[image: image3.jpg]




TS-103 260-2 V0.0.4 (2014-04)
Satellite Earth Stations and Systems (SES); 

Reference scenario for the deployment of emergency communications; 

Part 2: Mass casualty incident in public transportation
TECHNICAL SPECIFICATION

Reference

DTS/SES-00341-2
Keywords

Emergency, satellite, telecommunications
ETSI

650 Route des Lucioles

F-06921 Sophia Antipolis Cedex - FRANCE
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C

Association à but non lucratif enregistrée à la

Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org
The present document may be made available in more than one electronic version or in print. In any case of existing or perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF). In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status. Information on the current status of this and other ETSI documents is available at http://portal.etsi.org/tb/status/status.asp
If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp
Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute yyyy.

All rights reserved.


DECTTM, PLUGTESTSTM, UMTSTM and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPPTM and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

Contents

3Contents

Intellectual Property Rights
4
Foreword
4
Introduction
4
1
Scope
5
2
References
5
2.1
Normative references
5
2.2
Informative references
5
3
Definitions and abbreviations
6
3.1
Definitions
6
3.2
Abbreviations
6
4
Disaster Scenario
8
4.1
Preface
8
4.2
Scenario definition
8
4.3
Disaster response actions
9
4.3.1
Situation/resource assessment
9
4.3.2
Search and (technical) rescue (SAR)
9
4.3.3
Registration and triage
10
4.3.4
First aid
10
4.3.5
Command and control structures
10
4.3.6
Interim care centre
10
4.3.7
Transport
10
4.3.8
Emergency shelter
10
4.3.9
Information
10
4.4
Entities and tasks during MCI response
10
5
Information exchanges
12
5.1
Characteristics of information exchanges
12
5.2
User requirements for information exchange
13
6
Topology model
13
Annex A (informative): Fictive Example Scenario
14
Annex <X+4> (informative): Bibliography
15
7
History
15


Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is 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 ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Satellite Earth Stations and Systems (SES).
The present document is part 2 of a two-part deliverable. 

Introduction

Major emergencies or disasters may result in a need for additional resources in local telecommunications networks, especially if they are damaged or overloaded, in order to maintain or enhance the ability of rescue workers to respond and coordinate their activities effectively. Satellites can play a role in replacing or supplementing other telecommunications links in these scenarios. For example satellite systems can provide:

a) broadband and secure communication facilities anywhere/anytime in locations where no other facilities are available, and 

b) temporary replacement of broken/saturated infrastructures by means of backhauling

Hence a set of requirements for such links needs to be established.

The work also is a response to EC mandate M/496, specifically dossier 9 "Disaster Management" part 2: “Emergency Telecommunication Services” which aims to support standardization for the optimal needs of the emergency responders. 
1 Scope

The present document defines a reference scenario for a mass-casualty incident in public transportation which is relevant for the evaluation and dimensioning of satellite-based emergency telecommunications.

This scenario includes potential roles for satellite systems for the telecommunication services identified.
The services defined for these scenarios are limited to safety services (i.e. not security such as law enforcement).

2 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 http://docbox.etsi.org/Reference.

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

2.1 Normative references

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

2.2 Informative references

Clause 2.2 shall only contain informative references which are cited in the document itself.

[i.1] ETSI TR 102 180: "Emergency Communications (EMTEL); Basis of requirements for communication of individuals with authorities/organizations in case of distress (Emergency call handling)".

[i.2] ETSI TS 102 181: "Emergency Communications (EMTEL); Requirements for communication between authorities/organizations during emergencies".

[i.3] ETSI TS 102 182: “Emergency Communications (EMTEL); Requirements for cimmunications from authorities/organizations to individuals, groups or the general public during emergencies”.

[i.4] ETSI TR 102 299: "Emergency Communications (EMTEL); Collection of European Regulatory Texts and orientations".

[i.5] ETSI TR 102 410: "Emergency Communications (EMTEL); Basis of requirements for communications between individuals and between individuals and authorities whilst emergencies are in progress".

