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ABSTRACT

We consider an OFDM based multiple AF relaying systems. Since the channel between first hop (source
station-relay station) and second hop (relay station -destination station) varies independently, the subcarrier in the
first hop can be paired to another subcarrier in the second hop for the increase of the system capacity. The
conventional pairing which uses the brute force searching requires large complexity while giving optimal pairing
for maximum system capacity. In this paper, we present sub-optimal subcarrier pairing scheme with low
complexity. Every RS firstly pairs the subcarrier with the highest channel gain in the first hop to the subcarrier
with highest channel gain in the second hop. The pair with the highest SNR among all the pairs is determined
as final selected pair and the corresponding subcarriers are not selected at other RSs in the next paring iteration.
This process is repeated until all the subcarriers are paired. Simulation results show the proposed pairing scheme

achieves near optimal performance with low complexity.

¥ o] =2 2008U% (S HET | Y AYeE ImHsiATe] A Y-S vho} 3%k <1519 (No.R01-2008-000-10687-0)
* At A7) HAF F8FKyoungmil2 @yonsei.ac.kr)
=FHS 1 KICS2008-09-412, F-YAl 12008 99 229, HEE=FH4YAF: 2008 119 20

12

www.dbpia.co.kr



=& /OFDM 7|8t T $% § Ae dgo] AxFdAM v BERES 7hAe Fukbst o 7Y

I.M E

ol TAIRlA Heo] A=HE EdFte s A
W] X|(coverage) s R, Al2H &3 S| 2
B2l dast AE o IN whdol Y &
B A 58 78 4 APl o) AzEle
T2 WAl we} dylo] Zglo]ddA] Al AEE
553} ofA] a1 A5 MERt SE3te] ohA] Al
T(destination) 2.2 AFsh= TF ¢ Hg o]
WAl Al A E B slal o] fEske 55
S A (decode and forward, DF) W&o g2 152&
S = R OFDM(orthogonal frequency division
multiplexing)& ko] FHE ofe] 7o) Fulkbuiz
westar, £ WETke] 1HAS H4R §h] 9l
s Faete] s ddehs iR 11 4l
B o9} BEF7Kguard interval)E ©]-83l tF
AR A% AE 7+ S (inter  symbol
interference, IST)oll 7308l T 14 T4 dlolH]
%S 9 2842 VE2 AgHa ok 2 =
oM FART L= a2 Do) Ze|o]io]
OFDM WEXE o|gslH to] 5% F g 2
o7t Jde Al=FE gt

Fakeal #ojy 7 A WAl F(SA= 3
glo] Zejold7kAe] A=)el Ada F WAl F(ZE
glo] ZHoJdoX FAl=7A]e] A=) 2ol A
2 EHZolgE 7PEE o83tk ol2lgh 71 Sl
A A =H RS FUAI717) SAsiA A A FollA
54 FiaE AfgEHe AEE T A Fdre
O Fakgalz [dEsit delo] LHo)do] § /)
QA A A FellA 7P =2 A o557t

€ FRTE F A FoA 7P =2 Ald o]
58 7T BEgE Hogs sk A i gl
A F AR 22 Ad o5 /R Rk EE T
HA] FolA F RAZ &2 Ad oS58 71k Ft
FuZ Ho]HE S 2o HoHS £ uf A
25 S5 AU ¢ dgol AFHAF s
T dylo] Zuolde] 270 oSl A, Do) 2
o|Me] Mel FA|e} #Hojg EA|7F TAl| = o]
of it} Uz % & Mg deo] AlzFlolA Fitk
3} Holy 7oz & e Ve A
o] Held} FHojgS 27] $JEiM 7es BE A
5 FarEFoE diYdS Stk (brute forth
search)”, =R dake] BRT S 7] 943 &
1ES Aoy O ERTE o] Fukiy

ANl A5 oz 27

2 =RdlMe v $F 5 HY delo] ZHo
S 7HAHA g
o] oA ez} Futia} Foj) s Al 5
e F 32 VY-S Avhsith wA, 7F delo] 2|
o]d with 3 HA FollAe Ad o]50] 7P w2
g 7o) Baukglel F oA ol A o]50]
7V =8 g he] Rukbuls go)d gt ojRe
FH wojyolglal gt} 7t Pylo] ¥=E shie] &
B #HogS Al Ha, T HAR 2 3R goly)
9] o]F= =21 SNR(signal to noise ratio)S T-3H}.
TR o7 FolA olFa 4l SNRO] 7 EE
Holge HE Fojgoz Ausitt A wxz 7}
dlo] zElojdnitt HF Hojgjoz AXo] B ¥
WEus o Hojy gAleA uEskA] &) 98l
AAGE 99 39 HFE BE PRSI} #|o]
g 2 w7ix] 3k web 3w 8 3w}
o HZ wole] sy AR, thE dAolA
asopst Fukdurt & A Zox|A "ok A9
A} Agksl= 71HE 7129 brute force 7|HI} &
AR Al2E] S3S IAEA, BEREE Bkl 7Y
Fo] AYHoz FU1ES ERlsch
=R AL ULy 2ok ngME AlaES
2dy sl Mgl s 7189 7y Alkksle 7]
HE AVlsth VAN E Wit AY A9E BoF
i, VAN HAES Pet)h
II. OFDM 7[5t CfE B2 & ME 20|
A|AE

2.1 A|AE mE

a9 1.2 sl S5 AT 28a e
dylo] ~Ho]do 2 TAE OFDM 74t ths &=
T Hg ddlo] Al=ES BoFa ik dlo] &~
Ho]Ae AXA] a1 FAIToA Faxoz 2H

