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Mom, e agom BEE 4V Aolw T Ao QW AE 44 Fii FolA B4 Ao Az kA
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A2 AL et
G=[G 1y - CG1 Go Gy - Gepl=UH gy - JH jH GH | - JH (g15]

o AP 5P BAS TFFE AL BHOR = HA P,

26g ol§3

ALZel 9ol A, Hol® F Al gl AEE,

olA™T QAM A3 7} A2 o2 180 £33 52 BImE= AS

A
o
lo
ft
ol
ol
rir
ofx
1)
o
i

AT 8
JElW T 719 thE W59k (Filter Bank Multicarrier; FBMC) 21 A|Z=®lo]x]o] 4221 HBH O &
FAE AEE Bpo 0803 RBisl: v

A7) meel gl sl 47 AEPS S wA; 2

A7) ZHE " AxE FI5 FoA SIlst
Modulation; QAM) A3 Z E3+= dAS ¥33}

1] B4 sle) ke AE %, JEE o A5 o A7 Q)
QM Bl Ak AEsH wAAZIE, 7] Hol® she] AEsh waE 37] B e sd AEE,
A7) Bael 2% AR 247 AHGaa, 37 26 B 47] 25 e BAE A5E A7 FelA FHetol

— X 2K
2

47) Azkel gl EgE Aol aan AE7E, Aes 0%E AEs kAR BPEE 4

47) 5 Al SabE AE F Aolm shue] AEs), dAE QN AEe] BaE A F 47 Aolm sjtel
AES FAH AUAE e A5 AAHE AL SHOR s 4 Wy,

4] Zzte] gl diste] Ba WAE 2 A2 UE 96E gt AHYst: wAS EFAE AL 5
™
H

H=[H g --- HHHyH, ... H ]
A1 el s [H (k1) 1429 11,4 (K-1)

she w3
A2 1 ozt
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[0003]
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[0005]

A7) B ol SR AE F, AE I Asel ik Assh FAHE Holw shtel AEE, 47 A
S QM Bl Ak AEsH wAAZIE, 7] Hol® shbe] AEsh waE 37] B e e AEE,
A7) Bl 0§ W 47 WEPSa, 47 GeY ® 4] 85 le) e A5 A FoA FHstol
AEHE AL SHow a4 A

471 Zzbe] agel 23 el QA A&7k, ¢lElx 0F-E dEX K74 S 7H

10
>
fol
fetl
i)
24
i)
=
??
Jiz
>
=
1o
i)
5
it
2
fols
ofN
2
2
1
Q‘L
Id
1o
rZ’ ¢
N
2,
iy
ol
o
=
=
27
}O{l
1o,
i)
24
it
27
}O{l
ofN

A7) Aolw ste] A5t FAd AU AE 2= Aol wAHE AL EFoR &= A FXH.
AT 20

A8l holA, 7] BEHH =,

A7) ZZrel aFel et Ha BAE zte AR tE FEE olgste] FEHEE dAE 2= AL E
Hog e A AH

o] v

7] & & of

2 odw o g w79k vbE wka (Filter Bank Multicarrier) E21 AJ2slo] A QAN A5 9] 441 HH
2 O Ao #E Aoty FAFoz, B wyge Iy W3 7NE g wkEyl 4 Al2goA multi-path
delay channel #AolA QANAEE HAEF ] oA, F2 5SS IS F IdE 884U £ 49 & A
= A3y

I

T+ uEFZY HolHE u&How HEdr] 98] Fuw 34 E&(Orthogonal Frequency Division
Multiplexing; OFDM) X% 7]|&& WA & e AAY &4 7|24 g W3 7 g 8kda 340

(Filter Bank Multicarrier Communication; FBMC) A]l2®le] thal -7} &3] o] Fo]x]ar glt}. FBMCE OFDM
of Hle] AFoer ¥ dld 2 HWAl(out-of-band radiation)7} HAste] HU AFAEY wpAI(spectrum
mask) S WHEA]7]7] 93 W& Byl (guard subcarrier) ¢S OFDM tin] Auidog Y 4 du} F3I,
FBMC+= CP(cyclic prefix) §lo] Al&e] WEZI} 7bssle] 34 @& (spectral efficiency)o] Ti=al F3b

T F7] kel ¥ 54 Adu.