[i.6] ETSI TR 102 476: "Emergency Communications (EMTEL); Emergency calls and VoIP: possible short and long term solutions and standardization activities". 

[i.7] ETSI TR 102 641: “Satellite Earth Stations and Systems (SES); Overview of present satellite emergency communications resources”.

[i.8] ETSI TR 103 166: "Satellite Earth Stations and Systems (SES); Satellite Emergency Communications (SatEC); Emergency Communication Cell over Satellite (ECCS)".
[i.9] ETSI TS 103 260-1: “Satellite Earth Stations and Systems (SES); Reference scenario for the deployment of emergency communications; Part 2: Earthquake”

[i.10] Mandates from the European Commission?????

[i.11] ITU-T Recommendation G.1010: End-user multimedia QoS categories

[i.12] ITU-R Resolution 647: Space services emergency database

[i.13] Report ITU-R S.2151-1: “Use and examples of systems in the fixed satellite service in the event of natural disasters and similar emergencies for warning and relief operations”

[i.14] “Environmental health in emergencies and disasters: a practical guide”. 
Edited by B. Wisner and J. Adams, World Health Organization, 2003.

[i.15] European Union Handbook on assistance intervention in the Frame of community mechanism for the cooperation of civil protection

3 Definitions and abbreviations
N.B. All of this clause will be updated when the document is stable.

3.1 Definitions

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

authority: organization within the public services fully or partly responsible for emergency preparedness and handling of incidents 

citizen: any individual (resident, visitor, passer-by), present in the vicinity of an emergency situation (from the first notice till the complete clearance) and subject to be affected by it, but who has no identified role in the actions of rescue and of restoration of normal conditions 

Emergency: an event or situation which threatens serious damage to human welfare or to the environment.

Emergency Control Centre (ECC): facilities used by emergency organizations to handle rescue actions in answer to an emergency call 

Emergency response organization: e.g. the police, fire service and emergency medical services 

emergency service: service, recognized as such by the member state, that provides immediate and rapid assistance in situations where there is a direct risk to life or limb, individual or public health or safety, to private or public property, or the environment but not necessarily limited to these situations 

field emergency control centre (FECC): facilities used by emergency organizations to handle rescue actions in the field

incident area: area where the incident occurred, and/or the area which needs communication coverage to manage the response implemented 

mass casualty incident (MCI): any incident in which emergency medical services resources, such as personnel and equipment, are overwhelmed by the number and severity of casualties

Public Safety Answering Point (PSAP): physical location where emergency calls are received under the responsibility of a public authority 

3.2 Abbreviations

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

CAP
Common Alerting Protocol

CEPT
Conférence Européenne des Postes et Télécommunications

ECA
European Common Allocation

ECC
Emergency Control Centre
ELT
Emergency Locator Transmitter

EMS
Emergency Medical Services

EMTEL
EMergency TELecommunications

EPIRB
Emergency Position Indicating Radio Beacon

ETSI
European Telecommunications Standards Institute

FECC
Field Emergency Control Centre

FR
First Responder

GNSS
Global Navigation Satellite System
GOES
Geostationary Operational Environmental Satellite

