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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE 1: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making and programme-exchange domains. The EBU has active members in about
60 countries in the European broadcasting areg; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The Eureka Project 147 was established in 1987, with funding from the European Commission, to develop a system for
the broadcasting of audio and data to fixed, portable or mobile receivers. Their work resulted in the publication of
European Standard, ETSI EN 300 401 [1], for DAB (see note) which now has worldwide acceptance.

NOTE 2: DAB isaregistered trademark owned by one of the Eureka Project 147 partners.

The DAB family of standardsis supported by World DAB, an organization with members drawn from broadcasting
organizations and telecommunication providers together with companies from the professional and consumer
electronicsindustry.
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Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI
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1 Scope

The present document defines an Emergency Warning System (EWS) for DAB which features an additional FIG for
signalling the identity, status and location of an emergency with the ability for suitably equipped receivers to wake from
alow-power sleep mode to provide an audio aert message targeted to the specific geographical area of concern.

The rules of implementation ensure that a reliable and consistent experience will be delivered for digital radio listeners;
they provide implementation details for how the Fast I nformation Channel (FIC) signalling is used and how receivers
will interpret and behave in response to receiving the FIC signalling.

The present document is complemented by ETSI TS 104 090 [i.1], which sets out the testing required to be performed
on receivers to demonstrate conformance to correct operation.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

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

[1] ETS| EN 300401 (V2.1.1): "Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to
mobile, portable and fixed receivers'.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 104 090: "Digital Audio Broadcasting (DAB); Emergency Warning System (EWS);
Minimum requirements and test specifications for receivers’.
[i.2] OASIS Standard: "Common Alerting Protocol, V1.2, 01 July 2010".
3 Definition of terms, symbols and abbreviations
3.1 Terms

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

alert: information about a situation or incident with the potential of affecting life and well-being of humans

ETSI
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alert area: geographic areato which an aert applies
alert audio: short audio element containing information about an emergency situation
alert group: collection of FIG 0/15 instances that comprise the Trigger phase signalling for all simultaneous aerts

alert message: alert audio and optional associated multimedia data service components describing the emergency
situation

alert set: collection of FIG 0/15 instances that comprise the Trigger or Pre-trigger phase signalling for one alert

Change Event Indication (CEIl): set of FIG fields with particular valuesto indicate a change of database content for
certain service information features

database entry: part of the service information addressed by a database key
database key: set of FIG fields that sub-divide a database for certain service information features

Emergency Warning System (EWYS): infrastructure forming a signal chain to provide emergency warningsto the
general public

incident: cause and subject of one or several aerts, possibly long-lived and evolving over time
ongoing alert: alert that is no longer providing switching information
power mode: power-on state of areceiver

NOTE: Power modes are "deep"”, "monitor" and "audio".

tuning memory: information stored in areceiver from previous tuning actions providing details of ensembles, tuning
frequencies and services

service list: feature of aradio receiver where alist of service elementsis used for service selection

synchronized alert message: aert message timed to enable sleeping receivers to respond at the beginning of the alert
message

NOTE: These alert messages start when the seconds count is 0.

tracked incident: incident that is recognized from the source data, either directly or indirectly, and so can support user
controlsfor aert dismiss

user controls: all elements of auser interface of aradio receiver that are used to display service information and
provide for user control

3.2 Symbols

Void.

3.3 Abbreviations

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

CIN Current/Next

CEl Change Event Indication
DAB Digital Audio Broadcasting
Eld Ensemble Identifier

EWS Emergency Warning System
FIB Fast Information Block

FIC Fast Information Channel
FIG Fast Information Group

Id Identifier

ld Incident Identifier

MCI Multiplex Configuration Information

ETSI
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OE Other Ensemble

P/D Process/Discard

Sid Service |dentifier

SIv Service Information Version
4 Overview
4.1 Introduction

Emergency warning systems take many forms, originating with the ringing of bells, messages from town criers and
activation of warning sirens. In the modern age with extensive communication networks seemingly providing endless
connectivity, it is easy to forget that natural disasters often play havoc with infrastructure that is not specifically
designed to withstand the ondlaught.

Alerting the public to situations that represent a danger to health and well-being has long been a feature of broadcasting
- the reach and immediacy of the medium, particularly the radio medium which is consumed both in the home and
workplace, and on the move - along with generally high levels of trust, particularly for public service media, and very
high reliability, make radio an excellent platform for alerting the public.

The DAB EWS defined in the present document provides an effective way to provide a critical public warning function
by utilizing the inherent reliability of DAB transmission infrastructure.

The DAB EWS provides alert messages which consist primarily of audio information about the nature and extent of the
emergency and instructions on how to react. The alert message may a so include textua information, as the dynamic
label, and optionally additional multimedia content when linked to the audio service. The alert message can be targeted
to a specific geographic area such that receivers within the signalled alert area will respond, even when tuned to other
DAB services, other media or when in avery low-power sleep mode, yet receivers outside the signalled alert area will
not respond, allowing the user to continue with their chosen activity.

The source and format of emergency information that feeds into the DAB EWS is outside the scope of the present
document. It is expected that the source information for the alert messages will come from an appropriate safety
authority, and that the services that carry the alert messages will be managed by appropriately trained and authorized
providers. The DAB EWS works best when al DAB ensembl es participate in the system. The design makes that
straightforward because communication between ensemblesis provided over-the-air to permit the relaying of

EWS signalling.

4.2 System architecture

The DAB EWS consists of one or more DAB ensembles that carry specific signalling that both identifies the ensembles
as participating in an EWS and also provides the signalling information to allow receiversto respond. Some ensembles
will carry servicesthat provide emergency alert messages, whilst others will carry only signalling information to
redirect receivers to the ensemble carrying an alert message.

In order for the geographic filtering to work, every receiver needs to know whereit is. The DAB EWS isdesigned to
use a specifically designed location coding system that is light weight and highly efficient. It allows the user to provide
the receiver with itslocation when it is set up. More sophisticated receivers may be able to derive their location
themselves, for example using awireless link, a GNSS receiver, or some other means. The |ocation coding system
permits even the simplest receiver to be able to determine if it isin or out of an emergency alert areaby asimple
comparison of integers. An example of the use of location codes to describe and alert areais given in annex C.

The content of the alert messagesis not standardized but will typically include a description of the geographic area
affected, the nature of the emergency and instructions on what to do and when to expect changes. Alert messages will
be heard both by listeners who were already listening to the service before the alert message began and by those who
have been redirected to it. The content of the alert message should therefore be crafted to take account of these different
audience segments.

ETSI
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Because an emergency situation will generally develop over time, each incident is likely to consist of a number of alert
messages. This sequence of messages can be linked together using an identifier, and this linking permits receiver
manufacturersto offer user options to restrict responding to alert messagesin specific ways, for example, not playing an
alert message that has aready been heard. These user options will only be available for a particular incident if the
signalling permitsit.

To reduce the chances that portions of aert messages will be missed by receivers that have a very low-power sleep
mode, the DAB EWS requires that receivers are synchronized to DAB time. This meansthat all sleeping receivers will
check for emergency alerts at the same time, every minute. Therefore, the system performs best when alert messages
begin when sleeping receivers are checking for alerts. The system is optimized for this mode of operation.

4.3 Receiver behaviour

The required receiver behaviour is defined in clause 7 of the present document. Manufacturers are able to check that
their products conform to the requirements by performing the tests specified in ETSI TS 104 090 [i.1].

5 EWS ensembles

5.1 Baseline requirements

An ensemble that participates in an EWS shall conform to the requirements of ETSI EN 300 401 [1]. It shall signal the
date and time using FIG 0/10 in the long form. The date-time information provided in FIG 0/10 shall be accurate, which
requires connection to areliable source of real-time, such as GNSS or NTP. The time signalled by FIG 0/10, known as
ensemble time, shall be the basis for al EWS signalling, which uses FIG 0/15.

The participating ensemble shall provide FIG 0/15 (see annex E) in order to signal the status of aertsin the ensemble
and in other ensembles, as defined in clause 6.6. The content of the FIG 0/15 shall be appropriate to the alert
requirements. WWhen no aert messages are being signalled, the ensemble signalsits participation in an EWS with

FIG 0/15 heartbeat signalling.

The P/D flag in the type 0 header of FIG 0/15 is used for fine synchronization of receivers with a deep function. The
P/D flag of FIG 0/15 shall be set to 0 (Process) for every FIG 0/15 sent when the ensembl e time has a seconds count of
0to 29 and shall be set to 1 (Discard) for every FIG 0/15 sent when the ensembl e time has a seconds count of 30 to 59.
The null symbol of the transmission frame provides the time reference for the time carried in FIG 0/10 (see ETSI

EN 300401 [1], clause 14.3.3). All the 12 FIBs of atransmission frame shall be considered to relate to the same time
reference (i.e. the seconds count for FIG 0/15 is the seconds value of the time reference).

An ensemble that provides alert messages shall provide FIG 0/15 signalling for each alert message it carries.

A participating ensemble that overlaps the coverage area of another participating ensemble shall provide FIG 0/15
signalling for every alert message in the overlapping other ensembles.

52 Information sources

An EWS ensemble that carries aert messages takes responsibility for the content and status settings of alert messages.
The source or sources of information that are used to create an alert message and its signalling are not defined by the
present document, but the following types of information are typically required:

. alert area;

e severity of dert;

. description of the current event;
. recommended actions;

e timeframe for development.

ETSI
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The ensemble shall make available the information about an alert message to other EWS ensembles with overlapping
coverage areas. The present document defines a standardized way for the information exchange to take place using the
FIC, but other methods are also permitted.

An EWS ensemble that provides signalling of alert messages in other ensembles shall use the information provided by
the EWS ensembl e that carries the alert message. This may be done by receiving and processing the FIC of the
ensemble that carries the alert message, or by another method.

53 Receiver considerations

Ideally, all ensembles covering a particular location will participate in the DAB EWS. However, it is recognized that
there may be reasons why this does not happen. The services carried in ensembles that do not participate should not be
excluded from the receiver's service list, but the user shall be made aware when tuned to such servicesif the EWS
function isinoperable (e.g. if the receiver has only a single tuner).

6 Alert signalling

6.1 Introduction

The need to signal emergency warning alertsis unpredictable, and it is possible for there to be different incidents
occurring in the same geographical location at the same time. However, although these incidents may be simultaneous,
only one alert message can be carried in an ensemble at atime: therefore management of the timing of the alert
messages is needed.

Alert messages are carried in one ensemble but shall be signalled in al ensembles that participate in the EWS that
provide coverage of the alert area. Since receivers can only play back one alert message at atime, consideration should
be given as to whether coordination of alerts amongst ensemblesis needed, and if so, how such coordination is
managed. Such considerations are outside the scope of the present document. The signalling rules and receiver
behaviour rules mean that receivers will play an aert in the tuned ensemble in preference to any aertsin other
ensemblesthat are signalled at the same time.

