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B =R OFDMA (Orthogonal Frequency Division Multiple Access) 71¥k2] WMN(Wireless Mesh
Network)ol|4] #AF :=Z(node)Ztell NFP(Near-Far Problem)2] <338 dolw 7] 2|sle], TDoA(Time Difference
of Arrival)®} DUR(Desired-to-Undesired power Ratio)®] EA% 5418 £43c}). WMNellA A& o} & x]ad 4]
Z¥ell w}E ISI(Inter-Symbol Interference)2} ICI(Inter-Carrier Interference) = ILI(Inter Link Interference)®] 33k
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ABSTRACT

In this paper, the effect of Near-Far Problem (NFP) among distributed nodes in OFDMA-based Wireless
Mesh Networks (WMNs) is analyzed by investigating statistical characteristics of Time Difference of Arrival
(TDoA) and Desired-to-Undesired power Ratio (DUR). In order to overcome the effects of Inter-Symbol
Interference (ISI), Inter-Carrier Interference (ICI), and Inter Link Interference (ILI), caused by TDoA in
WMNs, we derive effective SINR for each subcarrier, and then, propose the optimal starting point of FFT
window which can minimize BER for each subcarrier. In addition, we propose a subcarrier-based Zero Forcing
- 2 Dimensional Ordered Successive Interference Cancellation (ZF-2DOSIC) technique for signal detection in
WMNs with TDoA. It is verified by simulation that the effective SINR and uncoded BER performances of
the proposed signal detection technique for OFDMA-based WMNs are significantly improved, compared with

those of conventional technique.
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HA=" 5 9k

fcmyo(k):[ym(Ao)l/[Hfmolvk where kek,  (33)

a2} (29)<9} (31)¢ll4+= one-tap ZF 7]%-S A

2= T %:JHJ-::&?L PDP= #]ad A7k
o whet 2haabr] wiiell, (29)ell4 M A e
H,, o) 93 ¢ F7ke (31 ®r} zck

X 12 M N9 9145 desired OFDM A28 &
3171 $1& ZF-2DOSIC #Z& W9 pseudo-code &
vehdich o714 K, &= desired OFDM Al &l v

) pugsh ol A5 ko) =7)s) vk ot

K, ol 4] kWA 2 effective SINRS ZH= Fulss}
gldl»olc) 3 194] 2DOSIC AL IS19] °J8kS
skslslr] $lsled olnl AEX (m-1)HA| desired
OFDM A% %,,& A|AsH= A5 m s 418
oAl ICIe] @S skstsbr] ffste] olv] =R

o=
i)
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E 1. WMNY| 4135 71%5 $I8F pseudo-code

Xy =0, — initialization
FOR m=1 to M
ﬁm,O = 0

FOR k=1 to K,

N

A, = A, (k) — optimal starting point of FFT window
SIC in time domain

OSIC in frequency domain
Vo (Ao ) = | Yo (Ao ) N an,Oﬁm,O 7 Hin,of‘in,o
%,0(0,)= snce([n;_o};m [5.(80)], )

END FOR
END FOR

10,00, 0, ) A kgl 91x]9] A55 AAE
ez o] Foixlet. gl & 104 2]l ot
A,(k) & ghink Akl & 24 0SIC A% WS
a3k

OSICS} 72 vy A% 7Hexe A5 A%
= AAeEs o) F AHEE AES SINRES T7H
A telAlE o528 A& 5 A, A S
Az 5 A eaF vtz QI3 A dsp A
e oleba, AlekE FFT Q%% Al=F 913 A%
Zb Haka)l HE effective SINRS o3} A
7 2 A7} ghge] Fhashe F2 tlo|wAlE o]5

o

B Aol AlokEl FFT %9 A2t $1%] A4 7]
W 7158 FRT 1%=-9- A2 914 A whs AHE-
= 7-3-ol, TDoA 2} DUR®I| Wh2 effective SINR<
A3}, R =2km AT 1)° effective SINRS]
DFE ¥|xglcl =3k ZF 715 W43} ZF-2DOSIC
A& WS AR88h= 7d-7ll, TDoA ¢} DUR®] b
uncoded BER Al5-& v|w3l} mojAld o4& 256
7qe] HREIN =256)9F 32 AEe] Het
(G=32)%& Zhe Alams ARSsislon, 33 AES
Zb= CIR®| PDP= A5 ®alg ARSIt