GPS
Global Positioning System

GSO
Geostationary Orbit

ICT
Information and Communication Technology

IPR
Intellectual Property Right

ISO
International Standardization Organization

ITU
International Telecommunication Union

ITU-R
International Telecommunication Union Radiocommunications Sector

ITU-T
International Telecommunication Union Telecommunications Sector

LEO
Low Earth Orbit

MCI
Mass Casualty Incident

MSS
Mobile Satellite Service

NRBC
Nuclear, Radiological, Bacteriological, Chemical

OASIS
Organization for the Advancement of Structured Information Standards

PAMR
Public Access Mobile Radio

PLB
Personal Locator Beacon

PLMN
Public Land Mobile Network

PMR
Private Mobile Radio

PPDR
Public Protection and Disaster Relief

PSTN
Public Switched Telephony Network

RDSS
Radio Determination Satellite Service

SARSAT
Search And Rescue Satellite-Aided Tracking

SatEC
Satellite Emergency Communications Working Group

SCN
Satellite Communications and Navigation Working Group 

SG
Study Group

SES
Satellite Earth Station and Systems

TC
Technical Committee

TETRA
Terrestrial Trunked Radio

TR
Technical Report

TS
Technical Specification

4 Disaster Scenario
This clause firstly defines a mass casualty incident (MCI) scenario. Subsequently the response actions by emergency forces to this scenario are defined in terms of the casualties involved, the actors, roles, and organisations, overall operating modes, duration and dimensioning factors etc.
This scenario is chosen to be sufficiently generic to be considered not only to mass transportation accidents, but representative of other causes, and thus to allow relevant communication characteristics for current and future needs to be established.

4.1 Preface

Major incidents or accidents can lead to MCIs. They are characterised by a misbalance between available emergency medical services (EMS) resources and patients requiring medical care. The threshold for an MCI depends on deployable resources and will typically differ between e.g., urban and rural settings.
The main objective of MCI response is to provide fast and adequate help to a maximal number of patients. This requires a comprehensive situation overview.

MCIs are typically sudden incidents with little lead time and stringent requirements in terms of logistics efficiency. E.g., the out-of-hospital time for trauma patients shall be less than one hour (“golden hour of shock”).

In order to meet these requirements regular EMS procedures have to be switched to a temporary “overload mode” involving additional operational and tactical structures. Most of the relevant decisions have to be taken on-site, but a major obstacle is that the situation continuously evolves over time with arriving rescue forces, transport means, and updated incident information. Additionally, the MCI can have a spatial dimension complicating the situation assessment and information exchange.
In most countries roles and responsibilities during an MCI are defined.
This TS covers MCI response  including search and rescue operations, patient registration, triage, interim care, and (patient) transport logistics. Resource management in hospitals, clinics, and accommodations as consequences of major incidents are typically covered by dedicated exigency plans which are not described by this specification.
4.2 Scenario definition

An example scenario description covering a mass transportation accident in an rural environment is given in Annex A. Whereas this specific scenario covers a small geographic area MCIs may also occur in wide-area incidents. Likewise causes of MCIs are of various natures and not restricted to man-made disasters. Examples are epidemics and natural disasters.
As stated above, an MCI is a consequence of many persons requiring help in comparison to limitations in
· rescue personnel in general and more specifically medical personnel like paramedics and emergency physicians,

· medical supplies like dressing material, infusions, and pharmaceuticals,

· medical tools like handbarrows, suction pumps, and rebreathing devices,

· general shelter equipment like blankets, and water,

· transport means like ambulance cars, busses, or helicopters, and

· hospital treatment capacity and shelter capacity.

4.3 Disaster response actions
Efficient MCI handling requires several concurrent actions. All affected persons have to be assessed first (“triage”) so that their further treatment can be prioritised according to their actual exigency and according to the available resources in terms of medical personnel, transport means and hospital capacities. In other words: the right patient shall get the right treatment at the right time.

The following sections provide a brief overview of the most important tasks.

4.3.1 Situation/resource assessment

· reports by affected witnesses or by indirectly affected citizens
· emergency calls to PSAP or to local representatives of police, fire brigades etc.

· reports via (social) media

· PSAP

· structured interview of caller

· active fact finding

· ECC/FECC
· assessment based on available maps
· available emergency plans and procedures

· available resources

· third party expertise (e.g., modelling of spreading behaviour)
· rescue forces

· initial assessment on arrival

· iterative situation assessment throughout rescue response

· hospitals

· treatment capacity

· sensors

· e.g., water level monitors, surveillance cameras, smoke detectors, gas alarms

· wheather forecast

· congestion alerts

4.3.2 Search and (technical) rescue (SAR)
· risk assessment (self protection aspects)
· search for individuals
· rescue/evacuation out of hazard zone (e.g., 
fire fighting, breathing protection, surface water rescue, vehicle extrication, decontamination in CBRN hazards etc.)
· handing over of patients to medical rescue