A given ensemble may have more than one incident active at any given time, but it shall have only one alert message
active at atime. It may signal one or more aerts that are occurring in other ensembles at any time, including when it is
signalling an alert message of its own.

Alert providers have complete editorial freedom in the composition of the alert message and are encouraged to provide
dynamic labels alongside the audio. SlideShows and other multimedia content is also possible, although the likely short
duration of the aert message should be considered when allocating bitrate to such additional features.

Theimpact and intelligibility of an alert message islikely to reduce if users connect to it part-way through. For this
reason, alert providers are able to indicate at which point after the first 5 seconds of the alert message that receivers will
no longer evaluate it for selection.

Domestic EWS receivers are designed to respond to certain alerts even when they are in alow-power sleep state. To
minimize power consumption, such receivers only monitor the DAB signal once per minute. In order to ensure that alert
messages can be heard in full, even by sleep state receivers, the EWS has been designed to use real time to synchronize
the evaluation of aerts by deep state receivers.

This meansthat all receivers use the time, as provided by FIG 0/10, to set their monitoring cycle and all receivers will
be ready to evaluate EWS signalling at the beginning of every minute, i.e. when the seconds count is equal to 0. Alert
providers are therefore strongly encouraged to begin their alert messages at the very beginning of the minute in order
that the maximum population of receivers will react and play back the entire alert message: these alerts are termed
synchronized alerts.

Not all alert messages may be deemed of sufficient severity to wake-up receiversthat arein asleep state. Alertsare
classified into two severity levels: Level 1 alerts are evaluated by all receivers, whereas Level 2 derts are only
evaluated by receiversthat are awake.
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The EWS system allows alert messages to begin at any time and receivers that are awake and tuned to an EWS
ensemble, or which have an additional tuner to monitor other ensembles within the alert area, will respond in atimely
way. However, receiversthat are in a sleep state will only respond at the start of each minuteto Level 1 alertsthat are
providing the necessary signalling: they will ignore al Level 2 aerts.

6.2 Source data

6.2.1 Introduction

The datafor an EWS may come from many different types of agency. There may be a single national emergency centre,
or there may be multiple agencies providing different kinds of data concerning weather events, security events,
industrial accidents, etc. Wherever the data come from, they need to include sufficient detail for the composition of a
coherent audio message and to set the values of the various data fieldsin the FIG 0/15 signalling.

Emergency situations tend to develop over time. After a situation has been reported initially it may evolve and warrant
further alert messages over the course of several hours or days.

Different users will react differently to the content of the alert messages:. for some, the information is very relevant and
they will want to follow every development; for others, the information may be considered not relevant at some point
due to particular circumstances. Provision is therefore made to allow users some control over the way that their receiver
evaluates alerts. This provision comprises two parts. the Stage and the Incident Identifier. The Stage is used by the alert
provider to signal the severity and development of the incident; the Incident Identifier to link together all the alerts that
comprise asingle incident.

Emergency situations are relevant to a specific geographical area and provision is made to provide aert area
information to allow receivers to respond to relevant aerts. When alert areainformation is provided, receivers outside
the aert areawill not respond to the signalling.

6.2.2 Incident identification
The ensemble that carries an alert message is responsible for setting the Incident Identifier.

It is expected that in some cases, the source data will provide areliable source of incident identification and the alert
provider can use thisinformation to allocate and maintain the Incident Identifier. In other cases, the alert provider may
be able to use contextual information from the source data to associate different alertsto the same incident and so
allocate and maintain the value. For these cases, known as tracked incidents, each subsequent aert provided for the
same incident shall have the same Incident Identifier, and all stages (except Test) can be assigned to a particular aert.

Each ensemble can have a maximum of 16 tracked incidents due to the limit of the signalling. If all 16 values of the
I1d have been allocated and a 17th incident begins, the alert provider shall decide which of the existing incidents shall
cease to be tracked and the 11d used for that incident shall be reused.

If alerts cannot be associated to an incident, then the Incident Identifier shall be assigned an arbitrary unused value, and
each adert shall be signalled using only the stages Level 1 Start or Level 2 Start.

6.2.3 Incident stage

When incident identification is supported by the alerting ensemble, users may be able to instruct their receiver to ignore
aertswhich are signalled as a repeat or update of an ongoing incident. This may be an appropriate action if the user
considers that whilst the alert is geographically close to them, they are not in danger, for example, by being on high
ground despite alocalized flooding incident.

Anincident may develop such that its severity decreases or increases, and provision is made to allow aert providersto
control the response of the receiver. Typicaly, all receivers within the alert areawill be targeted, regardless of the
power state of the receiver, but an incident may develop in such away that using the wake-up function is seen to be
overly invasive. Alternatively, the incident may develop such that it isimperative to ensure that all receivers will
evaluate the alert.
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To support user functionality and different levels of alert severity, the stage of the alert is signalled. Incidents begin at
Level 1 Start if they aretargeted at all receivers, or Level 2 Start if they are targeted at only those receivers that are
already outputting audio. The Incident Identifier associated with this Start stage is then used for all subseguent alert
messages for thisincident. When a Start stage is received, receivers clear the alert user controls for that Incident
Identifier. Incidents may move between Levels as they develop.

An alert provider may use a Repeat stage to indicate that the same information has aready been provided by the
previous alert message associated with this Incident Identifier. Receivers with user control functionality can then
identify repeated alert messages.

An dert provider may use an Update stage to indicate that new information about an incident that is ongoing is
contained in the alert message. Receivers with user control functionality that permits entire incidents to be skipped can
then act appropriately.

The choice of whether a Repeat stage or Update stage is appropriate to an ongoing incident is an editorial decision by
the alert provider, but whenever the information about an incident changes, the Update stage should be signalled.

The Level 1 Critical stage overridesall user alert controls and ensures that the alert message is evaluated by all
receivers, regardless of their power state. However, it does not clear the user aert controls: for this function the Level 1
Start stage is used.

EXAMPLE 1:  An unexploded wartime bomb is discovered during construction of a new building. The deviceis
found in the early afternoon. After examination by police and bomb disposal experts, it is decided
to evacuate only a part of the city, but to inform the whole city as traffic disruption will result. The
first alert of theincident issignalled as Level 1 Start with location codes covering the whole city.
As the situation develops and more knowledge is gained, alerts at stages Level 1 Update and Level
1 Repeat are signalled. Listenersthat feel they are not affected - because they live in another part
of the city and do not plan to leave their home for a while - can use the dismiss function of their
receiver to stop further interruptions. As night falls, the incident is still ongoing, but the majority
of city inhabitants have been informed and so know to stay away from the evacuation area. It is
decided at 21:00 to only provide aerts to those already listening to the radio, whichever service
they choose, and so subsequent alerts are signalled using Level 2 Update or Level 2 Repeat stages.
At 07:30 the following morning, further checking of the site by bomb disposal expertsrevealsa
second device. It is decided that this warrants a change back to aert all receivers, even those
whose owners had dismissed the incident, and so an alert is signalled using the Level 1 Critical
stage. After two hours, the decision istaken to move to Level 2 derts again.

EXAMPLE 2: Inalow mountain range, the weather forecast predicts heavy rainfall for the next 3 days. Thereisa
risk of local flooding. In the following days, the radio warns about the upcoming weather situation
as part of the normal news broadcasts without EWS signalling. The population is called upon to
pay greater attention.

Towards midday on the third day it becomes clear that the heavy rainfall will lead to widespread
flooding, particularly in settlements at the confluence of side valleys. Thefirst alert for this
weather event occurs at 15:00, signalled as Level 1 Start with location codes that include the
affected settlements. As precipitation continues to increase, several Level 1 Updateand Level 1
Repeat messages are sent. Towards the evening, the weather situation seems to ease somewhat,
and further alert messages use Level 2 Update and Level 2 Repeat stages. Evacuations have so far
only been necessary in afew parts of the affected settlements and have taken place in good time
before localized flooding occurred.

At 02:00 the threat situation suddenly increases dramatically. Several water waves enter a
reservoir at the sametime, and a technical failure of aweir gate together cause the water level in
the reservoir to rise dangerously. There isimminent danger of a dam bursting, which would result
in a 10 m-high flood-wave downstream. A new alert message is issued for the immediate
evacuation of the endangered valleys as Level 1 Critical and with a significantly expanded alert
area using a bigger location code set. Thereisarisk of widespread flooding along al downstream
valleys, which could result in numerous deaths. The situation remains very critical for the next 10
hours, and all alert messages are issued and repeated at regular intervals as Level 1 Critical. The
situation is later mitigated as it becomes possible to reduce the water pressure in the reservoir by
controlled release of water. Once thisis complete, further alert messages are signalled as Level 2
Update and Level 2 Repeat, which provide further information about the current status of the
danger until the situation changes back to normal.
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EXAMPLE 3: At around 21:00, simultaneous suicide terror attacks take place at three entrance gatesto a fully
occupied football stadium. Initialy, aLevel 1 Start message with location codes for the area of the
stadium and the immediate surroundings is sent. It reports the current situation and asks the
population to avoid the area around the stadium or to remain in the stadium until further notice.
The developing situation in the area around the stadium is then reported at short intervals of afew
minutes as Level 1 Update or Level 1 Repeat messages with unchanged location codes.

At 21:20, in another, more distant part of the city, further attacks take place at the sametimein
several places, including a theatre. For these new events, the authority triggers a new warning
Level 1 Start message with location codes that match these attack locations. Since a direct
connection to the previous events at the football stadium is not immediately apparent, the new
warning message is sent under a different Incident Id. Here too, Level 1 Update or Level 1 Repeat
messages are sent out at regular intervals as the situation develops.

Asthe night progresses, more terror attacks occur at various locations in the city, making it clear to
the authorities that all the events are connected. Therefore, the next warning message is sent as
Level 1 Start using anew Incident Id, and with location codes that cover the entire city area. The
following aert messages are sent as Level 1 Update and Level 1 Repeat. Asthe situation eases,
further warnings are sent as Level 2 Update and Level 2 Repeat until the warning situation has
reduced to such an extent that alert messages no longer need to be sent. A final Level 2 Update
message is issued informing the population that there is no longer an immediate risk of attacks, but
that they should continue to remain vigilant.

An additional stage, the Test stage, may be used to indicate that the alert message is part of atest exercise for special
receivers. These alerts are not evaluated by consumer receivers.

6.2.4 Alert area

By default, the alert areais the entire coverage area of the ensemble carrying the alert message: in this case no location
codes are signalled. However, a specific aert area can be signalled by including location codes. To permit complex aert
areas to be signalled, multiple location codes can be provided: the alert areais the sum of all the areas described by the
set of location codes signalled. Thereisalimit to the total number of location codes that can be provided for an alert,
which islimited by the maximum number of bytes that the location codes can occupy in asingle FIG 0/15 instance and
the maximum of four FIG 0/15 instances that are permitted in an alert set. The dert area provided in the source data has
to be transformed from its incoming format to the DAB location code format and within the limits of capacity. Annex D
provides a generic method to make the transformation.

