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(57) Abstract: The present invention relates to a 5th genera-
AA tion (5G) or pre-5G communication system for supporting a
A data transmission rate higher than that of a 4th generation
(4G) communication system such as long term evolution
(LTE). The present invention relates to the transmission of a
filter bank multi-carrier (FBMC) symbol in a wireless com-
601 munication system, and a method for operating a transmis-
sion terminal comprises the steps of: transmitting a first
FBMC symbol generated by applying filters to subcarriers
according to a first pattern; and transmitting a second FBMC
symbol generated by applying the filters to the subcarriers
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A 120 24742 A A ]?-—7\1 AR A o) A,

W (network) & XA 4= T} ARE-A} %] = @' (terminal), ©]-5 =7 (mobile station),
AL-8-Z} 28] (user equipment) 5 02 XA = 4= a1 v AX] = 7] X] ) (base
station), == =B(nodeB), e x-==B(evolved nodeB) & 2. & A A= =t} o & &
A 110 R Al 1208 B ddso) A, is, b R V1A= 5 Qe
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LA gk o) st ARG E = LR L] o] B ol Ao kst o] ]S ol v
A A st 9 E /] H| st o] = sl goj ) AL E 9o, Hei=, Sl of
2 AT EoY Agto = Jad 4 QT
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N ZE, 2 ZH, S 7], | A (mixer), 22 8| ©] H (oscillator), DAC(Digital to
Analog Convertor), ADC(Analog to Digital Convertor) 5 & 3233 4 3} E}

g FA 210+ U RE AN ES 238 7 ) vol7), S415 210+
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A Eo] thate] A1 E41 ZE] 550-100 o) 3 v & & E] (matched filter)Q! A1
=21 ZE] 560-1 D A2 A1 HE] 550-200 th3k v A HEQ A2 =41 ZE
560-25 XL §H3t EH*A MEYE IHEES AMEST o]of wte), ZF FrlE gt
A gk B g iE BT 98k 354 A (complex symbol)©] v 4
ATk °] = A4, *13 ek HERkEatEol ALR = BEHE, o & 59, Al
421 AE 550-1 2 A2 £ g 550-23= WA A 7H4 (intrinsic interference)S
A A A8l g A nlAd (orthogonality)= 7FA of $to}, v+, 2711 9] ZE (<.
A1 EE] 551 2 A2 FE] 552)0] AHE-¥ = A5, k] HE = & 57(0dd)
Qe o] HubE b E o, vp #] shto] FE = # = (even) 91 E 2= 9]
HuldalSo) 285 5= 9lt)

%500 Al Hpef o], B AN S THA = v BHEE

o] &3to 2, FukdatE 1 1 glo] ma A<l HolE o] 7hs st
TAARoR, Ag AR 35 4] e Yl g S A
QAM(quadrature amplitude modulation) A '#)o| Z} Fut &35 F8f 412 5

et 2y, te] HEHE, o 2 50,2719 E Eo] JuA S A RS
AAEHA, o] = &} HE o] 314 3] S (frequency confinement) 54 4] 8} 7}
WA = 9l o] A9, 3 = 9l (domain)ol] A €] Alo] = 2 H (sidelobe)
A7) 7} S 7FskaL, F-1ks-3} 71 BER(bit error rate) /d 5 2Fo] & oF 7] & 4= )
upehA], 2y & 54 Rk a4 A A o' dotgk A sl
AR S 5 Q1% ot ek gtalr] A gk vhFe A A ol &= A gt
TA Ao, & o st AA] 5ol W, FAE 110 R 201 120>
tao] HEES ALEelY, 14 o2 i vE] ol 27 whef
FubsatsE 2 dHEY U§ AAE AA S oA dal, A 110 R A
1202 th=2] 59 FutEaEo o gk vj|sd 3l (pattern) B v
T3 (rule)S HA S 5= v} olat A8 o] A& As), B 59 vl d ==
g o2& WA s = A2 = H Q1 2 W (filter interleaving) o] & A € 4=

F

_llm

[e]
hy
(e

ok

o
g
02 12

(]

kr
>,
ot
O
kr
(@)
flo ©
oy
e M
L
S
lo
Olﬂ [
L)
ok
i
o
2
>,
=
O

el whet 2830w A AN FAF T de), SAw
] A

HutEalEo] tidte] A1 sl o g njdE FEHES E YAH AHS
F213) o] 7] A, A H & FBMC A S o1 gtt}, o & S0, A1d 1102 A1
g 2 A2 = X351 tho] eSS ARSI o)u), A 1102 A1
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[73]

