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Abstract We have proposed DR-IoT (Diversified-Range/Disaster-Response IoT), a VHF-band wireless communi-
cation system using small radios compliant with IEEE 802.15.4, as an enabling technology for digital self-managed
wireless networks used by multiple organizations to exchange disaster-related information. DR-IoT aims to con-
struct a network flexibly according to the application, communication range, and number of devices by utilizing
many channels with multiple quasi-narrow bandwidths ranging from 6.25 kHz to 400 kHz. We propose the design of
a channel access control scheme based on IEEE 802.15.4 beacon-based networks to take advantage of the multiple
bandwidths and multiple-channel setting and discuss the feasibility of the DR-IoT system based on field experiments
in the VHF-High band (207.5 MHz-222 MHz).
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Fig.3 Example of TVWS multichannel cluster tree PAN
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Superframe Duration (SD)
SD = aNumSuperframeSlots x 250

Extended Duration (ED)
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PC3 Bcn| CAP CFP
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PC4 l

Active (Bcn, CAP/CFP)

Channel 3

[ Inactive |

v Active [ lnactive | Channel 4

Beacon Interval (Bl)
BI = aNumSuperframeSilots x 280

4 TMCTP 12513 28 PAN OINA
Fig.4 Incorporating multiple PANS in TMCTP
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Coverage of Narrow Band Channel
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Active Period (super frame duration): SD=250=16

SDrc=8
(b) Multi-bandwidth and Multi-channel Network

(a) Single Narrow Channel Network
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Fig.5 Example of a multi-bandwidth and multi-channel network
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works.
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Table 1 Experiment setup

SPC works as two different PCs working on different PANs

Accepts New Devices on
Narrow-band Channel

Works on Wide-band Channel
for SPC-PC Communication

Basic
Channel
Channel 1
Channel 2
Channel 3

Inactive

SPC 1

Beacon Interval (Bl)

7 SPC OARFEMHIME@HA L%y bV — 2 BINEH

Fig.7 Using the inactive period of SPC for accepting new devices.

Narrow Channel | Wide Channel

Channel Spacing 6.25 kHz 400 kHz
Data Rate 4.8 kbps 320 kbps
Center Freq. 210 MHz
Modulation 2-FSK
Modulation Index 0.5
Tx Power 80 mW
Antenna Non-radial 2/X Whip

2.15 dBi
Packet Length 100 bytes

8 FEBROKTF
Fig.8 Field Experiment
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(b) 400 kHz &5 ¥ v
9 DR-IoT #ECORERIMA GXEES 80 mW
Fig.9 Successful packet reception points in DR-IoT communica-
tion (TX Power 80 mW).
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