6.3 Forms of FIG 0/15

6.3.1 Introduction

FIG 0/15 isused for all aspects of signalling the EWS. The definition of the structure of FIG 0/15 is given in annex E.
The P/D flag shall be set according to clause 5.1.

An aert message is carried in one of the subchannels of the ensemble. The audio content of the alert message, the
timing and the setting of all the control and information fields of the FIG 0/15 signalling is the responsibility of the alert
provider and is derived from the incoming aert source data. Other ensembles that also carry signalling for the same
alert derive the timing and setting of all the control and information fields of their FIG 0/15 signalling from that given
by the alert provider, either through an EWS management system or from off-air monitoring.

The signalling of an alert message has four phases, although some phases may be omitted in specific circumstances.
The phases are asfollows:

. Pre-trigger: may be used to deliver alert signalling to other ensembles, not evaluated by consumer receivers;

e  Trigger: used to provide the identity, status and location information of the alert so that receivers can evaluate
whether the alert message shall be played;

. Sustain: used to signal the continuation of the alert message after the Trigger phase has ended;
. End: used to signal the end of the alert message.

For other ensembles, only the Trigger phase signalling is provided.
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When there are no aerts active in the ensemble and no alertsin Trigger phase in other ensembles with overlapping
coverage areas, the "no alert" form, known as the Heartbeat, is signalled.
6.3.2 Heartbeat form

In the Heartbeat form, the type O field of FIG 0/15 is empty.

6.3.3  Trigger form

In the Trigger form, the type O field of FIG 0/15 contains the Id field and the Status field and may contain a number of
Location codes.

Up to four FIG 0/15 instances of the Trigger form may be used to fully describe the alert area: the content of the Id field
and Status field (except for the Last flag) shall be identical for each instance. Collectively these instances are known as
analert set.

6.3.4 Pre-trigger form

The Pre-trigger form may be used for inter-ensemble communication. It isidentical to the Trigger form except for an
additional field to define the start second.

6.3.5 Sustain and End form

In the Sustain and End form, the type O field of FIG 0/15 contains the Id field only.

6.4 Describing an alert message carried in the ensemble

6.4.1 Introduction

Signalling is used to provide Trigger phase information that allows receivers to evaluate whether the alert message shall
be played. Trigger signalling is provided for a minimum of 5 seconds for every alert.

Alert providers can decide the point where receivers will stop evaluating whether an alert will be played. At this point,
the signalling changes from Trigger phase to Sustain phase.

At the end of the alert message, End phase signalling is provided.

To permit other ensembles to provide correctly timed OE Trigger phase signalling, Pre-trigger phase signalling may be
provided. Alternatively, an EWS management system may be used.

6.4.2 Id field

The Id field contains the 2-bit phase field and the 6-bit SubChld field. It is present for all signalling phases. For the
"Pre-trigger” phase only, it contains two additiona fields, the 2-bit Rfafield and the 6-bit Sec field.

The Phase field shall indicate the phase of the dert.

The SubChlid field shall indicate the subchannel in the ensemble that carries the alert message. If the subchannel is
introduced in a reconfiguration preceding an alert, the reconfiguration shall be completed by the time the Trigger phase
signalling starts.

The Rfafield, when present, shall be set to 0.

The Sec field, when present, shall indicate the seconds count at which OE Trigger phase signalling shall start. The
special value 63 shall be used to indicate an alert starting at seconds count O with a Trigger phase duration of 5 seconds.
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6.4.3 Status field

The Status field shall only be present when the Phase field is set to "Pre-trigger" or "Trigger".
The Status field contains the Last flag, the Stage field and the Incident Identifier (11d) field.
The Last flag provides a control function and is not part of the alert information: it shall be set according to clause 6.6.

The Stage field indicates the stage of an incident. The first alert of an incident shall set the stage to either Level 1 Start,
which targets all receivers, or Level 2 Start, which targets only receivers already outputting audio.

If the alert is part of atracked incident, then subsequent alerts for the same incident, identified by the 11d, may set the
Stage field to any value except Test (see clause 6.2.3).

The Stage field is also used to indicate atest alert: the stage Test shall only be used for specific test activities.

The Incident Identifier (11d) provides the reference to an incident. The I1d shall remain constant throughout the entire
lifecycle of the incident asit permits receivers to provide users with options to ignore repeated and/or updated al ert
messages in an ongoing incident. The ensemble provider shall manage the use of I1dsin the ensemble (see clause 6.2.2).

The Incident Identifier has no meaning for test alerts and may be used as private data by the test provider.

6.4.4 Location codes
Location codes shall only be present when the Phase field is set to "Pre-trigger” or "Trigger".

The aert areais signalled using zero (complete ensemble coverage area) or more location codes, as defined in annex F.
L ocation codes are of variable length. Location codes shall occupy a maximum of 25 bytesin any given FIG 0/15
instance. An alert area may require between one and four FIG 0/15 instances to describe, known as an alert set.

The FIG 0/15 coding of location codes allows for efficient transport by the use of sub-coding: the trandation of an aert
areainto a set of location codes that fulfil the limit of four FIG 0/15 instancesisillustrated in annex D.

The NFF field is not part of the location code but is used to help receivers determine the compl eteness of the alert set;
thelast FIG 0/15 instance in an alert set has NFF = 0.

6.5 Describing an alert message in other ensembles

6.5.1 Introduction

Other ensembles signalling is used to provide Trigger phase information that allows receivers to evaluate whether the
alert message in the other ensemble shall be played.

Only Trigger phase signalling is provided for alertsin other ensembles with coverage areas that overlap the coverage
area of the ensemble. The information to generate the Trigger phase signalling may come from an EWS management
system or it may come from off-air monitoring device(s) tuned to other ensembles and decoding their Pre-trigger and
Trigger phase signalling.

An ensembl e that monitors the signal of another ensemble can use the received Pre-trigger phase FIG 0/15 information,
when available, to construct the FIG 0/15 OE signalling and provide it from the seconds count indicated in the Sec field.
OE Trigger phase signalling shall continue to be provided whilst Trigger phase signalling for the alert is being received.

NOTE: Dueto processing delays, OE Trigger phase signalling may be provided for a short period longer than
the Trigger phase signalling in the ensemble carrying the alert message.

If an EWS management system is used, the information is provided by the management system ahead of time instead of
providing Pre-trigger phase signalling and precise timing can be assured.

6.5.2 Id field

The Id field is set to the Ensemble Identifier (Eld) of the ensemble that carries the alert message.
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6.5.3 Status field

The Stage field and the Incident Identifier (11d) shall be set to exactly the same values as provided by the ensemble
carrying the alert message.

The Last flag provides a control function and shall be set according to clause 6.6.

6.5.4 Location codes

The Location codes shall be set to exactly the same values as provided by the ensemble carrying the alert message.

6.6 Insertion rules for FIG 0/15

6.6.1 Introduction

The EWS provides alow-power monitoring function for receivers which is synchronized to real time. The insertion
rules for FIG 0/15 are designed to allow receivers to evaluate aerts as efficiently as possible.

The nominal repetition rate of FIG 0/15 is all information once per second, but due to the variable number of
simultaneous alerts at any given time, and the variable number of FIG 0/15 instances needed to signal each aert, the
FIC capacity used by FIG 0/15 may vary considerably. One or more FIBs might be used per transmission frame to carry
FIG 0/15, and these FIBs can contain one or more FIG 0/15 instances.

The timing of FIG 0/15 at the minute's edge is important as this is the time when sleeping receivers enter monitor mode.
It is strongly recommended that transmission equipment ensures that FIG 0/15 isinserted into the first transmission
frame that starts at or after the minute's edge in order to allow receiversin monitor mode to evaluate the alert situation
as quickly as possible. More generally, inserting FIG 0/15 into the first transmission frame of each second is
recommended.

A new alert message can only begin in an ensemble when there is no alert message already active; alerts may beginin
other ensembles at any time.

Alerts may provide Pre-trigger phase signalling, which shall begin 5 seconds before the start of the Trigger phase
signalling for the aert, to allow other ensembles to provide OE Trigger phase signalling from the start of the alert

message.
Pre-trigger and Trigger phase signalling is provided using alert sets of between one and four instances of FIG 0/15.

At any given moment, there may be an alert message being carried in the ensemble (in either Trigger phase or Sustain
phase), an aert message about to start (in Pre-trigger phase), an alert message just ended (in End phase), or no aert
message at al. Similarly, in other ensembles with overlapping coverage areas, there may be one or more alert messages
in Trigger phase that need signalling in this ensemble as OE alerts. Alertsin Trigger phase in the tuned ensemble and in
overlapping other ensembles shall be composed into an alert group. Thefirst alert set of the aert group shall be the
alert set corresponding to the tuned ensemble (if it exists), with the alert sets from other ensembles following in any
order. The alert group will be empty whenever there are no alertsin Trigger phase.

The alert group shall be composed at the start of each minute, and alert groups are generally composed at the start of
each subsequent second, corresponding with the nominal repetition rate. However, for the first 5 seconds of any alert,
the signalling of aert groupsis continuous: in this case the next aert group shall be composed immediately after the
final FIG 0/15 of the previous alert group has been signalled.

It is recommended to allocate sufficient space in the FIC for alert groups to be completely signalled in less than one
second, but if thisis not possible, for example when the number of concurrent alertsis high, the alert group may require
more than one second to transmit: in this case the next alert group shall be composed immediately after the final

FIG 0/15 of the previous alert group has been signalled. Once the aert group is able to be completely signalled in less
than one second again, the composition of the alert group returns to the start of each second.

For every composed alert group, FIG 0/15 signalling shall be provided according to the rules described in this
clause 6.6.

Examples of FIG 0/15 insertion are given in annex B.
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6.6.2 Alert group is empty

When the aert group is empty it means that there are no alerts that require evaluation by receivers and consequently no
Trigger phase signalling to provide (tuned or other ensembles).

If there is an ongoing alert message in the ensembl e, then Sustain phase signalling shall be provided at a nominal
repetition rate of once per second. The C/N flag shall be set to 1.

If an alert message has just ended, then End phase signalling shall be provided at anominal repetition rate of once per
transmission frame for 2 seconds. The C/N flag shall be set to 1.

If neither of these situations exists, then the Heartbeat form of FIG 0/15 is signalled at a nominal repetition rate of once
per second.

In addition, if signalling is used for inter-ensemble communication and an alert message will begin in the ensemble,
then Pre-trigger phase signalling shall be provided at a nominal repetition rate of the complete alert set once per second
for three seconds and at an insertion rate of one FIG 0/15 instance per transmission frame. The Last flag of the last
instance of FIG 0/15 of the alert set shall be set to 1; the Last flag of all other instances of FIG 0/15 of the alert set shall
be set to 0.