[74]

[75]

[76]
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o it obx
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> 2 4z
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>

o
L -
o £

Zeas gl e g2 dEs
U5 AR EF(time slotoll A, S 1102 D] 59 v 9§l &
A7 gkt ofell whet, 601 Al ol A FA41 H = A B 603 A ol A

e = A2 v

‘

> o (X

oo 2 ooy
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e o i
= S
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< >
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o 8
= T
r?a :
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é x 1
y M
oo L oo
{y 1 ok
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o
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s olo
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X
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2
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i)
i
é
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iz
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2
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i)
il

spoll vl g = AH S A2 AE &

= A1 BEHE o] g-38fo] HEH
A7 8kaL, FBMC A& S48 5= 3t
of b2 741 Sl Al =B o)A aleke] 5

o 20 of (BN ob 2 ooh fr 8
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N

nE ™
i 45
b e
4z ok
o &
o =
g =
S o
o 1
T o> ofy
o nk

bt
~J
rlo
ric
T
o)
o
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kr
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EE)
it Y
o TR
oo = oo
o FE j)’
o g |
2 jo A >
ez
2 =B
T =8B
lo o ol
oS B
= w
(i 2 o
i) X o
i
Ly SR
o T oh o
ol =
e I
o =2
oX, =
i S
jutad i
o
o
2

3%
o
N
=
T
K3
=
AL
=
1
it}
e
n)
i

T o

I VR A )

HE 58 AFEat) o)u), =21 1202 A1 EukEylol] A1 DE =
Hubgulol] A2 DE & 28302 M, A1 kgl vjd g AW S A1
L& o] &ste] dE 5oL, A2 Fukgatel w2 AH S A2 DE &
o]-gslo] e H 3 4= Q.

o]of, S A1 e 1202 703 Al ol A H-HEEul Sof Ul HE S8 A2 el e}
Agslo gz AAAE AES fAg, thA] e, Al 1202 FRES TS
sle] A2 g oz mdd HeES S8 A o2 Ad g 08, o]
upe, & 700 A ER] ol gl o, A2 s e el whef vl d ¥ L E
o] gste] AHE A& = Aot =, & AlRE &3 A, AT 120>
e &9 v d S A2 s o2 A A sk, ool upel, 701 Aol A F41 = =
AP 703G Al ) A F A E = Ao A, A o] b st o] Bk atol] ti s A -8-¥
e = A2 g2 2009 AEE 7 28 Rt a 5o thste] A2 e
e 5] 48 AY, B, g kg ate diste] M2 thE dEEo] 484
T At d & B, A 1202 A1 HkS ol A2 HE &, A2 kS }o
A1 L& A& omH, Al FREE g NS A2 DE S o] 8359

T
=0

=
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it}
>
T
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[77]

[78]

[79]

[80]

[81]

2B 3] 3(filter set) 7]
2t Abs "HE Q% (hybrid automatic repeat
request, ©] 3} 'HARQ) Al| A & (retransmission), B & 1 2| 7|Hk] Al 33 55
I+ 5 (space-time block code, ©]3} 'STBC"), 2§ Qe g]Wl 7|qto] vk
7] % (repetition transmission)-& A| A] $+C}, L, E dbd 2 ZF A A] of o] w2
Al 2~Ell 98-8 918k 3] =) A] 71 ¥ (feedback signaling)s €7 A4 gt}
APzl A 2 el AA] o B8 o] 1 g3 S A ARl A AAjE 5= gl

)

58S B o] A oo mE FA Tl Al 2"l A 7] A = B ddg
CAIE 1 88 FarEhd, 71X 5 810 2 v 8200] F41S G 3}, o] 714,

]
71 A= 8102 &= 19 %ND} 110 T3 A1 1200 2, Wik 8202 & 19] Al
120 S£3= A 11022 5218 5 o). oo, 7] %] = 810 2 v 820> L E
Adejg| ol daghAlo] JHE ALstr] Ak Alo] 2158 F4 D AT 5
ATt ol 7h 71 A 5 810 T 820-> EHE 1E g ol & A E HolH
ANEE& FA R FAE 5 Uk AVIA, HolH A S= FBMC A o] JHj &

