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b:) Communication in the proposed scheme

0O 1 Overview of pre-equlization scheme for physical security.
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0 2 Frame structure.

8§02.1la0 00 O0DOO0OOOOODOOCOOOOODOOO
oco0O0o0oooooOoOoOoooorDMOOOCOOOOOOO
ooo000o0ooooo0o0O000O0o0 oFDMOOOOO
0000000 0Do0ooD0o0oog OFDMOOOOO
gobboboooobbobbooobbboooon
OOIEEE 802.11a00000000O0O0O0COOOO

Os300000000000000000000 IEEE
802.11a0 00 OFDMOIDOOOOOOOOOODOCOOO
coorbMOODOOO0OOOOOOOCOOODOOOOO
cobOooboooooobooloooooooooobooo
cboobooooooooobOooboobobOooboooao
gooooboboooobboobboooobobooboooob
00000000000000IFFT(Inverse Fast Fourier
Transform) 00 000000000000 O0O0O0OO
ooooo orDMOOOOOOOOOOOODOODOOO
(GHDO0DO0000D000O

O0OOO0ODOOIEEE 802.11a00D00OD0OODOODOO
000000000000AGC(Automatic Gain Control)
cooboboooooocoOoboooOooobooboooobooooo

© 2015 Information Processing Society of Japan

A
]

v ACK

0 4 Communication signaling.

oobooooooboooooboocooboooooobooooo
goboooooooooobocoooooooboooo
IEEE 802.11a0 0000000000 OOOCODOODO
gooooooobooooobooooooooboooo
oobooooooooooboooooooooboooo
uoboooooboocooooocOoooooooboooo
goooooobooooooocoooooooooooon
goooooobooboooobooooooboboooo
oobobooooooooooboocoooooooboooo
ooboooooboocooooocoooooooboooo
gooooooboooooboooooooooboooo
ooobooooooooobooooooooboooo
ooooooobooooboooooobooooobooboooon
oobooooooooooocooobooooonn
gobooOobocoooboobocOooooOobooooood
ooobooooooooobooooooooboooo
goooooooboooooboobooooooboboooo
oooooooboocooooocoboboooooboooo
goboobooobooooooocooooooobooooo
gooooooooooooooooooooooooon
goboooooooooboooobooooboobooooo

23 000OO0OO0DOO
coobooooobooooooOoooobooOoooooa



gogoooooood
IPSJ SIG Technical Report

cooobooooooooboooooooooobooooo
obooooooboobooboobooooooooooo
oboooooboooboooboooooobooooooao
000000000 400RTS/CTSOOO00OOOOOO
cboooooocbooocbooobooboboooboooooao
oooooooboOoooooooooooooboooooon
RTS/CTSOOUU0O00O00O0OOODDOOOOODOO CTSOT
cooboooooooooboooooooobooooo
coboboooooooooobooooooboOoobooooo
oooboooooooooboooooboooobooooo
00000000000000000000000 (ACK)
coooooooobocoobooooooboobooobooooo
OCO00ODOO000O0000000000000000RTS,
CTS, ACKOUOOOO IEEE 802.11la0000O0ODOOO
oooooooooooooboboooooooooooon

24 000000
000000000000000 S000000000
00000000000000000 MOODOO0OO0OOO
000000000000FFTO00000 NOGIOO
N,000D0000000000000000 CTSO00
00000000000000000000000000
000000D0000CTSO0000000000000
000 A4,(p) 00000000000000000000
00 H(R)DOOODOOODOOODOOODOOOO0000O
000000 R(r)D000000000000 W(n)O
0000000000000

R(n) = Ap(n) - H(n) + W (n) (1)
00000000000000 4,(n) 0000000
00000000000000000000000000

oobooboooooo ﬁ(n)DDDDDDDDDnDD
ooooooooood

= 'A( (2)