=719 FBMC B4 A|A~®& (1) IFFT o]3% AJxt oA polyphase network (PPN)E #&3}:= 441 HW
A g ow FEd

(2) IFFT o]A 3} FolA frequency spreader 2 overlap/sum TZ& H&3te= £
ot (DX 71 PINS &835t0] Azt FolAe] AT Aibs o] N9 weighted sunE9] o= FAH
FdHE o2 Fdg F 2709 PPN BHES AIHAE S8 8T oM offset-QAM (0QAM)S & gtch. oo,
Ao Al A1 & FEHo] FIHDZ | FAGgME AZE Fo A F37|E AFESY. (2)W 7]&2 IFFT
Aol F3}4= FollA oversampling 2 prototype ZEe] 9Jd HEH, KM dol9] IFFTE 433 § adder<}t
REE o]&d FH AEE Fdgnr. o, FAGAA Fig FoAe dEPo] FYPHBR FAGgAE

34~ % one-tap 537|E G},

Z 2= 0QAMS AFE-3hi= FBNMC Al=®le] SAIES 5317 98] (3) even sub-carrier®} odd sub-carrier®
wEste] 242t dHE S Fdsty, 24 dHPe AuAgds FATOEA QA ASE HAEFIES Sk FBMC-QAM
Z1s0] JNEE Y. FBMC-QAM 71<=o W=, F: 9 prototype filterE AlZF FolA interleavingdlil, even
sub-carrier ZE 9} odd sub-carrier filterd HuAdS R3O Z A intrinsic interference $1°] QAM A&
£ AFES & drk. o, FADAA = FHGF 5 one-tap TEVIE AFEF RN ANEE HA%T

A 4

Lo

N E oo oy

d=d T FBUC B4 AlAaEE (1), (2) 7 279 4% A4 doly e A ™ol T3] w2l QM
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AFEEFA] Balar 0QAM A5 AgsloF st} Az og | Z# o FBMC £ A 2~ElL QAN 7)yke] 7)<
7] ¥ 3 multiple-input and multiple-output (MIMO)®}e] ZAgto] fo]3}x Lalth= w@do] Qitt.

L3k (3) 7]&ol wWE FBMC-QAM Fx+ dH 9| HuAd FrE 93] At 49 THE interleaving 7] ©l
ol Zfe] OFDM AR THE d3lE spectrum Al s z2tE 3HA|H o] &A%},

ol thakel FAH o= MEakA thewt 2,

_I_4

A ZAE

A4

el E550]a, X 2% F 9 FBUC -S4l AlZ=glof Al 9]
2 e 2ot

,_A
o flo
1 o N
&

o] FBMC &A1 Al2=Hlof| A o] %
FA] ol A K=4Y w] X359 58S

[0 afu

< A A, AE A5 d) (3] FBMC AEY 7 dth.)2 & 20 =A1E vk} o] Mo @Al Au
Z WZ(0ffset Quadrature Amplitude Modulation; OQAM) A& d(m)E TFAETE. 0QAM A Z&= S/P(Serial-
to-Parallel) WZ7](110)e] <fa] W3Ea, W3E  Z}zke] QA s di(mD=  EAH7] (Frequency
spreader)(120)ell &Jaf, = 20] Z=AJE npe} o] FIpg Folx ket 7] (120)8 ZEEES] EYH
(prototype filter)& o]&ate] Z47+e] 0QAM Aol 2K-171¢] F3 & HH ATE FFo=24, A 0QAM Al
35 AA FI5 didgde] e As2 Az, ol Fu4 St HEE e o MEFolE) s,

Hy

K & = 39 HFol =AJE npel o], Fuk FolA 0QAM Al E Ale il
39] §-5o ZAE nie} o] L2 EE]] HHE FA3te T3¢ F 2H AFEF convolution 2HE 33

-H

ey ¥ A3 e IFgo] HE7|(inverse fast fourier transform; IFFT)(130)el &&te] oF o] W3l w3
S AR, mpAeo g2 IFFT(130) %9 A& P/S(Parallel-to-Serial) @ Overlap/sum E=(140)0] 93k =
A BHE AA ST, olu], 449 ZHY @ AsE QHE Zdzte B AYgolE Fa AT,

Zeo] FBMC Al&BlollA Fi<¢ 5 dHES FPdsted, gat AAolA A3 QAN s 3 G4 438 FF

AlACE 317] wiioll, AE 2F HEE FA Ho AE Hdo] Erbsd k. ol& WA A3 Fie] FBMC
Al2~¥]& in-phase (real) AJ¥3} quadrature-phase (imaginary) A¥S A7H-F34 2o nxlsle] wf=]s}
= 0QAMS AME-3H).