O

o o] theFgk A A ]gg-‘ﬂé Aok shvtel I Hgto]l old 5 Tt
Aol shvte] ] e opeFet A Ao A3t es thds S ES
st AAlE 7 vk o & &0, 2 114 (orthogonality), A 1 EH4iH(delay
spread), aL<¢ 3] ©] W (fast fading) 1619] theFd SA 50 add = gl o,
ol AT E] (diversity) o] 5= @71 98l A 54 S 7HA = v 2H
sl AHE 7 vk v e 55 A4 E 7 HE 82 7]+ (default)
g ML A

s SA4s nae 2y JEo] A HE = A9, 71 A5 810 E i 820>
AA A Aol Age e Hge A oF gk O]E A, el HEH
A A Alol o] W3k vl -5 H(transmultiplexer response), <, - &

Al d (effective channel) = H ALE 7t Al e 2 (4] SIR(signal to interference
ratio))< 7| RF S & 7] ]% 2 82000 M AR Y JFE e
ATt ojwf, AElE g %L% 7121 810 2w 820 {F ¥R g Ao
Alzrd " o] @ -F ) o)l & g o A, AEiE Ay HFE )= Ao
A B=DE A3 A A Afilter set indicator, FST)'&F #] 2 ¥ t}.

AA Aol A& Y JF, AL ARE THT T U
FAG T o] = AA o o] A = AEE 4=l ARk, FAIH ] A9
%213} H (quantized) H BHE 7|Hto 2 A H3S ﬁ‘i—”ﬁ}ﬂ w7l Al el A

ds o

A Y-S Aesta, A A3E 55 Wiz Aol

F

jie!
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[82]

[83]

[84]

[85]

[86]

[87]

whe} A, 8 8FH A (downlink, DL) ¥ 3% H (uplink, UL) YA 252 49,
Ao g2 FArskE AA (e 71 A 5 810, W 82007k A d 4 ARE

Ao A gae A9 F, Ael 47 AN A S 820

71 A= 810) 0.7 4218 = A o] upegkzl s}, wmEk AukA 2l Afy
A H (channel state information, CSD) 2| 3| =3} Ta] g {32 S22
A A HEEA] 5 e 31 Qlojof Bl Abake] o 1 5}k ©.
o) 3} §ALa e, 4 e vpel o] AElE e Qo) ol g RE
W3sLE Aap= o)sF 19 W o] % 107 o)

b

5 0% 2w e] AA oo] mHE A EA A2 wlo) A HEl s del P
7191 B QA 2 G EAE A RS A E 5

_4
A}

A 810 D v 8209 H 2 ubH S
= 9~ zlﬂo} 901D}74] W, G 820> A 4 = 4

AE-e AdA s, thA] 2,
DJUEP 8202 A gioﬂ 1530}04 %Ei A3HS AA S &, w820 E VA 7
810> v 2] Hojd th4o] HE HFTES T3t o, & 8202 T4l
Al Argst Hojin st FE JFS A4t Al 242 98, v 820
7] 2%, 3 2] Y E(preamble), 7] = 4 Z (reference signal, RS), 3} B (pilot) & &
o] g3 = 9lt}.

903 Al ol A, @k 8202 7] A 81008 HE
i 820> M 2 JFE& AXE= ARE .
AenE dE] gt BdE QE A(index)E E33F 5 9lt). o] o)) whel, 7] X w
8105 wht 82001 ol &) MeEly e H3e& 2EE 4= 9l

905t Al el A, 7] A= 8102 A1l L] g A A A}el] uf
A& AF&ste] HolH 25 & A gkch of 7
A 3o 71E A v d-g v gt} =, 7] A 5 810
8 A8 ¥ =y YIS o] gah, e e 7] )
E01, 714 = 8102 Frksabd dolH AHES FH {3 o] &35t
HE 33, IFFT 914E 53 2 A A4S 3o 24, dolH A&

