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1. Introduction  
 
Since no solid architecture installation currently exists, many tests are required in 

order to check the effectiveness of the various modules produced within the PEACE 
project. The main goal of this deliverable is to provide a sufficient overview to all 

readers regarding the potential solution testbeds, which are currently under 
development and the scientific background of each one. To achieve this, some trial 
scenarios and demonstrator definitions need to be established, in order for the 

cooperation between partners to become as error-tolerant as possible. Demonstrators 
are described and the much needed trial scenarios are mentioned, all parts of a broader 

picture of testing and debugging that will lead to a better final product.  
 
The rest of the document is organized as follows: 

 

 Section One (Introduction) describes the purpose of this document as well as 

its parts and content. 
 

 Section Two (PEACE Goals) contains a line-up of the current definition and 
specification of trial and demonstration activities of the project. The testing of 

several different technologies is described in addition to an in-depth analysis 
of the projectôs main goals. Components like the Risk Management Center and 
the integration between IMS clients and other parts of the proposed 

architecture is of fundamental importance for the whole process.  
 

 Section Three (PEACE Daily Emergency) aims to reveal all parts of daily 
emergency routing made using IMS platform and this platformôs ability of 
user position detection based on appropriate entities. All emergency services 

used from every authority are shown, as well as the full description of the 
exact process in each scenario. Every component used for the trial is also 

presented, for the whole testing to be crystal-clear and transparent. The EOCF 
main platform is also presented. 

 

 Section Four (PEACE Extreme Emergency) takes into consideration 
demonstration aspects regarding network deployment in extreme cases of 

emergency. Once again, the full framework of the testing is presented. The 
role of EOCF platform in the wireless sensor network, routing, secure P2PSIP 

overlays, group key agreement and load balancing are the main issues 
addressed. The usage of the developed solutions in three different trial 
scenarios is presented: a) Fire in campus, b) Terrorist attack and c) Fire in 

Office center. 
 

 Section Five (Conclusions) presents the overall conclusions derived from the 
previous Sections.  
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2. PEACE Goals  
 
The purpose of this document is to provide an overview of the current definition and 
specification of trials and demonstration activities within the PEACE project. The aim 

is to define the demonstrations and trial scenarios that will be integrated and tested in 
close cooperation between all the partners.  

 
The Peace trials will involve testing several technologies and solutions: 

 Ad-hoc networking for secure multimedia communication in extreme 

emergency situations; 

 Location management and identification solutions; 

 Supporting emergency services over an all-IP infrastructure (IMS 
infrastructure); 

 Wireless sensor networking deployment as a backup system in the Ad-hoc 
network; 

 
The Peace goals main point that will be described in this document are discussed 

below: 
 

 Risk Management Center ï Efficient coordination is still a challenge in today's 

societies, in what concerns the handling of extreme emergencies. It is very 
important to define an appropriate crisis handling model. A new risk 

management framework is defined in PEACE, aiming at addressing 
coordination issues at the extreme emergency level, and efficiency, 
accessibility and location awareness at the daily emergency level. The 

framework will allow coordination between all the resources (police, 
authorities, hospital, fire-brigade, etc.) involved. With a good coordination the 

situation tend to be resolved faster and smoothly. This framework was 
developed to easily integrate with different telecommunication networks in 
order to support more types of situations. All the communications are secure 

and reliable in both directions; 
 

 Integration between IMS clients and Control Management System - With the 
increased reliance of our modern societies on communication infrastructures 

and the migration towards all-IP next generation networks, research and 
development activities must aim at providing stable and reliable 
communication infrastructures even under extreme situations as well as 

integrating and migrating the current emergency service infrastructure. This 
includes not only replicating current emergency services in an IMS and all- IP 

environment but also enabling new forms of high-quality and secure 
communication infrastructures for emergency workers. In Peace scenarios all 
emergency workers will have an IMS client using the available services. The 

communications can be made client-client or with the IMS core. Several types 
of media are available in the IMS, such as video, VoIP and text (Being 

possible to encapsulate data acquired by a wireless sensor network); 
 

 Integration between the IMS client and the web in the PSAP ï The operator's 

in the PSAP will have active tools that allow them to access all possible 
information about the callers. The IMS Client will provide features like 
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location awareness (pinpoint the position in a map automatically), start a web 
application ( allow checking medical history retrieval, Event classification 

(what, where, when, priority) and callback functionality; 
 

 Wireless Mesh Networks ï The Peace nodes can interact with each other and 
exchange information. Several types of nodes exist, stationary and mobile 

nodes (normally, the first rescuers). All nodes are able to serve as packet 
relays and form multi-hop routes. In this way the network can act as a multi-
hop network; 

 

 Location Aware Services ï The IMS has been extended with mechanisms for 

location retrieval. This improvement will help the resources involved to 
determine the location of incidents more quickly and smoothly. For extreme 
emergency situations, another type of service location is available. Through 

the wireless sensor network using the RSSI signal strength of several nodes in 
range of at least one local control center (Risk management center) we can 

trilaterate and estimate where the mobile nodes are (first rescuers). This 
information is also available in the main controller management center, which 
receives the data in real time; 

 

 Routing ï Wireless ad hoc networks may be deployed in places where no 

infrastructure exist but communication is needed in order to transport 
information from one place to another. To transport this information several 

routing protocols that deal with mobile nodes, congestion control, real-time 
communication, failure control have been implemented. 