000s0000000000000000000 Ly 0
0,000 MOOOOOOOOODDO0000000O
A(s,n)000000000000000 A(r)ODOOO
00000000000000000

Apeqls,m) = Aﬁ(f(;l ’;)

(0<s<S—1) (3)

0000000000000 000000 Ap(s,n)00
gobooboobboobooboobbooboon
ocooooOooOdDOobOoOooOoOoooboooooD NO

© 2015 Information Processing Society of Japan

Vol.2015-DPS-163 No.20
Vol.2015-MBL-75 No.20

2015/5/29

0000000000000000000000 a(s, k)0

oboboboooookbOobObooboooobDo

N—-1

a“peq(sa k) = Z Apeq(san) : ej%
n=0 (4)

0<n<N-1,0<k<N-1)

obOooboooboobOooobooboobooonoo
oooooooOoOoOoOOOOOO0OON, 00000000
Gla,, 0O00O0O00O0O0O0O0O0O0O0O0OOOGIOOOOO
ooboooooooooOo NOOooboooooooo
ooooonN,00000000000O0O0O0O0O0DOOO0
ooboooooooooboooboooooooa

agi(s,Mg) = peq(s, N—Ng+ng)(0 <ny < Ng—1) (5)

cooboooooboooobooooobooooooa
oobooooobooooobooooooooobooooo
oo00ooooOooooooooooooGIobooooo
ooooooooocoooon

k
Z ppeq(57 k— l)+
=0

L—-1

Z pi(8) - peg(s, N +k —1) +w(s, k)
I=k+1

(e k) = O0<k<L-1)

L—1
S 2i(8) - peq(s, k= 1) + w(s. k)
=0

(I<kE<N-1)
(6)
O0000p(s)0s00000!00000000000
goooooooobbtdtdwOooobooooooa
ooDooooO<k<N,—1)0OOODOODOODOODOO
000 GIlO0000OO00O0DO0obOOoOooOo NODODOoOo
FFTOODOOOO0OO0O000000000D0O fl(s,n)DD
godoobooobbooobuooobuoooobooa
goboooobgoobboobooobooobooa

N-1

A(s,n) = Z r(s, k) - eI TR
k=0
Apeg(s,n) - H(s,n) + W(s,n)
A(s,n)
) -H(s,n)+W(s,n)

~ A(s,n)+Wi(s,n)

(7)




gogoooooood
IPSJ SIG Technical Report

Vol.2015-DPS-163 No.20
Vol.2015-MBL-75 No.20
2015/5/29

0 1 JTC Channel models
Relative Delay (nsec)
Model
Average Power (dB)

0 50 100
Indoor residential A

0| -9.4 | -189

0 50 100
Indoor office A

0| -3.6 -7.2

. 0 50 100 150 200

Indoor commercial A

0| -2.9 -5.8 -8.7 | -11.6
Outdoor urban low-rise areas | 0 50 150 325 550 700
Low antenna A 0| -1.6 -4.7 | -10.1 | -17.1 | -21.7
Outdoor residential areas 0 50 100 150 200 250 300 350
Low antenna A 01| -29 -5.8 -8.7 | -11.6 | -14.5 | -17.4 | -20.3
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Number of trials

10000

Communication

device

IEEES802.11a

Number of

symbols in a frame

10

Modulation scheme

QPSK

Number of
FFT points

64

Number of

data sub-carriers

48

Number of

pilot subcarriers

Number of

zero padding

12

Guard Interval

16 (0.8 [us])

Bandwidth

20 [MHz]

Frequency

5.2 [GHz]

Channel model

JTC

- Indoor residential A

- Indoor office A

- Indoor commercial A

- Outdoor urban low-rise areas
Low antenna A

- Outdoor residential areas
Low antenna A

Rayleigh fading (Multi-path: 4)

Speed

1km/h
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0 5 BER at an intended terminal(Conventional).
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O 6 BER at an intended terminal(Proposed).
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O 7 BER at eavesdroppers(Proposed).
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