T3 FH FBNC Al="lolA =34 & ZEYS Fdsial™, [FFT(130)9] =717} OFDM tiv] 2 EElq] ZH
overlapping factorQl KuiRkg Z7lallof al7] wfZel, AA Al~®le] 53 %=7 S7tebAl "ok, old s &A1
T2l AAAME FLeA dERYT] wEel, A x| A 9] FFT 2715 K] wipRtsE 71 ok 3far, o
we} G4l FA e HREE FUkskAl "

=2 rlr 1o, }"r(

ki

= Fe9 FBIC B4 A9eAe 4 ZAE el BE sl

T 45 FHFed, 4 A3 x(n)e S/P WY (2100 o& WE Aszz Agkya,
fourier transform; FFT)(220)& E3l Fglo W3l FAHS AXY. gSoz, AI= F3
equalizer)(230)E& &3l S3t=a, F34 Feib7](Frequency de-spreader)(240)& &3
of HdHEY. olfd Fug F FAEHE HAoA ded vk o] QA ASE AL

&
interference® AA 4 e A7 A,

Fglo] 37| (fast
+ 53}7] (Frequency
T & dEHYE
t‘sEl—

739, Intrinsic

1)

oo 2,

wAE A $18te], FHZolE FBMC-QAM 7o) /= Sdth. o]stelAl=, FBMC-QAM 7<) djsl] A

e

s
i3

ol o>'

E 5% FBIC-QAN B4 AzsgelMe] $4 FAE vehd 25 wol,

= 55 =Sk, FBUC-QAM &4l AlZ=glellM o] S41 G2 (300)= == 7Hel S/P W7] (311, 312)¢F = /i
IFFT(321, 322)& TFsto] FAHAT. 55 7l S/P ¥Me7](311, 312)9F B4 71¢] IFFT(321, 322)% QAM 41
Tol g AHY S #efd o

FBMC-QAM E21 X 2~Elo| A ¢] $al AX](300), & 6°] TAE vtel Zo], MHe QA A2 Al 183 A2 1
Fow Ur §H, 74 2F S dx2 s, ojul, £4 FX(300)= MY QAM A5 E A4 g

_7_
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& 2t A5 T4 JQYAE 2 4% T OFoR UEs 4 k. S, FBMC-QAM B4l Al2Elo A o] &l
A2 (300)= P/S ¥3H7])(330) % overlap/sum E3(340)S 3] A7 o)A 2K/ £ w99 weighted sum
AAS FEgtt. F4 FA = E 694 Al 2F 2 A2 2Fdd Uik IFFT &8 55, d& 9] even 4139}
odd 21& e digk IFFT &8 E5& THst A&

L7 B oddgd w2 FAl AXe FAAS UER E5Eolt

T 78 FZSHH, FBMC-QAM S0 Al2=®lo Ao =4l FX](400) = SAFE &3l 4 258 5%, 41
Az =

ES
S/P W$7](410), weighted sum E3(420) % FFT ¥W37](430)2 AR 3, one-tap =3}H7]
(equalizer)(440)& &3 34 FHAA] one-tap 53 HHES AXTh. o]F, 21 A%+ P/S WE7](450) &
AA HF 22 H4H.

ot =, 28 7|0 WE FBMC 41 A A" A intrinsic interference® <13 FAHS d3sic),

= AWshy] 9 Erlelg. MR, & 8& T

= 82 FHie] FBUC Al=dlold T3 dEa we 3 g =w
H 4 , BEYE Asse] T T A Ao mel

FBMC AlZ=glell M Sdefe] A&
AR, 54 AR Ao He F

AzEol FHI AH AB AL (I HD)
3 2%% uj EOEH& FBMC A YolA Sl 93 A4 dig 2% 3+ 1H4(510)0] Ay gh,
Hol A AMB el Bt dAF
FBMC A=< Q1A uie AE=2RHe| 1H41(520)7 54

P

7=, FYE FBMC AE U oF g9 A5 7F 1+ (510)0] 7P A3, thS-o 2 thE FBMC
A F2RE 9 74 (530)0] =T},

olzdor A&d BE S AASa, FEY AWAS FASHAA FA AzE, Fa4 FolAe oyXA
confinement &} T3 &S AW & e dHE EAFA Zevh. wehA, A7 doidez arsr &
A% FBUC A& W 9% e AF 7+ 2H44(510)3 U FBMC A& 59 Y Az 2HE 7H44(530)S
23k = e HEY 7R Aol adY,

AT

% 9%¥ Z FBMC-0QAM Al&=Eloll A AE Fjglo] 1+ £ AFe wE S o
2, & 9= Z9 FBMC-0QAM A =®lo|A K=3 ¥ u] frequency spreader® 3] AEE $Alg gloja] 7HdS
e

T 95 Fz3shd, IFFT o)Al Zhzhe] 00AM A&+ 2K-1 7] F34%F ZE A4 F3lAv e o=z
Ak(spread) (BEH, o AMEH )", F34 E2F(Frequency spread) oA AgsAl $1x3 2 A=
e 3949,

2E BEYE A5E 9151 Real domaindl WEW AHET A%, AR VeY B A5 gkl Hie] WA
A2, comlex OIS A 2 AN AT AEF AU &+ 9. AR COU AP
NE BAS 98 A5 AEsh S5 NS Belstel At 0 D52 AHEA.

