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Development of OFDM cooperative communication for wireless multi-hop networks
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Our proposed Orthogonal Frequency-Division Multiplexing (OFDM) cooperative communi
cation scheme achieves high performance by utilizing features of OFDM whereby receivers can jointly demodu
late multiple copies of the same OFDM signal, as long as they are received within the Guard Interval (GI)
period. In this research, we have developed the OFDM cooperative communication scheme to support a new coo
perative multi-hoE communication for wireless networks.The results show that receivers can simultaneously
receive some of the same OFDM signals from different transmitters, and that this improves the packet deliv
ery ratio by means of route diversity. The numerical results show that both packet delivery ratio and deli
very delay can be improved as compared to conventional Carrier Sense Multiple Access/Collision Avoidance (
CSMA/CA) schemes.
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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

1

0.1
8
bS]
o
o
g oot
w
=
0.001
11’4;
0.0001
10 15 20 25 30 35 40

CNR [dB]
B2 : £y bR& Y % (OFDM —f%)

AEFHALTEY KA IRTTIT
VT NVERWTESRM., XA T
Wi BB 7y MEEEIT- T
B RBEHFGEAICL2HEEZHS
T HVEND D,

PLCP 1 kader
1
RATE | Roscrved | Loogrh | Parity | Twil | Scmvice i Tail
i | This | Dhis | This | Ghis | 16hirs psoy o | FRIB
Ceded/OFDM Ceded/QFDM
e (BPSK-1) (RATE is indicrad in SIGNALY
PLCP Preamble SIGNAL
(2Symbal | One OFDM Symbol Variable Number af OFDM Symbols

3 : TEEE802. 1la D7 L — LT 4 —
~ v b

8.0+8.0- 16
Shart Preamble 10 X 0.8 =8.0 jis Lang Preamble2 X 0.8+2 X 3.2=8.0 yis
ot 1 1
pabsigeni Mo om
Signal Detect Timing Synchranize Fine Timing Synchronize
Auta Gain Cantral - Cause Frequency Offset Fine Frequency Offset

4 : TEEE802. lla 'Y 7 > 7 )b

IEEE 802. 11a Zfe i\ xwH L
T AB OFFEIZ DOV T, % 2 DFEITIC
BTy Ial—varEaERLE,
X5 1XEEMmHEL R L, IBEH A%
WHTZ Lty WBilEiE o R
LD, ED{EWCNR DA THIES
BMHEENGERETH D Z & VA
L7z, £/, K61y FaRD RER
L. WhilliE(E 217 o s R E R B4 %
Iy EXiERnwe Yy PR ERE
EHARBTHDHZLERLTE, Z0UD
PPy i WIS 1 W= W = AR A i
S TUV A TEEE 802. 11a K TN g HEHL

%% 2 #7T (IEEE 802. 11a #EiL)

Simulator Matlab 7.5.0
Communication device IEEES802.11a
Modulation scheme QPSK
Number of FFT points 64

Number of Subcarriers 52

Number of pilot subcarriers | 4

Guard Interval 16 (0.8 [us])

Noise model AWGN

Channel model Rayleigh fading
Number of Multi-path 10

Detection Threshold 0.3

Maximum Delay (Dmaaz) 0-15 (0-0.75 [us])
Number of Relay Node 1-5

Carrier Frequency Error + 20 [ppm]
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Simulator QualNet 5.01[10]
Simulation time 150 [s]
Simulation trial 100 [times]

Number of nodes 100 [nodes]

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

1000 x 1000 [m]

1 [s]

512 [Bytes]

IEEE 802.11a

Node movement

Node position
Simulation area

Transmission interval
Packet size
Communication device

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
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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]
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
Wireless environment AWGN
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