3. PEACE Daily Emergency  
 

3.1. Demonstrator Description 

The main objective of the demonstrator in the daily emergency case is to route IMS 
emergency calls depending on the location of the caller and the requested emergency 

service. To do this, the call-making IMS client has to be located, and the call routed 
through the IMS network to the appropriate PSAP. For each PSAP, a geographical 
region is defined so that all emergency calls originated within that region end up 

reaching the PSAP. 
The emergency services that can be used are calls to the following authorities: 

 Police Department; 

 Ambulance; 

 Fire Brigade. 
 

There are two options for retrieving the location information for the emergency call, 
in accordance to the entity that triggers the location mechanism: 

 Location initiated by the IMS Client (manually inserted by the user or 

retrieved from a GPS device, for GPS-enabled terminals); 

 Location initiated by the IMS Core (no matter the terminal). 
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In case that neither the IMS client has included the location information in the 
emergency call signaling nor the IMS core was capable to retrieve it, the call will be 

routed to the Last Routing Option (LRO) [13]. 
 

The EOCF element is present in the Daily Emergency context, as the bridging layer 
that allows the different systems (PSAP, WSN, Multicast Video/Audio, etc) to 
interface each other, and obtain the necessary information. For example to obtain 

medical history, the PSAP must inquire the EOCF for the medical data of a given 
patient. On the other hand the EOCF is responsible for selecting the appropriate data 

source which provides the requested medical information. 
 
The Daily Emergency demonstration will focus on showing how the EOCF will 

operate and provide important tools to help relief agents with their daily rescue 
activities. 

 
The WSN will be demonstrated as an important information source in the deployment 
scenario where risk patients are equipped with an appropriate mobile node that 

monitors vital data. Location data provided by the sensor network will help relief 
agents to determine the exact position of the patient, and live biometric data will allow 

the responders to assess the priority level to consider. 
 
The PSAP as a frontend to emergency requests of different types, is a fundamental 

element in the overall architecture, both in the Daily and Extreme Emergency cases. 
For the Daily Emergency case, the main concerns are centered in: 

 

 Quality of communication with the patient/caller; 

 Efficiency of communication ï short, objective, non-ambiguous; 

 Intelligent allocation of first responders; 

 Abili ty to interface with disabled people (e.g.: by means of realtime text); 

 Availability of medical information, in order to ensure proper handling of the 

patient by first responders (e.g.: good choice of blood type, acknowledge 
allergies, current medication, etc); 

 Availability of location information enabling the patient to be quickly and 

efficiently located, regardless of the way the call have been established; 
 

These concerns are addressed by the different PSAP components. These are explained  
with greater detail in the components section that follows. 

 
 

3.2. Components 

 

3.2.1. PSAP Components 

The PSAP decomposed in its functional units, corresponds to several applications that 

together address the previously enumerated concerns.   
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The location of the customer is provided through systems provided by the telco, that 
enable this information to be obtained. The PSAP is agnostic to the underlying 

process by which the location data is obtained (GPS, GSM/UMTS network, fixed 
network subscriber address, etc). Whenever available, the PSAP location service 
provides the location from the user, once the call is established. 

 
Call sessions are enabled through the IMS client. This allows inbound an outbound 

calls to be established, which may include a simultaneous video stream.  
 
The realtime text component enables the dialog between the PSAP operator and the 

patient/caller whenever any other form of communication may not be feasible (e.g.: 
audio/video/both). 

 
The medical history interface is in sync with the IMS client, enabling medical 
information to be obtained as soon as a call is established. The proposed medical data 

is relative to the caller. The PSAP operator may however decide that the patient does 
not correspond to the person indicated, having the possibility of performing a manual 

search, based on the personal data of the patient. 
 

3.2.2. Emergency Caller Components 

For the trials, an emergency caller is composed of three elements: 

 User ï person who dials the emergency call; 

 IMS Client ï software that performs the necessary signalling to establish a call 

over IMS (preferably installed on laptops), implementation based on; 

 A-GPS terminal ï device enabled with a GPS receiver and supporting Assisted 

GPS (embedded in a smart phone); the terminal is connected to the IMS client 
via WiFi. 