6.6.3 Alert group is not empty

When the aert group is not empty it means that there are aerts that require evaluation by receivers and consequently
Trigger phase signalling shall be provided (tuned and/or other ensembles).

Except when the seconds count is 59, the alert group shall be signalled completely.

When the seconds count is 59, aert group signalling shall be terminated befor e the end of the second, regar dless of
whether theentire alert group has been signalled to ensure that receivers entering monitor mode operate correctly.

The Last flag of the last instance of FIG 0/15 of the alert group shall be set to 1; the Last flag of al other instances of
FIG 0/15 of the alert group shall be set to 0. The aert group shall be signalled at a minimum insertion rate of one
FIG 0/15 instance per transmission frame.

In addition to the alert group signalling, the following signalling shall also be provided as required:

. if thereis an ongoing alert message in the ensemble, then Sustain phase signalling shall be provided at a
nominal repetition rate of once per second. The C/N flag shall be set to 0;

. if an alert message has just ended, then End phase signalling shall be provided at a nhominal repetition rate of
once per transmission frame for 2 seconds. The C/N flag shall be set to 0;

o if signalling isused for inter-ensemble communication and an alert message will begin in the ensemble, then
Pre-trigger phase signalling shall be provided at a nominal repetition rate of the complete alert set once per
second for three seconds and at an insertion rate of one FIG 0/15 instance per transmission frame. The Last
flag of the last instance of FIG 0/15 of the alert set shall be set to 1; the Last flag of all other instances of
FIG 0/15 of the alert set shall be set to 0.

NOTE: If Sustain phase or End phase is provided when the aert group is not empty, it means that only OE
Trigger phase aerts are signalled.

6.7 Signal chain tests

If testing of the EWS isrequired in asimilar way to afire alarm drill, then the same kind of procedure for planning and
informing the public is required so as not to cause unnecessary alarm. In this case an alert with the Stage field set to
either Level 1 Start or Level 2 Start shall be used, with the alert message describing clearly that thisis atest.

To permit testing of the EWS without causing consumer receivers to respond, atest alert message can be provided.

The Stage field shall be set to Test with all other fields set as required.
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Since the test message will be carried in anormal service component (even if carried in atemporary service), the test
message will be selectable for listening on consumer receivers, but consumer receivers will not eval uate the test
message as an aert.

7 Receiver behaviour and response

7.1 Receiver types

It is envisaged that the addition of EWS functionality in areceiver does not reduce the design options manufacturers
may use. Therefore, many types of receivers are feasible. The minimum requirements for receivers are the subject of
ETSI TS104 090 [i.1].

Different types of receivers will have different operating models and capabilities. Whenever the EWS signals location
codes to describe alert areas, receivers need to know their location in order to determine if the alert is relevant: the
method by which the receiver acquires and maintainsits location is not defined, but as a minimum it needs to know the
DAB location code that correspondsto its current position on the earth's surface. For a domestic receiver this may be
achieved via a set-up procedure in the user interface or via awireless data transfer protocol; for a mobile receiver thisis
most likely to be achieved through a GNSS receiver. The conversion of a WGS84 coordinate pair to a DAB location
code is described in annex F. Annex A describes the format for a manually entered receiver location code.

Receivers with asingle DAB tuner need to be aware of all receivable ensembles by performing regular scans. Thisis
because in order to respond to an alert message they need to be tuned to an EWS ensemble: if the alert messageis
carried by another EWS ensembl e then the receiver needs to know whether that ensemble is receivable before retuning -
otherwise listening may be unnecessarily interrupted resulting in a poor user experience.

Receivers with more than one DAB tuner can perform background scans to enable them to be aware of which
ensembles are receivable. A minimum of two DAB tunersis essential for mobile receivers to be able to play one service
whilst remaining aware of all receivable ensembles.

Fixed and portable receivers shall implement a set of power modes that alow the receiver to respond to alert messages
even when the device is not being used. The operation and timing of the transition of these power modes are specified
by the present document.

In-vehicle receivers are not expected to react to alert messages when the vehicle is unoccupied.

7.2 Fixed and portable receivers

7.2.1 Single DAB tuner receivers

Single tuner receivers can only respond to EWS al ert messages when they are tuned to an EWS ensemble. This means
that if the user selects a DAB service carried on an ensemble that does not participate in the EWS, no alert signalling
will be received and so the receiver will be unaware of aerts. This also appliesif the same tuner is used for reception of

other broadcast services. Users shall be advised viathe user interface of EWS capable receivers whenever the user
makes a service selection that disablesthe EWS alert functionality.

7.2.2 Power modes

7221 Introduction

DAB receivers come in many forms - some are DAB only, whilst othersinclude clock functions, FM reception, and
other audio playback.

7.22.2 Sleep mode

In this mode the receiver is not outputting audio. Thisis the lowest power mode.
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During sleep mode, the receiver shall ensure that a timer operates, synchronized to the time provided by FIG 0/10. The
function of the timer isto initiate a transition to monitor mode such that the receiver is able to decode the FIC of the
selected EWS ensemble at the beginning of each minute. The receiver shall begin the transition in sufficient time,
according to its own architecture.

7.2.2.3 Monitor mode
In this mode the receiver is not outputting audio.

The DAB tuner is tuned to an EWS ensemble and is able to decode the FIC. If FIC reception errors are experienced, the
receiver shall not return to sleep mode prematurely: Trigger phase signalling repeats continuoudly for 5 seconds and
during this period the receiver shall endeavour to capture acomplete alert group (unless a matching alert is found). If
FIC reception errors continue, the receiver shall behave asif no FIG 0/15 has been received (see below).

During monitor mode, which shall be fully operational when the seconds count changes from 59 to 0, the receiver shall
check that it is still aligned to the minute's edge by reference to the CIF count contained in FIG 0/0, which is present in
every transmission frame. If alignment has been logt, it shall be reestablished by resynchronising to the time provided
by FIG 0/10.

All FIG 0/15 instances containing Pre-trigger phase signalling shall be ignored.

The receiver shall examine the content of the FIG 0/15 instances it receives that have the P/D flag in the FIG type O
header set to O (Process). It shall ignore any FIG 0/15 instances it receives that have the P/D flag in the FIG type O
header set to 1 (Discard).

If aFIG 0/15 instance containing the Heartbeat is examined, it tells the receiver that there are no alerts to be evaluated:
the receiver shall return to sleep mode.

If aFIG 0/15 instance containing Sustain phase or End phase signalling is examined and the C/N flag isset to 1, it tells
the receiver that there are no alerts to be evaluated: the receiver shall return to sleep mode.

If aFIG 0/15 instance containing Sustain phase or End phase signalling is examined and the C/N flag isset to O, it tells
the receiver that there are OE alerts to be evaluated: the receiver shall wait for the next instance of FIG 0/15.

If aFIG 0/15 instance containing Trigger phase signalling is examined, it shall be evaluated. If an alert match is found
(see clause 7.5), the receiver shall transition to alert mode (see clause 7.6) and play out the alert message. If an alert
match is not found, then if the last flag is set to 0, the receiver shall evaluate the next instance of FIG 0/15, elseit shall
return to sleep mode.

If no FIG 0/15 is received within 10 seconds, then the ensemble has ceased to be an EWS ensemble and it shall be
removed from the list of EWS ensembles. The receiver shall retune to the next best candidate EWS ensemble and
determine if this new ensemble provides FIG 0/15: if so the receiver synchronizesits sleep timer using the time
provided by FIG 0/10 and returns to sleep mode with the new EWS ensemble as its monitoring ensemble; if not, the
process of finding a new EWS ensemble shall continue until either a new EWS ensembl e has been found, or all
candidates have been exhausted. If no EWS ensemble is found, the receiver shall rescan the whole DAB band: for the
purpose of the rescan the setting of the P/D flag isignored. If no EWS ensemble is found on rescan, the receiver shall
repeat the scan process after one hour.

7224 Audio mode
In this mode the receiver is outputting audio.
The receiver enters audio mode as a response to a user action.

In audio mode, the receiver shall asfar as possible use the DAB tuner to evaluate FIG 0/15 for matching alert messages.
If accessto the DAB tuner is not available, or if the user has selected a DAB service which is not carried in an EWS
ensemble, then the receiver shall indicate to the user that the EWS function isinoperable.

If aFIG 0/15 instance containing Trigger phase signalling is received, it shall be evaluated. If an alert match isfound
(see clause 7.5), the receiver shall transition to alert mode (see clause 7.6) and play out the alert message. If an alert
match is not found, then the receiver continues with its current audio playback.

If no FIG 0/15 isreceived within a period of 10 seconds, then the ensembl e has ceased to be an EWS ensemble and it
shall be removed from the list of EWS ensembles.
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If FIG 0/15 isreceived and the ensemble is not on the list of EWS ensembles, it shall be added to the list.

When the receiver |eaves audio mode as a response to a user action, and the tuned ensemble is an EWS ensembl e, that
ensembl e should be selected as the EWS ensemble to monitor.

7.2.3 Initialization procedure

When the receiver is switched on for the first time (or after a system reset), it shall determineitslocation, either by
requesting the user to input the corresponding DAB location code (see annex A), or by another means. If the only
means the receiver has for knowing itslocation isviaa user entered location code, and the user does not enter such a
code, the receiver shall only evaluate alerts that are signalled without location codes, i.e. whole ensemble aerts. It is
recommended that the receiver reminds the user to enter the code whenever the receiver is put into use.

The receiver shall scan all DAB frequencies and acquire the service list and using the status of FIG 0/15 signalling in
each ensemble, mark all ensembles with FIG 0/15 signalling as EWS ensembles. Since the nominal repetition rate of
FIG 0/15 signalling is once per second or faster, the determination can be made in atimely fashion. Metrics of signal
quality should also be made in order to determine a suitable EWS ensembl e to monitor whenever the receiver isin
monitor mode: stronger signals should be preferred.

Theinitial selection of the EWS ensemble to monitor shall be made according to quality metrics, but a user option to
select which EWS ensemble is preferred may be offered by providing the ensemble label to the user of each EWS
ensemble that meets the minimum reception quality. Such user preference may be due to administrative boundaries,
language, or other factors. If no EWS ensembles are found, then the receiver is unable to respond to EWS alerts and the
receiver shall indicate to the user that the EWS function isinoperable.

Once the EWS ensembl e has been selected, it shall be tuned to, and the sleep timer shall be synchronized to the time
provided by FIG 0/10. The CIF count, provided in every transmission frame by FIG 0/0, shall be recorded for the first
transmission frame that corresponds to the seconds count of zero: this alows for a simple alignment check at each
monitoring period as 1 minute contains exactly 2 500 CIFs.

7.3 Mobile receivers

7.3.1  Tuner capability

An EWS mobile receiver requires a minimum of two DAB tuners. Thisallowsit to play out audio and at the same time
monitor other DAB ensembles for alert signalling and to determine whether a matched alert message is receivable.