/\g A] 6]— z,: 9}1\

907¢HA o A, 71 A= 810+ T 820 o) E A E FAIT ol AlE =
o] & sh}e] FBMC A& ¥ gkt th4=2] FBMC A o] S48 &= 45,
FBMC A& 247 Q17 FBMC A 3} A7 Fol| A T3 4 o2 F41% T
909t Al ol A, vt 820-2 HE] 3 A Al Aol o &l szl EE ] glel upek
Ho)E & AE3) =, v 8202 HlolE A5 MEES FBMCAE @92
FZ31A, FFT 94 2 ZHH 8 53, tlolH AHES 5943 4= ). o],
T 820-= HE] H g A A Aol of &l A ¥ =, vhA] HEl] 901k Aol A A el gk
Iy 3t 285 += e =0 tig v HH &3 o] -&8to] HHH 2
TPt o & 5o, BH Yol £ ¥ = FHE AFE ZL WA

>
N
r
rO
Al
)
5N oF
N,
oot T
lo
o
ofl

1 o
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[88]

[89]

[90]

[91]

[92]

[93]

[94]

% Z¥|(conjugate) TA A = T},
g of AA] ofof] WE - FAl Al A Ee A A E A S g
AQejg el & Jede A 5218 Ag A5 B8 & 10+
712 = 810 2 vk 8209] F2 WH & oAl gt)
%108 Farshd, 1001 Al A, 714 = 810> A 4 + A
(criterion)®]] whe} & A A Dol A7+t e Y& AA g} thA] Eaf,
o 8102 A E G R 71 Zx8to] HE H
820 Mg A oj¥l v HE HAdE=
Al ARG Ao shtel FEH Y3

e e
= =
a7 8102 AREY 2 Z(sounding signal), 7]5= 21 &, 38 52 o] 83

1003%741 of| A, 712 = 8102 &' 820= T E {3 XA AE F218T), =,
714 = 8102 A8 El FH s Aot ARE FAIg 2y Y

AN A= AeiE HE Y3l gy Qe A5 £ 4= 9l o] 4
8205 7] A= 8100 o8] Aeld HE] HehS A Es 5= )
1005D¥74] o A, Tt 820-2 =21 HE R 3F A A Aol whet 7] QTE] 2

S AHgste] HiolEl AlE & A ko) o 714, 7] 1E W 3 el S

15ho] 71 B e wjd g ou|ett}, = v 8202 HE HE A A Aol
HE = Ay J3& o] &sh, e 13 7] Md & o] §gttt 4
-

fij

g -
2
o0
[\
o
10
T
i
T,
o]-)
Koy
W
=
o
i)
jatal
e
tlo i
o
i)
i)
N,
o
o
o
o
O]
ok
2

g 2 Qlt. ol ), v 82000 Sl %ﬂr‘i%ﬁm 7H$011 w2k, DJUEP 820

FRkg ks e dH Y& A 5 A
1007 A o] A, @2 820-2 7] A7 8100 & 3t
A5 3= Aol shibe] FBMC A& ¥ 3Hett) o422 FBMC A H 50
T H = 45 FBMC A8 5 2h2hE /15 FBMC A 3} A ZE ol A
THA R FAHYG

1009 A | M, 71 %] = 810 HE] g A A Aol ol sz LE ] el whet
HolH & P&er) &, 7125 8102 dlo| ] 215 9] MEE-S FBMC 418
SR FE55L FFT 914 2 HE " & B3, dol8 A HES 5498 5 gl
ojul, 71 A= 810> HE] 3k A A Aol of 3] A H ¥ =, vhA] el 10017 o) A
AEngt e Hgbel] ¥y = HH 50 e v EH 5 & o] &5te] IHY &
TG 5 50, 2 HIel LdH = dE = ArE H A 2H =
Agree d= Add aAd - A
gl theFet A A el 5ol utet tha=o] dE Eo| o] SH B, 5ol dE
2 T} k3t A 9] Q1E &)W ¥ (interleaved) Z B 3 %L%fﬁ sHgE Sl
,EAT AT E oy H At H o g FAlehs 75, g E el o] ol
strbe] e Ao ie S ey d8 s 7utew

I

_1

ri
om;‘Em
i

R
RUR
o X7
m[ou

—
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AR BE A S B, A 2L o5& 9 4 ek AT,
shitel o] UE| QB WS FAT AS, AR RWAENE AL G O
ghioll Al Zhilo] WA A Qlek. o & Eol, 1H & ol ek 113 e Aol A
HAT 5 Aok

[95]

[96]

[97]

[98]

[99]