EOCF Main Platform

PSAP

IMS ClientLocation

Medical HistoryRealtime Text

EOCF Backend

Figure 1: The components of the PSAP and their interactions with the EOCF 

Main Platform  
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The IMS core registers IMS clients and routes calls to destination PSAPs (see [14]). 

 
In the scope of the trials, a PSAP is composed of an extended IMS client, able to show 

a map with the callerôs location received along with the emergency call. A legacy 
PSAP is connected to a PSTN network as a regular phone. To deliver emergency calls 
to legacy PSAPs, a SIP/PSTN gateway is used, which translates both signalling and 

multimedia data from the IMS network to the PSTN. 
 

Apart from these components, each emergency-call routing option involves an 
additional set of components, as explained below. More information about component 
architecture can be found in [2]. 

 

3.2.3. Generating emergency calls  

All the calls that the IMS client generates will be checked if they are destined to 

emergency services or not by analysing the remote URI (see [15]). 
 
The user will be able to launch emergency calls using: 

 The dialing interface to generate regular audio calls using emergency numbers, 
112 for Ambulance and 911 for Police Department, see Figure 2  

 
Figure 2: Dialing interface 

 

 The dedicated buttons for making audio or audio and video calls to the 

following authorities: Police, Ambulance and Fire Brigade, see Figure 3 
 

Figure 3: Emergency services dedicated buttons 

 
When the IMS Client makes an emergency call the location information is included in 

the emergency call signalling (initial INVITE request) if available and the IMS Core 
routes that call to the PSAP suitable for that location. More details about location 

retrieving in the next section. 
 

3.2.4. Location initiated by the IMS client  

The IMS client can retrieve the location information to be used for emergency calls 

from the manually location (both geodetic and civic) inserted by the user as well as a 
Location Agent. 
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When more than one location methods are enabled and available the most accurate 
information will be used. For the moment the accuracy is statically assigned and is 

used to prioritize the location sources. This means that: 

 The location from the Location Agent is considered more accurate than the 

manually inserted location, because the precision is very high (couple of 
meters) and updated; 

 The geodetic coordinates are prioritized over the civic address. The 
explanation is that in the same city there could be the case that more than one 
street have the same name, so if the user knows its geographical coordinates, 

they are considered more accurate. 
 

Location manually inserted by the user 
 
The user is able to set its location by editing his profile at the Location section. 

For civic location the fields: Country, State, City, Street, Number, Post Code are 
available. 

For geodetic location the fields Longitude and Latitude can be used. 
When the user changes its profile settings the location information will be updated. 
 

The IMS Client can retrieve its location from the Location Agent over the NMEA 
0183 protocol (see Figure 4) after enabling the Supl A-GPS location method and set 

the IP and port of the Location Agent in the profile settings. In turn, the Location 
Agent locates itself using either stand-alone GPS or Assisted GPS (A-GPS), the latter 
over OMA Secure User Plane Protocol (SUPL, see Figure 5).  

IMS Core

SIP

NMEA 0183

GPS

IMS Client Location Agent

(A-GPS terminal)

SIP/PSTN gateway

PSAP

Legacy PSAP

PSTN

 
Figure 4: Location ini tiated by the IMS client  
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The main idea behind A-GPS (Figure 5) is to provide assistance data to the GPS 
receiver through a wireless network. With this data, mobile devices equipped with A-

GPS can compute positions more quickly and in ill-GPS-covered environments (e.g. 
streets with surrounding high buildings). To learn more about A-GPS, see [1]. 
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Figure 5: A -GPS over SUPL 

 

3.2.5. Location initiated by the IMS core 

When the IMS Client is not able to determine its location, it makes emergency calls 
without location data. In order to route the call, the IMS Core (more precisely, the 

LRF node) gets the missing location from the Global Location Enabler (GLE) over 
the LOCSIP protocol (see Figure 6). To achieve this, the GLE uses details of the 
access network the IMS Client is currently using (assigned IP address), and queries 

the appropriate location database. With clientôs location available, the IMS Core is 
able to route the call to the PSAP within whose region the client lies. Details about 

LOCSIP and GLE are explained in [1]. 
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Figure 6: Location ini tiated by the IMS core 

 
 

3.2.6. Components of the EOCF Framework 

The components for the EOCF framework are illustrated in the diagram that follows. 
The components that are involved in the Daily Emergency context are shown in pink 

(see Figure 7).  
 

 

 

 

EOCF Backend

EOCF Main Platform

Wireless Sensor Network

Health System

PSAP

IMS ClientLocation

Medical HistoryRealtime Text

Coordinators

Multicast Audio/Video Network

Relief Agent

External Systems

Actors

- Used in Daily Emergency Context



FP7 Contract Number: 225654 

PEACE Document 

Document ID: D4.1 v6 

Version Date: 18/12/2009                                                                                                                           Page 17/41 

Security: Public 

© Copyright PEACE Consortium 

 

 
The coordinator entities have limited involvement with daily emergency activities. 