7.3.2 Location awareness

A mobile receiver shall have a meansto know its geographical location to a precision of at least 100 m. Typically, a
GNSS receiver will be suitable.

7.3.3 Audio mode

Anin-vehicle receiver shal be active whenever the vehicle is occupied.
A mobile receiver that is not an in-vehicle receiver may offer options for availability of the EWS function.

The receiver shall monitor the FIC of an EWS ensemble on aregular cycle to evaluate FIG 0/15 for matching alert
messages. |f the EWS ensemble is no longer receivable, the receiver shall seek another EWS ensemble for monitoring.
The monitoring period shall include the time at which the seconds count is 0 as thisis when synchronized alert
messages will begin and FIG 0/15 with Trigger phase information is most likely to be present. Receivers shall also
monitor the FIC of an EWS ensemble at other times, since an alert message might not be synchronized and so begin at
any time.

If aFIG 0/15 instance containing Trigger signalling is received, it shall be evaluated. If an alert match is found (see
clause 7.5), the receiver shall transition to alert mode (see clause 7.6) and play out the alert message. If an alert matchis
not found, then the receiver continues with its current function.
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If no FIG 0/15 isreceived within 10 seconds, then the ensembl e has ceased to be an EWS ensemble and it shall be
removed from the list of EWS ensembles: another EWS ensemble shall be selected to monitor.

If FIG 0/15 isreceived and the ensemble is not on the list of EWS ensembles, it shall be added to the list.

7.4 User settings

7.4.1  Alert message playback control

Receivers may offer user settings to allow usersto control the playback of certain alert messages.

7.4.2 Dismiss user controls

A "dismissrepeats' function may be offered which when engaged by the user will prevent the playing of alert messages
for the same incident that have the stage Level 1 Repeat or Level 2 Repeat.

A "dismissincident" function may be offered which when engaged by the user will prevent the playing of further alert
messages for the same incident that have the stage Level 1 Update, Level 1 Repeat, Level 2 Update, or Level 2 Repeat.

By default, or if these user settings are not offered viathe user interface, then the user settings are false and playback
will be unaffected.

The user settings are applicable to the incident identified by the combination of the Ensemble Id (Eld) and the I ncident
Identifier (11d). For alert messages carried in the tuned ensemble, the Eld is provided by FIG 0/0; for alert messages
carried in other ensemblesthe Eld is provided in the Id field of FIG 0/15.

When an alert message with the stage Level 1 Start or Level 2 Start is received, the user settings corresponding to that
Eld + I1d are reset to "false" because thisindicates a new incident. Since I1ds are periodically reused, consideration
should be given to atime-out period for user controls for an incident: if the 11d has not been received for a certain period
of time (perhaps one week), then the user controls should be reset for that Eld + I1d combination.

7.4.3 Monitor mode user controls

A user function may be offered to users to instruct a receiver with sleep mode to evaluate aLevel 2 alert asif it was
signalled as the corresponding Level 1 alert. This could be linked to the time of day, so that Level 2 alerts signalled
during certain hours only are evaluated when the receiver isin monitoring mode.

By default, or if this user setting is not offered viathe user interface, then the user setting is false and playback will be
unaffected (i.e. the receiver will react according to the signalled stage).

A user function may be offered to usersto prefer an EWS ensemble to use in monitor mode. The user is offered the list
of EWS ensembles currently receivable by displaying their Ensemble Labels. The ordering of the list could be made by
such metrics as signal quality and ECC + country code.

7.5 Alert matching

75.1 Introduction

Alert matching shall be performed either when the received FIG 0/15 OE flag is 0 and the Phase field is set to
"Trigger", or when the OE flag is 1 (all OE signalling is Trigger phase signalling).

Various criteriaexist to determine if asignalled alert message will be played out: only when al the matching criteriaare
positive shall the alert message be played. The order of the matching processis arbitrary but can be optimized.
7.5.2 Receivability matching

If the OE flag is set to 0 then the alert message is carried in the tuned ensemble. The Id field identifies the subchannel
that carries the audio of the alert message. If the subchannel is present in the FIG 0/1 MCI, receivability matching is
positive, if not, it is negative.
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NOTE: A receiver cannot rely on stored configuration information when it has been in sleep mode because a
reconfiguration may have occurred: the count field in FIG 0/7 provides for simple determination of a
changed configuration.

If the OE flag is set to 1 then the alert message is carried in another ensemble. Single tuner receivers shall determine
whether the ensemble referenced by the Eld in the Id field exists within tuning memory: if it is, receivability matching
is positive, if not, it is negative. Receivers with multiple tuners shall confirm that the ensemble referenced by the Eld in
theld field isreceivable: if itis, receivability matching is positive, if not, it is negative.

7.5.3  Stage matching

Stage matching depends on the value of the Stage field and the value of user settings (if provided) as shown in table 1.

Table 1: Stage matching

Stage User setting for this Eld + Iid Match for receivers in Match for receivers in
Audio mode Monitor mode
(see note)
Level 1 Start n/a Positive Positive
Level 1 Update Incident dismiss (Eld + lld) = false Positive Positive
Incident dismiss (Eld + IId) = true Negative Negative
Level 1 Repeat Repeat dismiss (Eld + 1ld) = false and |Positive Positive
Incident dismiss (Eld + IId) = false
Repeat dismiss (Eld + Ild) = true or Negative Negative
Incident dismiss (Eld + 1ld) = true
Level 1 Critical n/a Positive Positive
Level 2 Start n/a Positive Negative
Level 2 Update Incident dismiss (Eld + lld) = false Positive Negative
Incident dismiss (Eld + IId) = true Negative Negative
Level 2 Repeat Repeat dismiss (Eld + 1ld) = false and |Positive Negative
Incident dismiss (Eld + IId) = false
Repeat dismiss (Eld + 1ld) = true or Negative Negative
Incident dismiss (Eld + IId) = true
Test n/a Negative Negative
NOTE: If a user setting to instruct the receiver to evaluate Level 2 alerts as Level 1 alerts is active then the Level 1
row shall be evaluated.

7.5.4 Location matching

If the alert signalling does not include any location codes, then the alert areais the entire ensemble coverage area. In
this case, the location match is automatically positive.

If the alert signalling includes location codes, the receiver compares the first location code in the alert set to the
location code of its current position. For afixed or portable receiver thisisthe location code captured at initialization,
for amobile receiver it isthe location code computed from the GNSS received data: the same receiver location code
shall be used for al location codesin the alert set. If the zone and digits common to both codes (left-aligned) are
identical, the location match is positive and location matching terminates. If the zone and digits common to both codes
(left-aligned) do not match, the next location code in the alert set is compared, and so on until either the location match
is positive, or all location codes have been tested and a location match has not been found: in this case the location
match is negative. Receivers can determine whether all FIG 0/15 instances have been evaluated for an alert set by
means of the C/N flag and the NFF field.

EXAMPLE: An alert set contains the location codes: Z1:91F, Z1:92C, Z1:953, Z1:960. The receiver location
code is 21:92CB8L1. The zone and digits of the receiver location code truncated to the same
number of digits as the received location codes provide a match for Z21:92C, so the location match
is positive on the second comparison and the final two location codes are not compared.
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7.6 Alert mode

7.6.1 Preparation

After an aert match is positive, the receiver shall store its functional statusin memory to allow for a seamless return to
that status after the alert playback is terminated.

7.6.2  Tuned ensemble alerts

The receiver shall play the audio from the subchannel indicated by the Id field. To determine whether the audio is coded
as DAB audio or DAB+ audio it is necessary to find the SubChld in the FIG 0/2 MCI. If the aert audio carries PAD
applications (for example, dynamic label or SlideShow), or the service includes data service components, these should
be presented according to the capabilities of the receiver. The service label of the alert service shall be displayed.

The alert audio shall be played within 5 s of the alert match decision.
The receiver shall not delay audio playback if the service label is not yet available.

NOTE: Although the service label will often be available from tuning memory, the alert service may have been
introduced by an ensemble reconfiguration.

The alert shall continue to be played whilst the Trigger or Sustain phase signalling with the same SubChld is received,
unlessthe dert is terminated by the user (see clause 7.6.4).
7.6.3 Other ensemble alerts

The receiver shall attempt to retune to the ensemble indicated by the 1d field using the information in its tuning
memory. If the ensemble cannot be tuned, the receiver shall return to the previous functional state.

NOTE: Receivability matching has aready been performed, so if the ensemble cannot be tuned, the receiver
should review the state of its tuning memory.

Once tuned, the FIC shall be decoded and the MCI and FIG 0/15 information evaluated. Any Trigger phase or Sustain
phase FIG 0/15 instance with the OE flag set to O provides the identity of the subchannel carrying the aert audio in the
Id field. If no FIG 0/15 is received, or the subchannel does not exist in the FIG 0/1 MCI, the receiver shall return to the
previous functional state.

The receiver then follows the process for the tuned ensemble alert (clause 7.6.2).

7.6.4  Terminating an alert

Receivers may offer various user functions to terminate the playback of an aert before it is completed. The user
functions may be:

e  toterminate the currently playing alert only;

. to terminate the currently playing aert and engage the "dismiss repeats’ function to prevent future playback of
repeated messages of the currently playing incident (identified by the Eld + 11d);

e toterminate the currently playing alert and engage the "dismissincident” function to prevent future playback
of repeated and updated messages of the currently playing incident (identified by the Eld + 11d).

During alert playback, the user may operate a user function to terminate the alert playback.

The end of the alert message is usually signalled using FIG 0/15 with OE set to 0 and the Phase field set to "End", but in
exceptional circumstances, when another alert message in the same ensemble immediately follows, the "End" phaseis
replaced by the "Trigger" phase of the new alert: the receiver shall terminate the alert playback.
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Whether aert playback is terminated by the user or by reaching the end of the alert message, audio playback shall be
stopped and the receiver shall evaluate FIG 0/15 and determine if any other aerts are being signalled. If no such alerts
are being signalled, the receiver shal return to the stored prior functional state; if such alerts are signalled, they shall be
evaluated appropriately according to the type of receiver and if a match is found shall be played; otherwise the receiver
shall return to the stored prior functional state. However, it shall be ensured that the receiver does not restart playing an
alert that the user has terminated.
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Annex A (normative):
DAB location code presentation format

A.l Introduction

The coding of DAB location codesin FIG 0/15 is optimized for signalling efficiency, but it is not very human friendly.
This annex describes the way that location codes are to be presented and used in the consumer setting, for example, for
auser to be able to enter the location code at receiver set-up.

The presentation format is designed to be suitable for entry on receivers with basic user controls, such as up/down/sel ect
functionality. Therefore, the number of symbolsis restricted and the symbols are grouped into blocks.

