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Abstract Wireless mesh networks for public safety and disaster have been developing in a direction from
TETRA(TErrestrial Trunked RAdio) to take advantage of the Public Safety-LTE(Long Term Evolution)
technology. In Korea, the Disaster Safety Network Building Project has been promoted in order to unify disaster
communication systems among disaster response agencies. In this study, the trends of the network construction
for national disaster communication and corresponding representative cases of overseas have been analyzed.
Through this process, the disaster communication area in line with the purpose of communications. As a result,
the disaster communication can be divided into five distinctive areas: the control, the response, the on-site, the
victim and the alarm communications. Based on the re-designed communication areas, quality requirements have
also been re-organized in this study. Ultimately the construction method for the Disaster Communication systems
without exclusion zone will be presented.
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A Study on Re—design of Quality Requirements for Disaster Communication Systems
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[Fig. 11 Emergency Communication Network
Technology Trends
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(Table 1) The History of Disaster Communication
Policies in Korea

Year Policies Agencies
Introducing national disaster | Ministry of Government
2003 | management comprehensive | Administration and Home

measures Affairs
Establishing a national
integrated command wireless | The Office for Government

2003 communication network Policy Coordination
deployment plan
2004 Pre—feasibility study for the | Ministry of Strategy And

master plan Finance, KDI
2005 |National integrated command
~ wireless communication

2007 | network deployment project

National Emergency
Management Agency

The Board of Audit and
Inspection of Korea,
Ministry of Strategy and
Finance
Establishing a disaster safety| Ministry of Government
2014 |network construction project| Administration and Home

early promotion plan Affairs

2008 | Audit and feasibility review,
2009 canceled the project
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(Table 2) The Present Conditions of Disaster
Safety Wireless Network Constructions
in Other Countries

Technical Connection

Country Scheme Method Year
.. .. 2000~

British TETRA A Single Network
2005
Germany TETRA A Single Network ~2010
. JN— . 1998~
Finland TETRA A Single Network 2002
Sweden TETRA A Single Network 2006~
2010
Norway TETRA A Single Network 238?;

(Source : KISDI, 2010)
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(Table 3) The Role of Disaster Communication
Parties

Communication
Parties
Ministry of Public
Safety and Security

Description

Comprehensively grasp disaster
situation, and disaster response agencies
control
Fire fighting , medical, police, etc
disaster-related disaster response
headquarters of the agency
The on-site emergency response
personnel dispatched to the disaster site
Devices or Machine with computing and
networking features
The people who directly or indirectly
exposed to the risk of disasters

Headquarters of
Disaster Response
Agencies
Disaster Response
On-Site Agent
The Things Inherent
in Environment
Disasters
Victims

[Fig. 3] <Table 3>°A] 73 SAFAE] At
A Ay Al theke Hale @aoﬂ A3 29749 $
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[Fig. 3] The Concept of the Extensive Disaster
Communication System

[Fig. 317 2ol A W9 AdE2 AAE 75817 9l
AAE FAFA wet g d9e SAEA, o
.O_E/\] z‘ﬂx}—E/\] ‘;P/\]—X]—E/\ AHEA ojddom LR
dart Aﬂr <Table 4>+= SAIFA ] wh& APdEA

of mQL'o

(Table 4) Classification of Disaster communication

Area
Communication Communication Communication
Areas Parties-1 Parties—2
Control  Ministry of Public Safety] | cadavarters of
.. R Disaster Response
Communication and Security K
Agencies
Response §§Z§;ﬁa§:§ onosfe Disaster Response
Communication X D On-Site Agent
Agencies
On-Site Disaster Response Disasters
Communication On-Site Agent Victims
Victim Disasters Disasters
Communication Victims Victims
Alarm Ministry of Public Safety People in the
Communication and Security Non-Affected Areas
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(Table 5) Major Requirements for Disaster
Safety Wireless Network
Classification Requirement Description
Direct Call, -Direct calls between handsets
Terminal Relay | ~Call via handset relay
Network -To keep in contact with users
. Terminal Mobility | when they are moving 4
Survivability,

communication terminal

Reliability -In case of call congestion
Coping With the L  congestion,
1 . maintaining function of the
Call Congestion
stable system
. -One-to-one call of ID-based
Pri Call o .
vate Cal individual terminal
-Call with multi-users in the
Group Call
same group
. . . ~Call selected terminals which
Regional Selective K K
- are located in any area using|
Calling
the management system
Call Groups fRemotely‘ Managing  call
Oranized groups using the Management]
. 8 System (created or deleted)
le‘i?ter -Stop the group calls on thd
Responsiveness  pterception centralized control center, and
snatch the calls
-Providing the highest-priorit;
. calls within the group in case of
E Call
mergency the emergency button on the
device was pressed
. -Identifyi h inal
Identify the del.lt.l yine .t © tertlmna
R .. position by using a satellite o]
Terminal Position .
. a base station  based
Information e
positioningtechnology
Terminal Us . .
erminal USage | _phable or disable the device
Permit or using the management System|
Forbidden s gement =3
. -Prevent eavesdropping|
Encrypt o
neryphion through Encrypt transmission
-Providing a valid
. Certification communication  services for|
Security R
authorized users
Securit; o .
. ecumty -Providing standard interfaces
Standards . .
e for security equipment
Specification
Integrated —Integrated securit;
Security management functions against]
Management hacking defenses
-Message transfer for the
Message disaster circumstances using]
Operational Propagation the lmanagement System on
Efficiency - terminal -
) Ensuring -Ensuring for subscribe
Subscriber capacity necessary to disaster
Capacity safety network operation
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(Table 6) Key Quality Requirements of The
Disaster Communication Areas

Communication Main Key Quality
Areas Characteristics Requirements
~Establishing control
and management ~Standardization of
systems communication
control e
communication ~Unifying structures
wired-wireless ~Failure in
communication responsiveness
structures
—Solution for call
R ti
Tesponse ~Network survivability conges Aon
L . o responsiveness
communication in worst situation . R
~Failure in
responsiveness
. - -Sufficiency of the
—~Communication . s
o wireless communication
stahility .
. bandwidth
on-site -Mass data transport N -
- —Controllability of the
communication | ~Remote control for
disaster-related data
L ~Controllability of the
equipment .
equipment
~Providing an altemative
- ng . —Accuracy of the
victim communication means positioning system
communication | ~Location-based . o .
. ~Controllahility of service
services
alarm ~Operational efficiency | ~Interoperability
communication | ~Real-time —Diversity of services

(Table 7) Additional Requirements for The On-Site
Communication and Victim—Communication

Requirem|
ent

Analysis of

Key Quality
—Standardization, analysis an
utilization of the collected data from|
the various sensing devices

Key Quality

Controllability

f the dat: L. .
ot the data —Controllable activity of the disaster
metadata and sensing data
-Remote control of equipment and
. < S i I s of Disas
Controllability resources }n all areas of Disaster
Control Response Systems
of the . . .
1 ~Including variety sensor devices
o resource . . .
—ability| network equipment and integratio

platforms

-Providing the necessary services ti
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