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Abstract

Current disaster alert broadcasting based on mobile communication systems targets personal mobile terminals such as
smartphones. However, smart cities require IoT-based services such as smart homes and offices. Therefore, when severe disasters
such as earthquakes occur, smart cities must quickly perform appropriate control and respond to buildings and factories. For this, a
disaster warning broadcasting technique for IoT terminals for smart cities is required. In this paper, we propose a disaster alert
transmission method based on 4G/5G mobile communication for IoT terminals for smart cities. The proposed method effectively
utilizes the image display method for CBS, a cell-based broadcasting service, and shows the superiority of the proposed approach
through simulation.
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SystemInformationBlockType12-r9 = SEQUENCE {
messageldentifier-r9
serialNumber-r9
warningMessageSegmentType-r9
warningMessageSegmentNumber-r9
warningMessageSegment-r9
dataCodingScheme-r9
lateNonCriticalExtension

}
T2l 3. 4G CBS MA|X| 2 SIB 122] Hjo|g| %8
Fig. 3. The data structure of SIB 12 for 4G CBS message®

SysteminformationBlockType8 u= SEQUENCE {
messageldentifier
sarialNumber
warningMessageSegmentType
warningMessageSegmentNumber
warningMessageSegment
dataCodingScheme
warningAreaCoordinateSegment
lateMonCriticalExtension

]
12! 4. 5G CBS HAX| 2 SIB 82 H|o|g] 7=

Layer 3

SIB 12 (4G CBS message)| SIB 8 (5G CBS message)

Y
¥

T2l 2. 4G/5G CBS HAIX| W&e ofst 2M Z2E=2

Fig. 2. The radio protocol for the broadcast of 4G/5G CBS messages

CBS HAAE

SIB 82 A5 2, A% 15 AA A gt e F4 @7

BIT STRING (SIZE (16)),

BIT STRING (SIZE (16)),

ENUMERATED {notlLastSegment, lastSegment},
INTEGER (0..63),

QCTET STRING,

OCTET STRING (SIZE (1)) OPTIONAL, -- Cond Segment1
OCTET STRING OPTIONAL,

BIT STRING (SIZE (16)),

BIT STRING (SIZE (16)),

ENUMERATED {notLastSegment, lastSegment},
INTEGER (0..63),

QCTET STRIMNG,

QCTET STRING (SIZE (1)) OPTIOMAL,

QCTET STRING OPTIOMNAL,

QCTET STRING OPTIOMNAL,

Fig. 4. The data structure of SIB 8 for 5G CBS message®®
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3} ePWS(Enhancements of Public Warning System)<]
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4402 1132

Non-ETWS CBS Message Identifier for warning message
dedicated to UEs with no user interface and with ePWS
functionality when an earthquake occurs.

Not applicable for US WEA

4403 1133

Non-ETWS CBS Message Identifier for warning message
dedicated to UEs with no user interface and with ePWS
functionality when a volcanic eruption occurs.

Not applicable for US WEA

4404 1134

Non-ETWS CBS Message Identifier for warning message
dedicated to UEs with no user interface and with ePWS
functionality when a disaster whose charactenistic 15 water (e.g.

flood, typhoon, hurricane or tsunami) occurs.

Not applicable for US WEA

4413

113D

ETWS CBS Message Identifier for waming message dedicated to
UEs with no user interface and with ePWS functionality when an
earthquake occurs.

Not applicable for Japan ETWS

4414

113E

ETWS CBS Message Identifier for waming message dedicated to
UEs with no user interface and with ePWS functionality when a
volcanic eruption occurs.

Not applicable for Japan ETWS

4415

L113F

ETWS CBS Message Identifier for waming message dedicated to
UEs with no user mterface and with ePWS functionality when a
disaster whose characteristic 15 water (e g. flood, typhoon,
hurricane or tsunami) occurs.

Not applicable for Japan ETWS

T2l 5. loT SIS 2|5 HIHO| HAIX| AlHAL LR
Fig. 5. Some parts of message identifiers for loT devices
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9.1 Service description

9 Enhancements of Public Warning System (ePWS)

Requirements specified in the clause 9 do not apply for US WEA and Japan ETWS.

Notification to the following categories of users:

Enhancements of Public Warning System (ePWS) define behaviours for UEs with no user interface or with a user
interface that is incapable of displaying text-based Warning Notifications when receiving a Warning Notification.

In addition, enhancements of Public Warning System (ePWS) is intended to improve the comprehension of a Warning

T2l 6. ePWS2} WEA, ETWS 29| 2|
Fig. 6 WEA and ETWS for ePWS
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MAC
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loT Device (Smart
Home/Office/Factory)
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(Smart
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Cellular Terminal PHY
PHY PHY
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T2 8. ADIE AlE| & loT B127|5 ¢i3t ZENT WAl

Fig. 8. The emergency-alert delivery technique for smart-city loT devices
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" Isthere the identifier for .
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Done

T2l 9. ADIE AIE| 2 loT CHY7|o| $aiER}

Fig. 9. The operation procedure of smart-city loT devices
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Fig. 10. The simultaneous delivery of CBS messages to PWS and loT devices using the proposed emergency-alert approach
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Table 1. The simulation parameters

Parameters Value/Property
Carrier frequency 3.5 GHz
Transmit power of base station 1TW
Fading channel Jakarta
Cell radius 1 Km
Number of PWS devices in a cell 150
Number of loT devices in a cell 50
Distribution of devices in a cell Uniform
Path-loss model Simplified
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Table 2. The Comparison of latency for loT devices

Method Latency
Proposed 1.6 Vi ?é %
Conventional 9.4
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