A.2  Conversion process

The DAB location code at maximum resolution is a 30-bit binary coded integer. The most significant 6 bits represent
the zone and the least significant 24 bits represent the six digits of the location code.

The modulo-61 division of the 30-bit integer produces a 6-bit checksum. The checksum is appended to create a 36-bit
integer.

This 36-bit integer is separated into three blocks of four octal digits.

A.3 Presentation format

The presentation format consists of three groups of four symbols, separated with the hyphen character. The symbols
used are the digits 1 to 8. Each octal digit (value range 0 to 7) is converted to a presentation symbol by adding 1 to give
the symbols"1" to "8".

EXAMPLE 1: Thelocation code for BBC Broadcasting House is Z10:B736BB.
In binary: Zone 10 = 001010; B736BB = 1011 0111 0011 0110 1011 1011.
As a 30-bit binary integer: 001010101101110011011010111011.
In decimal: 179 779 259.
The modulo 61 checksum (in decimal): 59.
The modulo 61 checksum (in binary): 111011.
The 36-bit integer: 001010101101110011011010111011111011.
The three block, 4-digit octal representation: 1255 6332 7373.
The presentation code: 2366-7443-8484.

EXAMPLE 2:  Thelocation code for Svalbard Museum is Z0:152FF1.
In binary: Zone 0 = 000000; 152FF1 = 0001 0101 0010 1111 1111 0001.
As a 30-bit binary integer: 000000000101010010111111110001.
In decimal: 13 885 529.
The modulo 61 checksum (in decimal): 47.
The modulo 61 checksum (in binary): 101111.
The 36-bit integer: 000000000101010010111111110001101111
The three block, 4-digit octal representation: 0005 2277 6157.
The presentation code: 1116-3388-7268.

NOTE: The generation of the location codesin these examplesis given in annex F.
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Table A.1 shows the examples above in URI format with illustrative QR codes.

To enable "smart" devices to use the presentation format, a URI is defined as follows:

Table A.1: Example of URI coding and QR code presentation of examples above
Location URI encoded location string QR code for location
BBC Broadcasting House DLI://2366-7443-8484
Z10:B736BB
Svalbard Museum DLI://1116-3388-7268
Z0:152FF1

A5

Figure A.1 shows an example.

Possible webpage or app implementation example

To provide users with the location code to input into their receiver, a map-based implementation could be devised.

N ” OpenStreetMap
2 OpenStreetMap
- = A sane 1, SEFE
Londan i & o Ca\,gnd‘s
2 Elite ;N
Health =
5 oA
Freedomheaith T
@ 5!
o5 Harley. TS 5 £
jshy Street 2 2 ass S eet
Dental DAL=
m C
WL .
7 ] - 5 \
o2 ot i i s
i ey P 3 Chandas h &
23 Queen's 3’.‘ House Ly - ")
2 College, = 20231 crreh g Kaffaine
fondon M ?g . “ﬂur,es ) R
i1 A High ¢ g, 4351 \\ %
3 bt Morpld
T a v
; cueetin
aeen Pt =
Q =
Defmanda | 1.5
6 diinlc \
50 m ol i S0,
200 1t = ik
2 London o .
v BBC Broadcasting House, Portland Place, East Marylebeone, Fitzrovia, Camden Town
9 EWS Location 2366-7443-8484
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Map data is available under the Open Database License, see Copyright and License | OpenStreetMap.

Figure A.1: Example of map-based webpage to provide presentation format location code
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Annex B (informative):
Example of EWS signalling

Figure B.1 illustrates the coverage aress of three ensembles, A, B and C which al participate in an EWS.

Ensemble A

Figure B.1: Coverage areas of ensembles A, B and C, and incidents 1 and 2

Ensembles A and C will each make synchronized alerts at the beginning of the next minute - ensemble A will make an
aert concerning incident 1 and ensemble C will make an alert concerning incident 2. The coverage areas of the
ensembles overlap, and so each ensemble signals all the alerts provided by these three ensembles.

Figure B.2 shows the progression of the FIG 0/15 signalling made in each ensembl e at the start of the alerts. Before the
aert begins, al ensembles are signalling the Heartbeat once per second to identify themselves as EWS ensembles.
Ensemble A and ensemble C each carry a synchronized alert message and so signal all phases of tuned ensemble
signalling, beginning with the Pre-trigger phase at seconds count = 55 using the special Sec field value of 63. This
signalling is received off-air and fed to the FIC generators of the other ensembles to construct their OE signalling.
Starting at seconds count = 0, ensembles A and C signal Trigger phase signalling for their own alert followed by OE
signalling for the alert in the other ensemble, and ensemble B signals OE signalling for both alerts. In each case, the
two alert sets may have one to four FIG 0/15 instances to provide the alert area, and the two aert sets form the alert
group. The signalling of the alert group is repeated continuoudly until seconds count = 4 (inclusive). Due to the length
of the alert group, the trigger signalling spillsinto the beginning of seconds count = 5. Ensembles A and C then begin
signalling Sustain phase at arate of once per second until the end of the alert message, and ensemble B signalsthe
Heartbeat.

Figure B.3 shows a later period where the alert concerning incident 1 has ended. In ensemble C, the alert concerning
incident 2 comesto its end during seconds count = 42, with End phase signalling provided rapidly for two seconds. An
update is made concerning incident 1 in ensemble A at seconds count = 44 and the ensembl e signals Pre-trigger phase
signalling from seconds count = 39 until seconds count = 41 (inclusive) with the Sec field set to 44. Ensemble A signals
trigger phase continuously from seconds count = 45 for 5 seconds and then signals trigger phase at once per second for
1 additional second due to the length of the start jingle. Ensembles B and C provide OE signalling from seconds

count = 44: in ensemble C the OE Trigger phase signalling overlaps with the End phase signalling. The OE signalling in
ensembles B and C continue longer than the trigger phase signalling in ensemble A dues to processing delays between
off-air reception of ensemble A and FIC encoding.
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Figure B.2: FIG 0/15 signalling in ensembles A, B, and C: start of synchronized alerts for incidents1 and 2
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Figure B.3: FIG 0/15 signalling in ensembles A, B, and C: end of alert for incident 2 and start of a new alert for incident 1
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Annex C (informative):
Example of coding an alert area

Figure C.1 shows an approximation of the official service area of the Cardiff and Newport ensemble in the United
Kingdom (red area). It also shows an approximation of the overspill area (pink area) where good receptionisa
consequence of geography and transmitter antenna patterns. The ensemble areaisin Zone 10, which extends from
(36, -36) to (72, 0). Thefirst division of Zone 10 produces areas of 9° x 9° and the second of 2,25° x 2,25°. The area
shown in figure C.1 extends from (49,5, -4,5) to (51,75, -2,25) and is identified by location code Z10:B6. It is divided
into 16 sub-areas, which are labelled.

Figure C.1: Coverage of Cardiff-Newport ensemble within the Z10:B6 spherical rectangle
(Map source: © 2024 Google)

It can be seen that for thislocation (about 51° N) that the spherical rectangles have an aspect ratio of about 2:3
(cos 51° = 0,6293).
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When an emergency situation arises in Cardiff, the authorities wish to provide a warning to those affected, whilst not
disturbing others, especially since the overspill areais some distance away. Therefore, location codes need to be
provided to identify the valid area of the alert. It can be seen that Cardiff islocated in sub-area 2. Figure C.2 provides an
enlargement of this sub-area.
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Figure C.2: Cardiff alert area within the Z10:B62 spherical rectangle
(Map source: © 2024 Google)

It can be seen that the alert areais contained within four sub-areas of the Z10:B62 spherical rectangle. Figure C.3
provides an enlarged view of the alert area.
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Figure C.3: Cardiff alert area detail
(Map source: © 2024 Google)

The alert area consists of 17 spherical rectangles with 5-digit location codes (in this location, each spherical rectangle
with a 5-digit code is approximately 4 km north-south by 2,5 km east-west).

Since the areais within four 4-digit location codes, the area can be coded successfully by using sub-codes. The aert
areais coded with four location codes (LC) as follows:

. LC1: Zone = 10; SCF = 1; Num Digits = 3; Digit 1 = B; Other digits = 624; Padding = 0; Sub-codes = CCO00.
. LC2: Zone = 10; SCF = 1; Num Digits = 3; Digit 1 = B; Other digits = 625; Padding = 0; Sub-codes = F730.
. LC3: Zone = 10; SCF = 0; Num Digits = 4; Digit 1 = B; Other digits = 6283.

o LC4: Zone = 10; SCF = 1; Num Digits = 3; Digit 1 = B; Other digits = 629; Padding = 0; Sub-codes = 0007.

LC3 is coded without the use of sub-codes asthere is only one sub-area inside the alert area. The location codes use a
total of 22 bytes (3 x 6 + 4 bytes). The four location codes therefore fit into asingle FIG 0/15.
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Annex D (informative):
Alert area translation method

D.1 Introduction

The alert areais the geographical areain which users are presented with the alert message by the matching algorithmin
the EWS receiver. The alert area may be the entire coverage area of the DAB ensemble, or it may be an area defined by
use of DAB location codes. In the latter case, the maximum number of location codes that can be signalled islimited in
order to ensure that the alert areais signalled in atimely way.

The raw alert information will typically be provided by a national authority and the source format most commonly uses
the CAP standard [i.2]. The CAP standard specifies alert areas as polygons or circles, using co-ordinate systems, or as
geocodes which have national encoding formats such as SAME or SHN. For many national formats official public
domain area definitions exist, so that a highly accurate geographic polygon can be obtained from an administrative
entity identifier by way of dereferencing.

A DAB EWS has a coverage area within which suitable receivers can respond to signalled alerts. The coverage area of
the DAB EWS is the superposition of al the DAB ensembles that participate in the EWS.

Every incident will be relevant to a particular geographical area. This aert area may be deemed to be sufficiently close
to one of the coverage areas of a participating EWS ensembl e that the entire ensemble area is appropriate as the a ert
area, or it may be that the alert area does not correspond to any EWS ensemble coverage area, in which case the alert
areawill be described by the use of location codes. The general recommendation is that the ensemble that carries the
alert message has a coverage area that is greater than the full extent of the alert area.

A DAB EWS may be centrally managed, in which case the assignment of incidents to ensembles will be a matter of the
management system, or it may be managed in a distributed way, whereby ensembles manage their own provision of
incidents. In the latter case, there is the possibility that more than one EWS ensemble could choose to carry an alert for
the same incident, although the precise content of the alert messages will be different in some ways.

The alert source information will usually be provided by aresponsible institution and will be the result of an
administrative decision and may also represent a sovereign act that is legally protected. As such the processto trandate
the source alert areainto DAB location codes should not reduce the spatial extent.

A DAB location code identifies a spherical rectangle; the dimensions of the spherical rectangle are defined by the
number of digits that make up the location code - the larger the number of digits, the smaller the area of the spherical
rectangle identified. The DAB alert areais therefore the addition of all the spherical rectangles described by a set of
location codes needed to include the entire aert area described by the source data.