= T H
AR S W, A 0 R T 820-10] B E Y 2 2% Fukg)
92 820-2¢) @ 7Y 9F kg (1 BE A ER A AR G E
&tA] of ek wh, ()] A5, EE 1

FHb S 113000 4], A3 Al &3, -4
I

2 820-29] ¥ 7H 91&
FHkga) 7 A AT ALEE LR M o] whAlE 4= 9l )
T 119 (b)eF o] EE Sl o2 Q& @tE 7k A o] A e 4= ol
whebA, 1A ok HutEul 58 Af 3 A&, e g 2 ul &

oo

Q‘L

1
SUNEUR
o

Ir
o o

[
= 9
o}m_ﬂlm
N
it o

o
Hh 9k (guard carrier) @] A4 2 A AT L 9= Qlt}, o] 3F & wbrg ol A,
R3S wEale] A4 & ¢l Ao R= 'H3E WS 3} %] A] A (guard carrier
indicator, GCI)'&} #| 4 ¥ t}.

573 (positive) 2] gh(ell: NS = HAFH BT vh 3 A A2}
B g atE AAgsia, A 29 s gdEs s
AANAE BE dEER FAlEojop st = shaFe o B A =19 A5,
71 A= 81001 4] WH<5-(broadcasting) & 5~ 1T}, o] o, Z ¥ I
LE Qe g H) o] AA] of o] M A o] ¥ = XA x}ol] o] & 3] =g o= it} A=t
uhel o] B o dkgatol] tf &t A B E nlshel= A= o] et = 12 H
137 Z
e |2=Elo| A BE Q315 a1 gk
4y QI gile) wE slafd = FAls AgH A E =AY B 127 VA=
810 X T 8209] &2 & oA g

bt
o
ol
ric
i3
o,
o
>
>,
2
2
=
it
-0
s
ol
r,
L

T 125 Fashd, 1201341914, @ 8202 A =4 F Al
7] <= (criterion)®l] whel A A ol A gtsl L HA3HS A4k, e <lg 2ul
22 g}, oA dal, vl 8202 A AR 7] 25he] ZE HIS
AR, 2 w820 D 71 A F 8102 v g] AolH e dE FIES
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[100]

[101]

[102]

[103]

[104]

—

—_

Rom, B 8202 S4lE HEl ARE S Aok shtel HH M-S
820> EH A g o] o -5 dAdgit} o & 59,
202 Foe A AR, g d Ad A2, STBC 53 o], HARQ
& G of - Gl 71 Zxske] E| JE W o & A 5= T
1203 Al ol A, ¥ 8208 71 X5 81008 LE] H3F A A= 2 ZE Qg g™

m

2 =S Al 5wl 8202 A el e HE {38 A A= AH E
I WS 3t e 59 nd & dil= ARE FA8) A g3
A A= Al HE Q3o sty o A2 £3ke 4= it BEE] mjEd &
el ARE 2= ude) E9E Qe A2 E3ksl7 L), e B

rS
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i
lo
°
ofo
o
T 9
i)
o,

mn <z
It

i

R

r

o

o

Rl

yic}

:(‘>l:
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H.
7145 810 7] & FrtabE-& AbEohE &

=2 = [e}
o AR, o B Fol, ARG PukET

Hhdul Aol d g
tste] B35 REEat Aol E g st} ek sich

1207 Ao A, 71 A 5 8108 ¢ 820E BT ke ot A A A £ 418} thA]
e, 71X = 8102 W 820 BT HEEvle] A o] e dul= AR E
TG o 7| AM, BE w3t A A 2= A 9] gkl 1) = A8 ] gheel:

0) o 2 AT} o]of wha), v 8202 S 2 ol A B3 wraE
AASEA AR5 e = Q)

1209 Ao A, 71 4] =7 8102 HE] FF A A Aol whe} 7] & A8 2 3 Z
AH HH E FE {3E AREste] ol A5 E A ko) 712 1E
e dld 2E JEe] 718 S dd S, e e Iy JE2 AEH Y
e gl ol&] AEE = ] E A jd o2 HE S fu s 5t
o] 7] 4, Hlo]¥] 21 &&=t FBMC A 58 3838 5= 9l a1, v
MR e g dyES S8l AdE 5 At o & 50, 7145 810
Fuksabd dole A ES HE H3E o) &ste] H b, IFFT A4t 534
g Ak AskS g o g M, dolH AEE A S 4 Q)