However these may subscribe feeds of information deriving from daily emergency 
responses. The PSAP is subdivided in four distinct components:  

 Location service, which is the means of obtaining location information; 

 The IMS client which comprises the call answering functionality; 

 The Realtime Text component, enabling text communication to be displayed 
to the callee character by character; 

 The Medical History component, which defines the user interface for 

searching and querying the medical record of a given patient. 
 

3.3. Trial Scenarios 

All scenarios take place in the demo building. For demonstrating that both civic and 

geodetic location information independent of the entity that retrieved it: 

 In case civic location is used: several countries and cities with associated 

PSAPs will be considered (see Table 1) 
 

Country  City  Service PSAP Name 

Germany Berlin Police Berlin Police 

Germany Berlin Ambulance Berlin Ambulance 

Spain Madrid Police Madrid Police 

Table 1: Sample of mapping civic location and type of service to PSAPs 

 

 In case geodetic location is used: the building area is divided in several 

regions, each of them belonging to a different PSAP (see Table 2 and Figure 
12). 

 Point Coordinates Sample   

Area Name Latitude Longitude Service PSAP Name 

Area 1 52.526189 13.314228 Police Area 1 Police 

Area 2 52.526527 13.314138 Ambulance Area 2 Ambulance 

Area 3 52.526885 13.314009 Police Area 3 Police 
Table 2: Sample of mapping geodetic location and type of service to PSAPs 

 

The components of an emergency caller are shown in Figure 8. 
 

A-GPS terminalIMS client

WiFi

 
Figure 8: Emergency caller components 

Figure 7: Active components during daily emergencies 
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3.3.1. Manual location 

 
Using civic location information 

The user is supposed to be located in the country and city that it has set in its profile. 
Using the mapping server, the call will be routed by the IMS Core to the PSAP 

responsible for that area: 

 Caller with the location set to country A and city A1 will generate and 
emergency call. The IMS Core routes the call to the PSAP A1, which is the 

PSAP associated to the city A1; 

 Caller with the location set to country B and city B1 will generate an 

emergency call. The IMS Core routes the call to the PSAP B1, which is the 
associated PSAP for the city B1. 

For example, using the country Germany, city Berlin and service Police, the call will 
be established as in Figure 9 

 

 
Figure 9: Calling the Police Department with the location set to Germany, Berlin 

 
Using geodetic location information 

The different options that we have in this situation are (see Figure 12): 

 Caller in position P1 enters his location (x1, y1) manually in the IMS client, 

makes an emergency call and the IMS core routes the call to PSAP 1, 
which is associated to a region in which the coordinates (x1, y1) are 
located; 

 Caller in position P2 enters his location (x2, y2) manually in the IMS client, 
makes an emergency call and the IMS core routes the call to PSAP 2, 

which is associated to a region in which the coordinates (x2, y2) are 
located. 

For example, using coordinates in Area 1, the call will be established as in Figure 10 
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3.3.2. Location initiated by the IMS client 

In this case, the different options that we have, are the following (see Figure 12):  

 Caller within GPS coverage makes an emergency call from position P1, the 

GPS gets the location (x1, y1), and the IMS core routes the call to PSAP 1, 
associated to the region in which the location (x1, y1) is included; 

 Caller within GPS coverage makes an emergency call from position P2, the 

GPS gets the location (x2, y2), and the IMS core routes the call to PSAP 2, 
located in the region in which the location (x2, y2) is included; 

 Caller within GPS coverage switches on the GPS receiver, makes an 
emergency call and it takes the GPS T1 seconds to calculate its location. 

The caller switches off the GPS, configures the Assisted-GPS feature and 
switches it on again. The caller makes a new emergency call, and it takes 

the GPS T2 seconds to calculate its location. It should happen that 
T2<0.66*T1 (33% improvement) to show the time savings that Assisted-
GPS brings over stand-alone GPS. 

 

3.3.3. Location initiated by the IMS core 

In case that the location was initiated by the IMS core, we have the following options 
(see Figure 12): 

 Caller without GPS or out of GPS coverage makes an emergency call from 
position P1 (IP1 address assigned and known by the GLE), the IMS core 

gets his estimated location (X1, Y1) through the GLE and routes the call to 
PSAP 1, which is located in the region included in that location; 

 Caller without GPS or out of GPS coverage makes an emergency call from 
position P2 (IP2 address assigned and known by the GLE), the IMS core 

gets his estimated location (X2, Y2) through the GLE and routes the call to 
PSAP 2, which is located in the region included in that location. 

 

 
Figure 10: Calling Police using coordinates from Area 1 

 