The DAB dert areais necessarily different from the source alert area. The trandlation procedure ensures that the output
set of location codes completely includes the source alert area, except if it can be numerically shown that the source
alert area overlaps alocation code only by a miniscule amount: in this case the location code can be omitted from the
output set of location codes.

This annex contains a reference encoding procedure for generating a set of location codes that adheres to the EWS
signalling constraints that allow a maximum of four location code fields, each with a maximum length of 25 bytes.

D.2  Translation procedure

D.2.1 Generating the source data polygon(s)

Whatever the format of the source alert data, each alert area needs to be accurately mapped to one or more polygons
using the WGS84 coordinate system, asthisisthe basis of the DAB location coding system. In the process described in
this annex, each alert areais assumed to be described by such polygons using WGS84 coordinates. For source data
defined in a coordinate system other than WGS84, a coordinate transform is applied to the source data before the
tranglation procedure. The process aims to provide the best fit to the source alert area within the capacity constraints of
the signalling whilst ensuring that accuracy requirements are met.
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The alert area defined in the alert source information is accurately mapped to one or more polygons, each consisting of
aline string of geographic points, each expressed as a pair of polar coordinates defined by WGS84 |atitude and
longitude.

D.2.2 Generating the location code set

D.2.2.1 Introduction

The translation procedure consists of four steps. The agorithm is defined on an abstract level in natural language asto
not limit the implementation beyond the requirements.

The"level" describes the number of hexadecimal digitsin the location code and thus the size of the area described:
level 1 (L1) has one digit and describes the largest area; level 6 (L6) has six digits and describes the smallest area.
D.2.2.2 Initial parent level determination

From the source data polygon(s), determine the dimensions (in degrees) of the latitude extent and the longitude extent
of the dlert area: the latitude extent is the difference between the minimum and maximum values of all the geographic
points of the polygon(s), similarly the longitude extent. The smallest extent (either latitude or longitude) determines the
initial parent level as given by table D.1.

Table D.1: Initial parent level from smallest extent

Smallest extent, E E>9° 9°2E>2,25° |2,25° 2 E > 0,5625°|0,5625° = E > 0,140625°| 0,140625° = E
Parent level L1 L2 L3 L4 L5

D.2.2.3 Generating the parent set of location codes

The parent set is the set of location codes at the parent level that when taken together completely include the aert area
as defined by the source data polygon. If the parent set contains more location codes than the count threshold defined in
table D.2, the parent level isreduced by one (that is, it now describes alarger spherical rectangle) and a new parent set
a the new parent level is generated.

Table D.2: Count thresholds at parent level

Parent Level L1 L2 L3 L4 L5 L6
Count Threshold 24 24 20 20 16

D.2.2.4 Generating the child set of location codes

The child level is set at one level greater than the parent level (that isit describes a smaller spherical rectangle). The
child set isthe set of location codes at the child level that when taken together completely include the alert area as
defined by the source data polygon(s). If the child set contains fewer than, or an equal number of location codes to, the
count threshold defined in table D.3, the child level isincreased by one (that is, it now describes a smaller spherical
rectangle) and anew child set at the new child level is generated.

Table D.3: Count thresholds at child level

Child Level L1 L2 L3 L4 L5 L6
Count Threshold - 24 20 20 16 16
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D.2.2.5 Removing the "miniscule" location codes

When alocation code in the child set overlaps the source data polygon(s) by only a miniscule amount, the inclusion of
the location code becomes disproportionate because the vast majority of the area described is outside the source aert
area. The overlap between the alert areas defined by the source data polygon(s) and alocation code existsif any point of
the alert area lies within the location code spherical rectangle. To avoid this situation, location codes in the child set are
discarded if they overlap by an areathat is smaller than the area threshold. The area threshold is a fraction of the
spherical rectangle area with a numerator of 1 and the denominator according to the location code level as defined in
table D.4.

Table D.4: Area thresholds

Level L1 L2 L3 L4 L5 L6
Area threshold (1/N) - 4096 | 1024 256 64 16

The output set of location codes is the result of discarding the miniscule location codes from the child set. The output
set isthe encoded alert areaand is used for output formation.

D.2.3 Output formation

The alert areaiscarried in FIG 0/15 using aformatted set of location codes. In the output set, all the location codes are
a the same level, which is the output level. The level below the output level is called the stem level (that is, it has one
fewer hexadecimal digit). For efficient coding in the FIG 0/15, location codes can be grouped together using the stem
level and sub-coding.

The output set of location codes is grouped into sub-sets sorted by the stem level location code: if location codes in the
output set share acommon stem level code, they fall into the same group. Every group has up to 16 location codes, only
different in the last hexadecimal digit. Each group is then encoded to a format that depends on the group size, as defined
intable D.5.

Table D.5: Location code format in output

Group size 1 2to 15 16
Encoded format Output level | Stem level with subcode | Stem level

If the group has one location code, it is encoded as a single location code at the output level asthisis the most efficient
coding. If agroup has more than one and fewer than 16 location codes, the group is coded as the stem level location
code with a sub-code field that has one bit set for every location code in the group determined by its last digit. If a group
has 16 location codes, it is coded as a single location code at stem level.

NOTE: Thetrandation procedureis defined such that the number of groups will never exceed the parent level
threshold. This guarantees that the entire output set can be transmitted within four FIG 0/15 instances.
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Annex E (normative):
Definition of FIG 0/15 EWS information

The EWS information description is encoded in Extension 15 of FIG type O (FIG 0/15). Figure E.1 shows the structure
of the EWS information field which is part of the Type O field (see also ETSI EN 300 401 [1], figure 7). FIG 0/15
signals participation of an ensemblein an EWS, and the status and localization for EWS audio aertsthat are carried in
the tuned ensemble or in another ensemble. The aert area, when smaller than the complete ensemble coverage areg, is
defined by the use of location codes (see annex F). In order to allow complex alert areas to be signalled, a set of

FIG 0/15s can be signalled: the set comprises between one and four FIG 0/15 instances. One or more alerts may be
signalled concurrently: in this case there will be a set of one to four FIG 0/15s for each alert; the complete collection of
FIG 0/15s that describe the current aert information is known as an aert group.

The FIG type O flags (see ETSI EN 300 401 [1], clause 5.2.2.1) are used asfollows. C/N flag - SIV; OE flag - OE;
P/D flag - specia definition.

The P/D flag is used to ensure synchronization between the transmission equipment and receiving equipment that
operates a leep mode. It shall be set as follows:

. 0: Process
. 1: Discard

This feature shall use the SIV signalling (see ETSI EN 300 401 [1], clause 5.2.2.1). The database shall be divided by
use of a database key. Changes to the database shall not be signalled using the CEI mechanism, because an aert
database only exists during the alert.

A special form of FIG 0/15 is used as a heartbeat indicator (control function, C/N flag is set to 1) to identify that the
ensembleis part of an EWS and will carry alert information when alerts are active. The heartbeat form has an empty
type O field and isidentified by the length field of the FIG type 0 header being equal to 1. The OE flag shall be set to 0.
The heartbeat form of FIG 0/15 shall not be transmitted when alerts are signalled.

Type O field for extension 15
( yp )
8 or 16 bits 0 or 8 hits 0 to 48 bits 0 to 48 bits
Id field Status field Location code a Location code |
1bit  3bits  4bis
\ . [67 Jbe balp3 b0

| Last | Stage | IncidentId

Oor2 Oor6
2 bits 6 bits  pits  bits

Tuned  [p7b6[b5 bO[b7 b6[b5 bO|
2o [Phaselsubchid| Ria | Sec | 2bits 6bits 1bit 3bits 4bits 01020 bits 0or4 bits 0 or 16 bis

b7 b6|b5 bo[b7 |b6 b4[b3 bO
16 bits NFF | Zone | scr| NUM [pigit 1 | Other digits | Padding | Sub-codes
digits
Other b15 b0
ensemble
(OE = 1) Eld

Figure E.1: Structure of EWS information field

ETSI



38 ETSI TS 104 089 V1.1.1 (2024-09)

The following definitions apply:

Id field: this 8- or 16-bit field shall contain the identity of the alert audio service component or the ensemble that carries
the alert audio service component. The OE flag in the FIG type O header field (see ETSI EN 300 401 [1], clause 5.2.2.1)
shall determineif the service component isin the tuned ensemble or another ensemble. The following definitions apply:

. Phase: this 2-bit field shall indicate the phase of the tuned ensemble aert, as follows:
0 0: Pre-trigger;
0 1: Trigger;
10: Sustain;
11: End.

e  SubChld: this6-bit field shall identify the sub-channel which contains the audio service component carrying
the audio aert.

o Rfa: this 2-bit field shall only be present when the Phase field = Pre-trigger. The bits are reserved for future
addition and shall be set to 0.

. Sec: this 6-bit field, coded as an unsigned binary integer, shall only be present when the Phase
field = Pre-trigger and shall contain the seconds count corresponding to the start of the Trigger phase.

o Eld (Ensemble Identifier): this 16-bit field shall identify the other ensemble that carries the audio aert.
Statusfield: this 8-hit field, when present, shall provide information about the alert. The following definitions apply:
. Last: this 1-hit flag shall indicate if thisisthe last FIG 0/15 to be signalled in this alert group as follows:
0: not the last FIG 0/15 of the alert group

1: thelast FIG 0/15 of the dert group
. Stage: this 3-bit field shall indicate the stage of the EWS alert, as follows:
000: Level 1 Start
00 1: Level 1 Update
010: Level 1 Repeat
011: Level 1Critical
100: Level 2 Start
101: Level 2 Update
110: Level 2 Repeat
111:Test

. Incident Identifier (11d): this 4-bit field, coded as an unsigned binary integer, shall identify an incident that is
composed of a series of audio alerts. The value is assigned by the ensemble that carries the audio alert and
shall be maintained through the various stages of an incident.

L ocation code: these n x 8-bit fields define the geographic area that the EWS aert appliesto. The areas specified are
additive. If no location codes are provided then the alert is relevant to the entire ensemble coverage area. The number of
location codes carried is not specified, but location codes fill the rest of the FIG 0/15 specified by the length field of the
FIG 0/15 header. The following definitions apply:

. NFF: this 2-bit field, expressed as an unsigned binary number in the range 0 to 3, shall indicate the number of
FIG 0/15sfor this aert set which follow in order to signal the complete alert area.

NOTE 1: NFFisnot part of the location code, it is provided for determining the integrity of the complete alert area.
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NOTE 2: When the C/N flag in the type 0 header is set to 0, (NFF + 1) indicates the total number of FIG 0/15sin

the alert set.

Zone: this 6-bit field, expressed as an unsigned binary number, shall identify the global zone as defined in
annex E.