T3 6 7152 FFT 1% A% 9121 A4 719
(Conventional)#} A 71" (Proposed)< AH8-3=
7390l TDoA 2} DUR®| u}-2 effective SINR-S K.
T} 3714 desired A=A AMSE FubEal 5

Q

o r

502

30 o

*
4
4
4
L
4
+
®
®
®
®
&
®

BF DURSD,-10dB DUR=0dE

Effective mean SINR

. Cﬂnvantinnal(l(u=32j
—— Prupussd(Ku:SQJ
—— Conventionai(i=128) ||
—k— Prupussd(lr(u:1 28)

il L L L L ! ! T I I
-0 <18 -1b -4 12 -10 -8 -B -4 -2 u]

2l 6. Effective SINR

K, = 329} 128°]v, undesired A2l A& -k
I} = N-Kjor}, oo s OFDMA 43k
Alz®oflA= 0dBY DUR-S ZHA|RE, WMNeilA
undesired A1&-2] =41 A#o] desired A1E-2] A1
Hrr}h =& 5 glrh wlebs, DURS 0dB(AAD)<}
-10dB(HADE az=sisdch

Akl FFT 1%=5-0] A} 912] 24 718 AR
3= 7ol effective SINRS] H-¥3+= 0dB<} -10dB
o] DUR 3gellx] Edsbe, Ko wZ effective
SINR®| Zlo|7} Z4] o2 A& #ls 4= glr). gk
0, =-20¢1 7ol effective SINRS| 1A 6 =09l
73%-9} v]w3}e] given SNRo| 20dB<} 30dBS] 73-%-
o] 242} 0.5dB2} 3dB ®r} =2k} e} 71E9] FFT
A& A2F 913 AR 7S ARShe ASele
DUR} K, o] w}2}A] effective SINRe] ZA] tf& A
< Fl& 4= glrk -10dBY] DURS Zh+= 79l 32
70e] K, ol ti3}eq effective SINR-> given SNRol| 3
Aol o <-100]l4 2k 7dBo]=, 128702] K, of i3}
o] effective SINR<- given SNR¢] 20dB<} 30dB!
o], & <-100]4] <} 13dB<} 14dBe]t}. =3}, 0dB2]
DURS Zr= 79 32709] Kool thsle] effective
SINR-- given SINR©| 20dB%} 30dBY =), & <-10
oA <F 15dB2} 17dBo|tt. =3k 128719] K, o o5}
o] effective SINR- given SINR®| 20dB<} 30dBY
uf, 6 <-100|x] <F 18dB2} 23dBo|t}. wabA] Alok=
FT %52 A=t 913 A 712 7129 714+
Hlazsle] WMNeA] E3H4 02 NFPE 553 5 3l
S & 4 9dnk

2l 72 7122 FFT =% A=t 91 A3 714

01-}

2

5]
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1 . 3 T
Corrvertional(d=1km)
0.9+ —&— Proposed(d=1km)

"""" Convertional(d=3km)
---% - - Propozed(d=3km)

06

SINR [dB]

2| 7. SINRS] CDF

I A e ARSSRs Afel del wE
effective SINRS] CDFE XMoot} of7)4 K,=320]

v, undesired 480l A% Hulgsl =
ot} d=Um ¢l 7ol 712&2] 7% given SNR ol
A gle]l °F 10% °]4e] MRelA 5dB °]3}e]
effective  SINRS 7}A|W, d=3km<Ql 7Z35-l=
effective SINR-> =7 ZHA4=l= AS 2l s 4= 9)
o} 22} Aokl 7S AR2EHs Sl given
SNR#} d ol I glo] effective SINRo| 2F

1} 7 shgo] Zle] EAlsA) e A Bl 4
ok webx AlokE 7S WMNellx] B ow
=3 QPYA]] effective SINRS & 5= S-S &