12115 A o) A, @k 820 KBS REg3} XA z}ol] 7] 28le] Hlo|H & A&
%, RS W5 al7F o gho] AA[H A9, @ 8202 BT ¥
H3E 9595 A e g U] 2k el A A5 E 5 2 4-
ik 8202 S E] e A AIAE JIE Y e A Bl o) Aal ] HE
S el o8 & A&} o & 5o, v 8202 do] g A& 9
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o
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[105]

[106]
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T
o)
=
@
>
T
&
e
i
A
a
p‘L
¥
T

FT 14F 2 e[ & F3), to]H

o)

M

o o M
o
ol

111 § o mg
e o, M=
offl a% L
» ﬂl
o
T
o
>,
r (]
)

o o mjo
> yo M

H

| 2~8lo| M B3 drsatE 519 3t

EANLS 93 AxlE wA| a1 138 7] A=

ox 2

2
=
W g
it
-0
[-'>~
o
>,
L

=
ok
o

0]
—

i,

)

A

o 2 m
B 02wl e

14, 1301 157 8102 Ald +4
(criterion)®l] whe} & A A gef] At D JHe 24
Z v st oA e, 71X = 810 Al A Rl 7] 28
S}, =, 71 A= 810 2 vk 8202 v g] ol FH vl A
Ao, 71 A7 810> T4lES a8l AT Ao = sl
I, 7145 810 BE 1E 2]H o] o5 ekl o],
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1305 Al o A, 7174 57 810+ B 820= A E [ FH A A AL, L E e 2] &l
BE, BE g at A A 2E FAlgTh 2, 7145 810 13019 Aol A 2
e g AN ehE AR 2 dE AW S e e & md s del=
BREE FA6HL, Bo ghgate] A4 o R5 U= GEE $A1% . dH
A3 AA A= e e Yol dd e A5 2318 5 vk HE 52
MES deli= 4R = dSst= el FdE Jdd 28 ¥ 88t AY, e Ee
JNE1~ES o] g3te] HEE] A5 XA e 4= ). o] of] ufe}, vh 8205
7125 81000 o3l Meie Fe {3, dE e 73 o, A& A%
dH 59 9, B3 vt g of & e 5 o

1307 A ol A, Tt 8202 BT REG9} X A[A}e]] 7] Z28}o] o WhEale] 2R
o5 AA T =, W 8202 VA7 8102 2 G241 Alo] A Koo
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[110]

[111]

[112]

[113]

[114]

1309% Al A, ¥ 8202 W] HFF A A Ao whel /13 Qe el A
Qe BE Y A3l Hlolel NEE AT /B el
3o dg Ne Qe 1u s MG, Ay A YL Ae ey
EEEFEEEREERES N EN EEEE EER R
o714, o] ] 415 1= t}4o] FBMC AV 52 ¥ 3-8 5 9131, el s e

HE
MR e g Ay ES 8l AdE 7 At o & Fof, @i 820
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AHE-S STBCEHAL, HE A3t JHE S o] 83l FBMC AHES A4 gl
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[150]

[151]

[152]

[153]

[154]

SATE upe) o), Q13 3H= FBMC A & 1t 2 YRkg ol 485 = dE 7}
A= thae

5232 H kg o] AA] ofof] & F- Al Al 2Rl A HE QIE 21 o]
4% 3x]1 STBC A& 52 o] & T A3}, & 232 % 3 STBC(orthogonal STBC,
OSTBC) 7|'H o] A&5 455 dA| gt} & 23004, (a)= A1 <HEI W& -3l

Al
215 = FBMC A &, (b)= A2 HElUE S8 $21¥ = FBMC A &8,
(©)3= A3 SHEl L& B3 £ 53 FBMC A 5§ oA gt} & 230 = A5
e} o], Q15 8k= FBMC A & 7 7h kgl 285 = e 7t A=
theo}.

