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Multi-hop multicasting mechanisms with OFDM cooperative

communication

KaTsuHIRO NarTo™®  Kazvo Morif! HipeEo KoBayashit!

Abstract: In this paper, we focus on the features of Orthogonal Frequency-Division Multiplexing (OFDM),
where receivers can demodulate some same OFDM signals within Guard Interval (GI) period, and propose a
new cooperative multicast communication scheme for wireless multi-hop networks. In the proposed scheme,
some Forwarding Group (FG) nodes transmit a same OFDM signal simultaneously. Therefore, downstream
receivers can receive some same OFDM signals from different upstream transmitters, and improve the packet
delivery ratio by route diversity effect. From the numerical results, we can find that our proposed scheme can
improve the packet delivery ratio and can reduce end-to-end delivery delay comparing to the conventional
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Carrier Sense Multiple Access/Collision Avoidance (CSMA/CA) scheme.
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1 Concept of cooperative communication in OFDM.
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B 2 Example operations of proposed communication.
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# 1 Simulation parameters.
Simulator QualNet 5.01
Simulation time 300 [s]
Simulation trial 100 [times]
Number of nodes 100 [nodes]
Number of multicast members | 10 - 99 [nodes]
Node position Random

Simulation area

1250 x 1250 [m]

Transmission rate

256, 512 [kbps]

Choose uniform BTC

bewteen 0 and CW min
according to
source 1D, hop count

Choose uniform BTC

bewteen 0 and CWpin
according to
arandom value

and sequence number

Y

<

Idle medium for No
DIFS interval ?

Yes i

Transmit BTC is decremented
i by 1
End

CW min : Minimum value of Contention Window
BTC : Backoff Time Counter

NAV : Network Allocation Vector

DIFS : Distributed Inter Frame Space

B 3 Flowchart of proposed access control.
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Packet size 1000 [Bytes]
Communication device IEEE 802.11g
Transmission rates 54 [Mbps]
Transmission power 16 [dBm)]
Channel frequency 2.4 [GHz]
Antenna gain 0 [dB]

Antenna type Omni directional
Antenna height 1.5 [m]

Propagation path loss model

Free Space
AWGN

Wireless environment
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