FBIC-00ANS] MY $4& 50w tehie gl 2k,

r A

H=\H, o, H, i, Hz]

WA, A4 Y~ B F)g]ol(even sub-carrier)e] THE

G=[G, Gy Gy Gy G,
2 A B 7)o (odd sub-carrier)d ZHE 2 Agojsitt, oA ZE A
2 58 @ A3E AYs YA FEHY 9 ASES, & 9o TAFE uHle} Zo] FHEol AEHEY. webA,

o
&4 Qg

NM

_8_
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even  sub-carrier A9} odd  sub-carrier coll s, =R o] %9 THE Az =
LAH +CG, AH,+CG,]

2= xddn.
ATl A ) ] (mat ched) JHH S 33k 9] ANsE even sub-carrierel sl

H =[A|H\|*+CGH, AIH,|"+CG\H]
G

:[ 2|2+AH1G: C|G1|2+AH2GT]

A A F ol9le] Azolmz 7HAe dE),

oo Are BARS Ay ¢ Zioi, odd sub-carrier ¢} even sub-carrier® TEH ® A7}
Z3 =] intrinsic interference’} WA= 937, complex domain® TE]S ALgE o ZM FBMCE QAM
Azl g 5 den, 7= OFDM B FBMC- QAM A]M*' Heh e AAEY s 2 i 3 AAE A
Eakia=

2 ool wE A 9HS dEwWa 7N v WER(Filter Bank Multicarrier; FBMC) B4l A]2=Eloj A Q]
S o R ) B aFoR F3E AV Aol F Y QM A& ZA4s Fakg FolA Ha e s
SN ZIE @A, A7 55 1Y gatE A F, A3 QA Al EtE gl FHEE Jox sk

% WA 7= GAl, A X“’L-— OPUrJ 257t Jlj}g A7) B

ATE AT FellA T35k 2

gk, B owee wE FA e, FEWa 79 v 99k (Filter Bank Multicarrier; FBNMC) E41 Al2=H
oMol 2l o, FAE ASE B aAFoR RS A, V] B4 1Fdd diste] 747 dE
S Fdsks 9 9 A7) 2H" " A3E TS5 FllA stete] Hojk sl ol Hu IE Wz
(Quadrature Amplitude Modulation; QAM) 4155 2dste= ©AlE E9stE, 7] F4lH MEe, 559 1F
or EIE Aok F e QM ANEE AAS Fug FoM HE Y Asw SibAaL, 4] 55 719
Sibe AT F, A QA Ase] gitE Asel FHEE Aol sl A E, A7) AT QM A3 e o
A Azel A7), A7) AHolm shube] Az wAtd A7) Ha Jie] #itd Ase, V] 5o OF
M 747 dEgetal, 4] ZEE " A7 55 e it A E ARE FellA FHE dAdHE S 5
oz 3}

wgh, & i mE F41 FX=, EWa 79k o vk (Filter Bank Multicarrier; FBMC) &4l Al~8

oMol F4l AAR, B aFoR FEE AV Aor F 7H4 QAN A& A7t Foh¢ FollA & 79

A2 A 7Ia, 7] B Y gk AE F, A QA Ao FikE Mgl FHIE Hox Fue

ANEE, A7) 3T QAN A5 9] ke A5 et WA 7|aL, T X*‘HE O}UrJ ANE7F WAE A7) B TR
X T )

w3, B oduo] wE Al A=, eI 7|6k v vkEuk(Filter Bank Multicarrier; FBMC) B41 A]2~H]
Mol A FAm, ATE FAlskE SAF, A7) FAlE AsE Hee OFor et 4z dEH"s &
o= EPEH, 47l 2EY @ AdE Fa5 FolA Sdete] Holx shue] F e AHu % Wz
(Quadrature Amplitude Modulation; QAM) AZ& Hsl= S3hi-& ey, 7] FAd Ao, 559 2
FoE £dE Aok F e QUM AEE Ae Tk FolA H Jje] Az SibAzlaL, Al 55 719
e Am T, AT QM Ame) FakE Azl SHE = Aok st AEE, V] AT QA AEe] 8
A AZel A7), A7) Aok shube] Az wAtE A7) H4 Jhe] Sitd AsE, V] 50 IF
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