A~
3

7] 82 7]&2] FFT =% Al 913 A4 714
3 AgkEl 7S AM83H= 7S TDoAS} DUR ¥
Eb/NO9l| W= 16QAMS] uncoded BER-S HojZEc),

NKo]

Anatic
ZF, Conventional(s,=-2)

IF, Prnpﬂsed(ﬁf-z)
ZF-2IC, Cunvemiunall’é‘:i)
ZF-5IC, Proposed(f, =-2)

uncoded BER

ZF, Convertional(s,=-20)
IF, Proposed(éﬁ-zm
FF-SIC, Cnnveminnﬂl(ﬁ|=-20)
IF-5IC, Proposed(5|=-203

1] 5 1a 15 20 25 i}
EbiMy

v A AP

2! 8. WMNell4] 41% 71ZA] uncoded BER

o714 K, =320]w, & & 29} 200t} =3k, 7]E
2] 714 desired 415 We] ZHe] WAEEA] oF
7] Wl ZE-2DOSIC 7% 7|WellA] F 16l Foi%l
714 aE L= TS, Hao=0ur).0] :Lagz-ﬂra A
ol=l FFT 9%-% Az} 9]x| 7] 7|¥< DURY| &
Al §le] 548k BER %55 ZA 25 & 4 otk
wyh 6 =2 gl A9 AjHE 7| 71 7]
we 7ZF #ZE 713 ZF-2DOSIC 7|®o] =3l
BER A5-& Z=ch e} 7129 712 0dB(AAD)
2} -10dB(HAD Q] DURe tisiA 242t <F 20dB2}
8dB2| Eb/NOel|4] &2} U]'"r‘7}‘ Al o]e} we]
AKE 7192 &4 vhErt glow, o] #4]l A5t
nlawstel oF 1dB mRke] Al gk hAighth
6 =-2091 Aol 7129 ¥ ZF A= 7MY
ZF-2DOSIC 7]%e] 5% BER A5 ZX=k A
okl 7|¥ellxE ZF-2DOSIC 7Z] 2x10-32] BER

IH ZF 7% Hr} oF 5dB2| A% o]5o] WHAgich
gk 7]132] 7|%-2 DUR®| 0dB2} -10dBS] 74-$-o]]
F7} oF 10dB2} 0dB2] Eb/NOol|A] 2.2} ob2 g14fo]
A}, o]e} 3lo] 71%91 713& OSIC 71" A}
Sz 735l A AE AeA =2 e
Ql3te] 22} At ‘E'““S}U:l o|2 I3l HE
Aol tho|H A o5& dA| Ftch et A
obEl 719 Ay (k)#04] 73-9-0)| desired A% ol 7+
/Ho] ub\ﬂz‘f s M;(]tﬂ—’ }_7] 745~ _TL]-Z“]O]]/H l_!:—_CL
effective SINRS- 3 Es}o], o]F SIC A olx] 5
gk tho|HAE o]5& A& 4 Qrk

1-n

_l\'

ft oo nﬂi

=2

—

VIL

X

B =Foii WMNeA A 71538 TDoA S}t
DUR®| EAA 45 E3ted, MR2| 9]¢} A%
o] 1519Jr ISI 2 ILIel| 2]3k NFpe] 3] Alzhe 4=
. 3L FFT 9=% A)2F ¢ z]oﬂ u}
TE_. Z} B .L} $1%]9] effective SINRS =3},
ol& HF Fo s A2 o x|l A7kl &gk 7& g <3
e FE3l] $I8t ZF pukes) $1A]el ##9] FFT
A A1z 912 A 7S Akl Ak 7]
HL WMNE| effective SINRS A A7, =
ol A& oA ZFF} ZF-2DOSIC #HZ 7|%S A48l
BER %55 #Hagkomyn Aljkel 7He] A8 =
713} v1AdE AHAE 7ol 2 s gl
gl 712 7147} 22| undesired 41&9] 41 A
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o] desired AlZ 2] A1 AHE W} 2 790l = v]A1E

A A5} S Yol S8 Tl

o
HAJE o] 5E & ¢ S E-lskslch
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