gboobooooooobooboboobo

H

gobbogoobbugoobuoooobboooobuoon
gogodgoooon

o0 oot oo oof oo oof oo Of

Development and Field Experiments of Cognitive Radio System with Cooperative

Spectrum Sensing

Hidekazu MURATAT2) | Takuto OHNOT, Koji YAMAMOTOf, and Susumu YOSHIDA

0ooo oooooopooopoooooooooooooooOooOoOoOoOOOOOOOOODOOOODO
00o00o0oooooooooooooooooooooooooooooooooooooooooopooo
000o0oooooooooooooooooooooodooooooooooooooooooooooo
goooooooooooooooooOoOoOoOoOoOoOoooooOOOOOOOO0OOOOOOOOOOOOOOOn
gooooooooooooooooooooooooooooooooooooooooooooopooo
00o00o0oooooooooooooooooooooooooooooooooooooooooopooo
0o0oooboooooooooooooooooooooodoooooooooooooooooooooboo
000000o0oooooooooooooooooooooooooooooooooooooooooonoo

gooooooooobooooboooobooobbooooo
0000 OooooOoooooOooOoOOOoOOOOOOOOOOOOOOObOOOoOon

1. 0D OO0

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000 (100000000
000000000000000000000000
00000000000000

000000000000000D0000000
0000000000 0000000000000
000000000000000000000000
0[2,[300000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

fODoDOoDOoDO0DO0O0OOO0000O0O00
Graduate School of Informatics, Kyoto University, Yoshida-
hommachi, Sakyo-ku, Kyoto-shi, 606-8501 Japan

a) E-mail: murata@i.kyoto-u.ac.jp

gobooooooooooooooooooooboo
gooooooooooooobooOooooobooo
goooooooooooooboooooooboo
goooooooooooooboooooooobooboo
gooooooooooooobooooooobooo
goooooooboooooobooooooooboo
ooooooooooooooon
ooooooooooooooooboooooooo
gooooooooooooobooOoooooonoo
goooobooocooooooobooooooobooo
goooooooooocoooooboooooooboo
goooooooooooooboooooooboo
goooooooooooooboooooooDoooboo
gooooooooooooobooooooobooo
goooooooooooooobooooooDoonbo
goooooooooooooooOoooooobooo
goooooooobOoOooobooobooboooo
oooooooocooooo
oooooooocooooooooboooooooo
gooooooooooooobooOooooobooo

928 00000000000 B Vol J93-B No.7 pp.928-936 ©UOOOOOOOOOO 2010



gooooooooooooooooooooooooooOo0ooooOooooooOooboobooo

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 [4,(5/0000000000
000000000000000000000000
0000000000000000 [6]0[9)0
000000000000 ([10),[11]0000000
000000000000000000000000
0 [12},[13J0000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000 [14]0
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000 (120000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

2. 0O0ODOO

oooooooocooooooooooooooo
goooooooooooooboooooobooboo
ooooooooooooooboooooooobooo
0oooooooooooooo 100000000
00000000o00o00o0oooooUUoUOO AO
gooooboooooooooooooooDbooDo
0000000000000000 AODOOO A-TX
0000 A-RXOOOOOOOOOOooOOoooooo
ooooooooOoooooOoBOOOOOOCGOOO
O000A-TXOOOOoOoooooooooooo
0o0oo000oo0O0000000 BOOOO B-TXOO
00 B-RXOOOOOOOOOO B-SSOOOOOO
gooooooooooooooooooooobooo
ooooooooooooooooOoooooooDo
ooo0ooooooo0oooooocoOooooDono
ooooooooboogo

0000 BOOOOOOOODOOOD 150000
A-TXOO0OOOO0OODOO0OOooOoooooB-TXOOO

P

/P—' % - N

4 Opportunistic
— N+ transmission
% Frass
Traffic - Control
~1~ channel “L" channel

01 0obooo
Fig.1 Field experiment model.
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Fig.2 Block diagram of radio stations in group B.
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Table 1 Major specifications of USRP.

ADC 12 bit, 64 MSa/s
DAC 14 bit, 128 MSa/s
FPGA Altera Cyclone EP1C12
Frequency range 1150 to 1450 MHz
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Fig.3 Measured power spectrum by USRP and GNU
radio.
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Fig.4 Detection probability of spectrum sensor.
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Fig.5 Block diagram of communication part.
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Table 2 Major parameters of field experiments.

Antenna Omni directional

Carrier frequency 1.299 GHz
Transmission power of A-TX 8.6 dBm
Transmission power of B-TX 5.5dBm
Antenna height of A-TX and A-RX 13.5m
Antenna height of B-TX and B-RX 0.8m
Antenna height of B-SS 0.6m
FPGA Stratix EP1S25F780C5
Intermediate frequency 10.85 MHz

Modulation 7 /4 shift QPSK

FIR filter Root roll-off Nyquist
(Roll-off factor @ = 0.7)
Symbol rate 21.1914 ksymbols/sec
Packet length 66 symbols
Error detection CRC-16
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Fig.7 Locations of radio stations.
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Fig.8 Experimental field.
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and transmission.
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