· reporting to FECC

4.3.3 Registration and triage

· search for individuals
· assessment of all affected persons (triage) and registration

· documentation of findings and reporting to FECC
4.3.4 First aid

· immediate life-saving measures during SAR/triage

· further treatment in triage area, interim care centre, or ambulance car

4.3.5 Command and control structures
· set-up of FECCs for involved disciplines

· coordination of working/arriving rescue forces and resources

· mapping of patients to transport vehicles and destinations

· coordination of interim care centre

· coordination among involved FECCs and ECC

· reporting and demand notification to ECC
4.3.6 Interim care centre

· set-up and operation of interim care centre according to actual need (e.g., functionality ranging from wheather protection to pre-clinical treatment)
4.3.7 Transport

· transport of patients to hospitals

· transport of affected persons to (intermediate) accommodation

4.3.8 Emergency shelter
· wheather protection

· water, food, sanitation

· psycho-social care (critical incident stress management)
4.3.9 Information

· communication to the public (incl. media)

· “I am alive” service

4.4 Entities and tasks during MCI response
	Role/ rescue discipline
	Situation assessment
	SAR
	Registration & triage
	First aid
	Command & control structures
	Interim care centre
	Transport
	Emergency shelter
	Information

	Citizens, affected persons
	x
	
	
	x
	
	
	
	x
	

	Police
	x
	x
	
	
	(x)
	
	
	
	x

	Technical rescue
	x
	x
	(x)
	x
	x
	
	
	
	

	Medical rescue
	x
	x
	x
	x
	x
	x
	x
	
	

	Care
	
	
	
	
	x
	
	x
	x
	

	PSAP
	x
	
	
	
	
	
	
	
	

	ECC
	x
	
	
	
	x
	
	x
	x
	

	Authority
	
	
	
	
	
	
	
	
	x

	Hospitals
	x
	
	
	
	
	
	
	
	

	Infrastructure provider
	
	
	
	
	
	
	x
	x
	


Figure 1 depicts the main involved entities/roles and typical communication links. The involved disciplines technical/medical rescue, care and police are shown as “rescue disciplines A, B, C…”. Depending on the incident there might be none, one or many FECCs for each rescue discipline operating in a hierarchical structure. E.g., in case of an MCI the medical rescue command structure might have dedicated FECCs for the triage area, for the interim care centre, and for the transport section (see Figure 2).

Hospitals are part of the “infrastructure/resources” block.
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Figure 1: Involved entities/roles and typical communication links.

In Figure 2 a typical MCI process chain with the patient flow is shown. This diagram is a simplification of actual rescue operation dynamics since it does not consider the spatial and temporal dimension of the incident. The colour code used in the picture representing patient exigency and the triage categories themselves differ between countries.
Ideally, the triage areas should be optimally placed in relation to the logistics, but the common experience is that the location (s) of the triage area(s) are self-organising. The incident commander decides if an interim care centre has to be set up. Authorities and task forces are involved in major MCIs or if the MCI is a part of a big disaster.
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Figure 2: Theoretical MCI process chain.

Main problems:

· No commercial (wireless) network available at all or network in saturation

· Because of several teams working at the same time PMR systems are heavily used.

· The field emergency requires knowledge of hospital capacities in terms of treating traumatic brain injuries or multiple traumas.

· The paramedic teams use triage tags remaining among the patients. Information about the number of patients and severeness arrives after the triage as paper list at the field emergency control centre. 

5 Information exchanges
5.1 Characteristics of information exchanges

A description of information exchange deployed to support the emergency responses. 

5.2 User requirements for information exchange

For each  information exchange, a list of factors that will impact the dimensioning of the communication deployment. 

For each service, user requirements and dimensioning aids to be provided. User requirements include information such as the expected reliability and end-to-end delay experienced by the communication. Dimensioning aids encompass data such as the expected quality for data/voice communication (type of applications: delay for web browsing, SMS versus e-mail, Communication duration, voice versus video  Conferencing, number of simultaneous users…). With a combination of user requirements and dimensioning aids, based on this document and according to a given technology it should be possible to assess the amount of resources required. However the detailed technological descriptions are not part of the proposed work.

