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Multi-hop flooding mechanisms
based on OFDM cooperative communication

KATsuHIRO NarTof!®  Tomoyukr Hacinotl'P)  Kazvo Morif!© Hipeo KoBavashrfl:d)

Abstract: Flooding mechanisms, where all nodes retransmit same information to a whole network, are used
in various routing protocols and dissemination schemes in multi-hop networks. It is well known that flood-
ing mechanisms consume a lot of wireless resources. Additionally, broadcast storm problems occur when a
number of nodes or traffic increase in a network. In this paper, we focus on features of orthogonal frequency-
division multiplexing (OFDM), which is employed in IEEE 802.11a standard. In OFDM, receivers can
demodulate some same OFDM signals within guard interval (GI) period. Therefore, some senders transmit
a same OFDM signal to a receiver synchronously in the proposed method. In addition, the paper proposes
autonomous synchronous method for the proposed transmission method. Simulation results show that the
proposed method can reduce consumed a wireless resource and improve a packet delivery ration and delay
performance.
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0 1 Simulation parameters in physical layer simulation

Simulator Matlab 6.5
Number of FFT points 64
Number of Subcarriers 52

Number of pilot subcarriers | 14

Bandwidth 20 [Mhz]
Modulation scheme 16QAM
Symbol period 2.6 [us]

GI period 0.52 [us]

Channel model Rayleigh fading

Number of multi-path 5
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0 4 BER performance in OFDM cooperative communication.
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0 2 Simulation parameters in network layer simulation
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Simulator QualNet 5.01
Simulation time 150 [s]
Simulation trial 100 [times]
Number of nodes 100 [nodes]

Node movement

Random waypoint
Pause time : 5 [s]
Speed : 0.1 - 2 [m/s]

Node position

Random

Simulation area

1000 x 1000 [m]

Transmission interval 1 [s]

Packet size 512 [Bytes]
Communication device IEEE 802.11a
Transmission rates 6 [Mbps]
Transmission power 19 [dBm]
Channel frequency 5 [GHz|
Antenna gain 0 [dB]

Antenna type

Omni directional

Antenna height

1.5 [m]

Propagation path loss model

Free Space

Wireless environment

Rayleigh fading
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