SCF: this 1-bit flag shall indicate whether the Sub-codes field is present or not, as follows:
0: Sub-codesfield is absent: the location code contains a single spherical rectangle.
1: Sub-codes field is present: the location code contains 2 to 15 spherical rectangles.

Num digits: this 3-bit field, expressed as an unsigned binary number, shall indicate the number of digits, in
the range 0 to 5, contained in the subsequent Other digits field.

NOTE 3: When SCF=1, the smallest spherical rectangles are sub-coded and Num digitsisin the range 0 to 4.

Digit 1. this 4-bit field shall specify the most significant digit of the location code (see annex E). The special
value 0 may be used for the polar zones to indicate the entire zone.

Other digits: this 0- to 20-bit field shall only be present when the Other digits field is greater than 0. It shall
contain all the remaining digits of the location code when SCF = 0 and all but the least significant digit of the
remaining digits when SCF = 1.

NOTE 4: When SCF=1, the smallest spherical rectangles are sub-coded and so there are a maximum of 4 other

digits.
Padding: this 4-hit field shall only be present when Num digitsis an odd number. All bits shall be set to 0.

Sub-codes: this 16-bit flag field shall only be present when the SCF flag is set to 1. It shall specify between
2 and 15 spherical rectangles that are the sub-areas of the area specified by the zone and coded digits. The
definition of the sub-areasis given in annex E. The use of sub-codes permits efficient coding of a more
precisely defined areato be specified. The flags shall be coded as follows:

b (i=0to 15)
0: sub-areai is not part of alert area

1: sub-areai is part of alert area

NOTE 5: For 1 spherical rectangle, the coding efficiency is greater by including the least significant digit in the

Other digitsfield; for 16 spherical rectangles, the sub-coding is not required as all sub-areas are part of
the alert area.

The database key comprises the OE flag (see ETSI EN 300 401 [1], clause 5.2.2.1) and the I d field.

There is no Change Event Indication (CEl).

When no aert is signalled, the heartbeat form of FIG 0/15 shall be used to indicate that the ensembleis part of the

EWS.

NOTE 6: If multiple EWS aerts are active concurrently, the capacity of the FIC for al other features could be

reduced. Receivers may expect that the nominal repetition rates of FIG 0/15 and of other FIGs may be
affected.
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Annex F (normative):
DAB location coding

F.1 Introduction

Incidents and activities will rarely affect the same area as the coverage area of a particular DAB ensemble, and in many
cases DAB ensembles have overlapping coverage areas. DAB location coding is applicable to any place on earth and
uses a hierarchy of spherical rectangles (that is, rectangles defined in terms of polar coordinates). Each location code
has a variable length with the first level of the code identifying the largest area, with each subsequent level identifying a
sub-division of the previous level. The longer the code, the finer the spatial resolution. By providing a set of location
codes, any arbitrary area may be described.

A location code consists of atop-level zone using 6-bits and up to six sub-division levels, each using 4-bits, to form
location codes with a maximum length of 30 bits and a minimum length of 10 bits (zone plus one sub-division). The
maximum spatial resolution of the scheme is 977 m north-south. In the east-west direction, the spatial resolutionis

978 m at the equator and 302 m at 72° latitude. Thislevel of precision is appropriate for a broadcast system. Each digit
removed from the end of the location code reduces the spatial resolution by factor four, and increases the area described
by afactor of 16.

F.2 Coordinates

In WGS84, the latitude is 0° at the equator, 90° at the north pole and -90° at the south pole, and the longitude is given as
the position east of the Greenwich meridian, with 0° at the meridian and increasing positively eastwards to 180° and
negatively westwards to -180°.

To make calculations simpler for determining the location code, the WGS84 coordinates are translated using a simple
mapping to use positive numbers only.

The WGS84 latitude is translated to the Southerly Extent (SE) by subtracting the WGS84 latitude from 90°; thus the
north pole becomes 0°, the equator 90° and the south pole 180°.

The WGS84 longitude is translated to the Easterly Extent (EE) by adding 360° to negative values only; thus, for
example, -10° becomes 350°.

F.3 Division into zones

Thetop level of the hierarchy isazone. There are 42 zones, as shown in figure F.1:
e 40 banded zones, which are spherical rectangles 36° x 36°; and
. 2 polar zones, also 36° x 36°, which extend 18° from the poles.

The vast majority of the populated area of the globe is contained within the banded zones, that is between 72°N and
72°S from the equator.
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Polar zone Zone 0

Zone 10 Zone 1

Banded zone Zone 11
Equator
Zone 40
Zone 41

Figure F.1: Representation of the zones

The north polar zone is zone O; the south polar zone is zone 41. The banded zones are numbered 1 to 40, in four rows of
10 zones, moving southwards and eastwards.

Theidentity of the zone may be determined from the SE and EE values as follows:

case (SE < 18) zone=0;
case (18 < SE < 162) zone = 10 x int((SE - 18)/36) + int(EE/36) + 1;
case (SE> 162) zone=41;

where int indicates that only the integer part of the result is used.

Zone 1 therefore comprises the area contained within WGS84 coordinates from (36, 0) to (72, 36); zone 2 from (36, 36)
to (72, 72); ... ; zone 10 from (36, -36) to (72, 0); zone 11 from (0, 0) to (36, 36); and so on to zone 40 from (-72, -36)
to (-36, 0). Thisis shown in figure F.2.
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Zone 41

Figure F.2: Position of the zones (variant of the Mercator projection)

The polar zones have aradius of 18°, approximately 2 000 km. The zones bordering the equator are approximately

4 000 km north-south; 4 000 km at the equator, and 3 200 km at 36° from the equator, east-west. The zones adjoining
the polar zones are also approximately 4 000 km north-south; 3 200 km at 36° from the equator, and 1 250 km at

72° from the equator, east-west.

F.4 Division of the banded zones

Thefirst division of the banded zones, and all subsequent divisions, are performed as follows.

The areaisdivided into 16 sub-areas of equal polar co-ordinate dimensionsin a4 x 4 pattern, as shown in figure F.3.
Each sub-areais numbered to identify its position, beginning at the north-west corner and moving eastwards and
southwards.

NOTE: Using a4-bit integer to identify a sub-area, the left-most (most significant) 2 bits count north-south and
the right-most (least significant) 2 bits count west-east.
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South 8 9 10 l 1

12 13 14 15

— > East

Figure F.3: Division of spherical rectangles

For any point on the earth’s surface within the banded zones, the digits for the location code are calculated as follows:

Southerly Code (SC) = int(frac((SE - 18)/36) x 2'?) expressed as a 12-bit integer
Easterly Code (EC) = int(frac(EE/36) x 2'?) expressed as a 12-bit integer

where int indicates that only the integer part of the result is used and frac indicates that only the fractional part of the
result is used.

The Combined Code (CC) isthen formed by interleaving the SC and EC, 2-bits at atime, to produce a 24-bit
integer, the most significant 2-bits are from the SC, the next 2-bits from the EC, and so on. That is, the digits

representing a sub-area at each level of the 24-bit integer are formed by combining piecewise 2-bits from the
SC and 2-bits from the EC.

EXAMPLE: BBC Broadcasting House in London is located at WGS84 (51,5187412, -0,1434571)
First, the coordinates are translated:

SE =90 - 51,5187412 = 38,4812588
EE = -0,1434571 + 360 = 359,8565429

Second, the zone number is cal cul ated:
Zone = 10 x int((38,4812588 - 18)/36) + int(359,8565429/36) + 1 = 10

Third, the digits are cal cul ated:
SC = int(frac((38,4812588 - 18)/36) x 4 096) = 2330 = 91A1s = 10 01 00 01 10 10,
EC = int(frac( 359,8565429/36) x 4 096) = 4079 = FEF1s=1111111011 11,
CC=10110111 0011 0110 1011 1011, = B736BB3s

The location code for BBC Broadcasting House is thus Z10:B736BB.
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F.5  Division of the polar zones

The polar zones have a special coding for their first digit, because the area of a polar zoneis circular. Thefirst division
of the polar zonesis shown in figure F.4. Each sub-areais numbered to identify its position.

(-81,0) (-72, 0)

(72, 36) (-72, 36)

(-72,72)

| (72,72)

(81, 0)

(72, -36) (72, 36)

(72, 0)
North pole - Zone 0 South pole - Zone 41

Figure F.4: First division of polar zones (WGS84 co-ordinates)

Subsequent digits are divided in the same way as for the banded zones (see figure F.3).

For any point on the earth's surface within the north polar zone, the digits for the location code are calculated as
follows:

if (SE<9)then{
Digit 1 = int(EE/72) + 11
Southerly Code (SC) = int(SE/9 x 2'°) expressed as a 10-bit integer
Easterly Code (EC) = int(frac(EE/72) x 2'°) expressed as a 10-bit integer}
else{
Digit 1 = int(EE/36) + 1
Southerly Code (SC) = int(frac((SE - 9)/9) x 229 expressed as a 10-bit integer
Easterly Code (EC) = int(frac(EE/36) x 2'°) expressed as a 10-bit integer};

the Combined Code (CC) is then formed by concatenating Digit 1 (most significant) with the result of interleaving
the SC and EC, 2-hits at atime, to produce a 20-hit integer, the most significant 2-bits are from the SC, the next 2-
bits from the EC, and so on.

For any point on the earth's surface within the south polar zone, the digits for the location code are calculated as
follows:

if (SE < 171) then{
Digit 1 = int(EE/36) + 1
Southerly Code (SC) = int(frac((SE - 162)/9) x 2°) expressed as a 10-bit integer
Easterly Code (EC) = int(frac(EE/36) x 21°) expressed as a 10-hit integer}
ese{
Digit 1 = int(EE/72) + 11
Southerly Code (SC) = int(frac((SE - 171)/9) x 2°) expressed as a 10-bit integer
Easterly Code (EC) = int(frac(EE/72) x 2'°) expressed as a 10-bit integer} ;
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the Combined Code (CC) is then formed by concatenating Digit 1 (most significant) with the result of interleaving
the SC and EC, 2-bits at atime, to produce a 20-bit integer, the most significant 2-bits are from the SC, the next 2-
bits from the EC, and so on.

NOTE: Inthe polar zones, the linear dimension of the edge of spherical rectangles that touch the poleis 0.

EXAMPLE: Svalbard Museum in Longyearbyen is located at WGS84 (78,222609, 15,651605)
First, the coordinates are transl ated:
SE =90 - 78,222609 = 11,777391
EE = 15,651605
Second, the zone number is cal cul ated:
Zone=0
Third, the digits are cal cul ated:
Digit 1 =int(15,651605/36) +1=1
SC =int(frac((11,777391 - 9)/9) x 1 024) = 316 = 13C45 = 01 00 11 11 00,
EC = int(frac(15,651605/36) x 1 024) =445=1BD=0110111101,
CC=000101010010 1111 1111 0001, = 152FF116
The location code for Svalbard Museum is thus Z0:152FF1
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