6 Topology model
A textual, graphical or mathematical topological model showing how end-users are deployed/move in their field of activity. This topological model may make reference to existing work but it must be part of the reference scenario.

It should include or define constraints impacting the networks formed from the various information exchanges. These constraints are  –  for example  –  derived from the mobility patterns of the users. From a technology standpoint, mobility patterns yield representative figures for wireless links lifetime and environment.
Annex A (informative):
Fictive Example Scenario 
The  following text describes a fictive scenario serving as example for this document. This description may not be taken as worst case since there can always be other circumstances creating additional complexity.
In the afternoon of the last working day before Christmas holidays heavy snow fall starts. Despite of the weather warning many people travel by car to visit their relatives. Next to a motorway connecting two minor cities the wet snow makes branches fall on a power line supplying the PMR base station serving parts of the motorway. The general road conditions and the fact that the damage is located deep in a forest delay repair attempts by the electricity provider so that after three hours the batteries of the un-interruptable base station power supplies are empty.
At the same time a car driver on the motorway attempts an overtake manoeuvre. Due to the slippery road the car starts spinning around and bumps into a fully occupied coach of a public transportation company. The bus leaves the road and falls aside into a ditch. Most passengers seem to be not wounded at all, some seem to have broken extremities, and a couple of them show bleeding head lacerations. The not affected passengers themselves and arriving car drivers render first aid and call 112. Because of the bus laying on its side and the beginning dawn they are not in a position to give an accurate report to the personnel in the public safety answering point.
First aiders’ cars and curious persons slowing down quickly create a traffic jam. Only two hundred meters behind the bus accident a truck driver’s attention is distracted for a moment and the truck crashes into the end of the car queue. The first car gets hit severly so that the two vehicle occupants are trapped. Several other cars get piled up, too, but their passengers can get off without external help. Another pile-up with a few cars happens only a few minutes later in the opposite road direction. The base station of a commercial cellular network faces now rapidly increasing voice and data traffic because many persons in the growing traffic jam attempt to call relatives and friends or want to know about the reason for the road blockage. Within a couple of minutes the base station’s capacities are eaten up. Subsequent attempts of first aiders to call 112 fail so that no updates of the situation assessment can be communicated.
Based on the initial incoming reports the emergency control centre starts dispatching rescue forces. The crew of the first ambulance car arriving at the incident faces both with reports on one or more heavy car accidents and wounded passengers in the bus. They decide to assess the overall situation and all patients first. Another ambulance car and an emergency physician arrive and start assessing patients, too. Shortly after a field emergency control vehicle arrives, whereas organised volunteer paramedics need more time because they have to get to their vehicles first. Because of the dawn and the adverse wheather conditions only one rescue helicopter crew with a paramedic and an emergency physician on board can make it to the accident.
In between the dispatchers on duty in the emergency control centre start evaluating the hospital treatment capacities in the two neighbouring cities. In the past years these two clinics agreed to specialise on different core areas in order to withstand the harsh competition in health care: one focuses on internal medicine and abdomen endoscopy, whereas the other employs mainly surgeons and can handle multiple trauma patients.
Several decisions have to be taken as soon as possible. The key questions include but are not limited to:
· Where are patients located?

· Does the incident require additional rescue disciplines? E.g., technical rescue?

· Which patients require immediate (hospital) treatment?

· How much patient transport capacity is/will be available?

· What is the transport destination for which patient?
· How much treatment capacity does which hospital have?
· Does the incident handling require dedicated infrastructure? E.g., tents, heating, and interim care?
In order to answer these questions properly a nearly complete situation assessment (“common operational picture”) is of key importance.
Annex <X+4> (informative):
Bibliography

The annex entitled "Bibliography" is optional.

It shall contain a list of standards, books, articles, or other sources on a particular subject which are not mentioned in the document itself (see clause 12.2 of the EDRs http://portal.etsi.org/edithelp/Files/other/EDRs_navigator.chm).

It shall not include references mentioned in the document.
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