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Introduction
This contribution provides an case study for the public warning service on Europe.
-----------------------Start of input 1-------------------------------------------
5.x
Public warning systems in Europe
5.x.1
Standardization activities
All mobile phone users in Europe can receive public warning messages from any country in which they are currently located in. For this purpose, member states of the European Union provide a public warning system with their own regional requirements and regulations, while keeping compatibility with the EU-Alert technical specifications of the ETSI. The EU-Alert is a generic term for the European Public Warning Service based on 3GPP Cell Broadcast technology. 
The Council of the European Union has adapted the new Directive on European Electronics Communications Code (EECC) to make all EU member states provide a public warning system. This system will send alerts to mobile phones that owned by all citizens and visitors who in a specific area in the event of emergencies. The due to implement of the public warning system is June 2022 for all EU members.
5.x.2
Public warning system in the Netherlands
The Dutch government provides a centralized national system for public warning service that informs emergencies to citizens through various channels such as the national siren system, the specific social media (e.g. Twitter, Facebook and Instagram) and the mobile phones.
This system, introduced in 2012, is called NL-Alert. The NL-Alert is compliant with the EU-Alert (ETSI TS 102 900), so it is possible to receive warning messages via the cell phone even if the users are from other countries. The NL-Alert can also use more than 1,200 digital advertising screens in shopping centers, bus stops, trams and subways to display public warning messages for as many people as possible in the disaster area from June 2019.

5.x.3
Public warning system in Italy
Based on the two ministerial decrees in 2008 and 2011, the Common Alerting Protocol (CAP) became the standard document format for the exchange of emergency information in Italy. Since the first use of CAP message to exchange data between the Fire Corps and the Ministry for Cultural Heritage to coordinate their efforts in response activities to design and implement provisional measures for historical buildings during the 2009 Central Italy earthquake, CAP message is used to exchange emergency information between more than 100 provincial and regional control rooms and the national control centre in real time.
5.x.4
Public warning system in Germany
The German government provides the national Modular Warning System (MoWaS). It is designed to extend the classic warning communication channel (e.g. sirens) with new communication channels (e.g. smartphones, drones, responsive internet applications, etc). 
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	Source: BBK (German Federal Office of Civil Protection and Disaster Assistance; https://www.bbk.bund.de)


Figure 5.x.4-1 Structure of the Modular Warning System (MoWaS)
The MoWaS system divided into the three areas of trigger, transmission path and terminals. All the warning system blocks (e.g. smoke detector, mobile devices and apps) in these areas could be interwork through a common transmission protocol using the Common Alerting Protocol (CAP) as an open data format for the warning messages.
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