Amplify and Pair Subcarrier

(i)
: Rs1® OFDM
Receiver
(o)) / g
’_._'___,- -
RS 2 é @ ps

www.dbpia.co.kr



521818 =4 4] *09-01 Vol. 34 No. 1

Ao g HFEe Aze glvka 7Pgeck aga g
glo] zelolde] A Hge] Aghe wskA] ¥,
A A Fo] Adat F A Fo Ade Mz 59
Zolghar 713t Bukble) /)RS & oleal &
dlole] /NGFE m olgtar &Rk a2jal BukE
7} miA o)z ALHUA A= AY o=
iy MR aaﬂom FAZoR AEHAA 7
A 0]5S p?), gt sk mHAA Do)z} ki
A FRkESE —’F*lfﬂ W, =2 A gew gk
Ymk = h$77>l<$k+n7(n)k (€))]

714 2= kWA Bekese AeEs AEo)
1, o), & Bako] o291 7RAIok o)tk wkek g

WA Bty i =2 o] T g do)alA

0r e & K

il

ty,  BHEF A7) FFo] Hohal shH, FAIFA 9
NEe et
Z hm l\y‘m kym k +nl\ (2)

m—

= E hm Ll’l’m khgn )k‘rm k

m=

+ E hWL,kuWL,k7L£n,)k +n§.2)

m=1

017]}\'1 ”L = "‘/\]%o]]}\«] kﬂth l?‘]il_]"/é:\“l‘]'ﬂ' ‘l'l‘—
Ba40] 6391 Fh-AIGk FHgoltk A@RRE A28
e FakY ot ok

K
C= 3] logy(1+SNR,) ©)
k=1
3714
M 2 " 2
Zlhm,k‘lu’m,khm,kzk
SNR, = 5 @
Z hg‘)k:/tm.kn%?k 'Hlﬁ? :
m =1
otk

22 O BZ %
g 7Y

A HA FollA kA FHlEayt T Al FollA

= c(k) MR} FRkgaie} Fojglo] B 7Hggith 1

I 97 r(k)HAY Deflo] ZHoldte] kA

NREIE Hddsled olgEda et &

g = 10135 m/ =r(k) el WAy, =0 oJck

9] 713 SelA Ay thest ol ek

2lefo] AlAHoA FHEST)

71 P A Bakgvle] £41 delolth A

14

2H 835 ﬁtﬁi}é‘}ﬂ HallAe Fukgs)l kol o
A ddlo] r(k) 9 Hold e P k) E T
Aol F—Eﬂﬁﬁok gtk & olEfe 26) oA AR=H=
r'=[r(1),r©2),..r (@] &= [e1),¢(2),...c(K)] &
Bl Tl gt
<o )
i W3 ol P
-, { e Pl )
= B e @ + 03
2 e 9x SV 5ol R A(6)2 ofeleh
Zo}
<> )
K h(l), ‘Qh(Z) . 2P
= argmax, c( [14‘ ‘ r((l;))k‘ ‘ 72(K)2L(k) - J
k=1 W el ot + 03
K
= argmax, c(k:1(1+)(r(l.)l.)/l(l.)c(k)))
1714
X, o =10 4 ®)
k) elk) = Do) )

. Metshs Feksut woZ 7|

3.1 2zlo] MEkTE & A2 (No Pairing)

HA s Bl eiA Faksl sojge 51
oo dejo] At 3 A2 ik 5, ok =k
]l Afolth mehd A7) vat 2ol @7]1%4.

=

r'= argmax H(1+X 2 Yetok) (10)
k=1

olst go] FolYS FYskA %S A, 04 Y
dloje] Mg Mo e Axd §F F1E A8
T Ak AlZSED s HiEshr] 913 o] A
ge et Ptk

r(k) =argmax,, (X, ¥, ) fork=1,....K (11)
, 54 FREESE kol thalA A(S)ellA c(k) =
d ), SNR o] Huigts M= el m & r(k)

www.dbpia.co.kr



=& /OFDM 7|8t T 5% & A g o] A&FdA e ERES 7iAe Bukda Holy 7Y

3.2 Bruth force EfAH 7|8

Algl 58 HUE A7l HAY kst o)
o5} ddo] ’}ﬂ‘i‘ig A 7129 =RolAe 7t
5 e HojgdT gyo] dgls FApEFo=E
?J% ‘3P°4 T mier 7129 Flojg R} AFA
2S o S/

j
= w%w i) c(j) B M= wpre] Hola sl
o =, *Léd 8L 20T, Tl T s

Folel o)W FuEsi ozl © 3 WA
Foln9] m% A ks oA FolA o)l
Bukgsisl Hefge] Wi, vlEY F an zoﬂxu

i) Ale] Skgstel slojsle]l S R WAl §
N9l A FETHE F WA FAME )0
o PugstE olP e ST oleld BY2 o
o Az 83 V) g dA SR
aelze e ek

mO

Algorithm 1. Bruth Force Search
Initialization :

ck)=k,
r(k)=argmax,, (1+X, Y, )
fork=1,2,.... K

Searching for pairing :
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flag =0
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Algorithm 2. Proposed

Initialization :
X = Xml ’Ym: )/m,d ,Vm.

m,2 m,2

Xm K )/m WK

)Em: sort | (X)), {(m: sort |, (Y,,), Vm.

Searching for pairing :
for i=1 to K
Z,=X, Y,
m’ =argmax, Z, (1)
k:index(X /(1))
v(k) = index(Y,,,(1))
u(k)
)~(m Remove(X k), Vm.

Y Remoue(Y v(k)), VvV m.

end for
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