A ool wh Al 2~ 9] A5, Al A A (cell edge)oll A& HEg 98] FLE
o] & vhE 4 o 2 FAlshe 7| o] 4§ ¥t} 3, M2M(machine to
machine) 5212 -9, ¥h 2] £ 7 o] = 5= Slv) utebA, A A @,
M2M @] 4 -9-5 B| 5sho] 71e E}%VP O fr & WhE A FAlo] o] Fo A=
A5, 4e Qe o] A48 5= vk TU} AT E vk A £41517] 9 6
FIHA 0B AFGHE = AR SR ECNA A W E e el AREH M,

[e)

= =
STBC®} F-AFHAl, 715 e <lE &y XA A7 AFEE 5 o) A48l vl
o] HhE &A]S =35} =

=

S 38k A= o] 8) & 24 o]} 1= 259} A}
5245 g o A A ool mhE A A /“l goll A e Qg g ® 71wk
g S alo) whE st A B A1E A8 A S mAE T B 245 V1A 810 B

ok 8209] B2 WS oA gkt

52245 Farehd, 2401 A ol A, @ 820 A E 8 2l

7] Z(criterion)l] e} A A Aol 23 g 4TS AA -qu. thA] moﬂ
o 8202 7‘<H Jioﬂ ]Xo}oq g A3} 3 =

4
820-> éj‘ﬂilﬂ AE H ol whs S48 8] AFe R el e s
AE g,

2403 A ol A, et 820 71 4] = 8102 & 155 HE IE & AAAE
Ea1gh =, At 820-% 2401 A ol A A EE T15 U B S H & A A shaE
Alo] ARE FAIFTE oA Zal, B 8202 BE S0 e el R E S
Fotehz A E Je Ak Alo] FRE FAITE 15 AH A Y
AAART FEH HRE AT AR R 2E [ e dE S i g v

A& A
S ©

IR
T

Ir
o

W E& ANz R 2o AR, B, A HF R Hfd s
29 AAI8h= shte] el a2 A= 5= ek, o] ol whet, 71A] 5 810 B

82020] Aol et kB £4 Al AL S Qo] Bl So] HUEL AW 5

o)
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[155]

[156]

[157]

[158]

[159]

2405 A< A, 712157 810 155 A QNE[ M XA Afel] 7] Z8te] e 2] H
ZE HJHEE& AREshe] AR 5ol whel g0 B & Al 3 T e,

71X = 810+ Wi 8202 7€) 2] Ao] A Hel| ol s A A1 AE Hie HH =S
o] gste] HiolH HHES ST A A 22, 7] 4] 810 A H el
HH == o] &8l TUd OB = 8= FBMC A& ik o=
A% ¥, FBMC A58 £k HolE Az a& S48 o]l ebA,

714 = 810 T 820 H T UH HE e 2| 573 of 7ol u:}a}, LN
dhgabo] o] BRFA) of -5 hedslar, BE wkE v} XA
3

2407 A o A, e 820 13w HE] QTE[ ROl of 3 A%l A E 9ol
7]1z38ko] dlolB & HAE gt o] wa, DJ%_L 820 Hlo|® A& & FAlshaL,
2401t Al M A e HEf gl S5 o8] HolH AEES
Sl teh A A Q= w820 EH**A FBMC A58 ¥ 35h= ol E

_\TL

2NEE A, dY e JHEE o] -&ste] FBMC Al E27H dlo]H
AHES A& F AT 5535 33, ool A, ik 8202 K&
Hhdulo] dgo] B dhA| o 5 X A|eh= Al AR, =, BE HiEa}
AN A S G418 5= QAT

52255 B g o] A A ofof) whE A B4l Al 2wl A HE] S1E 21 7]HEe]
Hhig Ealof] w2 A A 5418 95 AAE mA|g 1 255 7] X = 810 &
T 8209] &2 W S o Al gl

).

%258 Farshd, 2501 Al el A, 71X = 8102 A =4 = A

7] = (criterion)®l] vt A A A Lol A3et E F3HS AA g, A 2,

o 8102 A Y ARl 7] %3te] e A
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2503 Ao A, 7] A = 810 vk 8200 7 12 ] ¢lg Wl XA 2L BE

Qb u} A2} E 2180, =5, 7] 2] =) 810-2 2501 Aol A A ele 1 &

SlE] 2] T H & XA &}i= Ao A K, BT HbEulo] d o] & Q35X =
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AN &= A o] AR £ 8 Al ), 714 5 8102 BE[Eoll o §F v o]
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[160]

[161]

[162]

[163]

[164]

[165]

[166]

i

8202 71 A= 8102 9] 21T e th g whig FA4] Al AL-g3E A o] I EC
JNEES 2EE 4= Q)

2505 Al A, B 8202 T153 EE QAE| W XA Aol 7] Z38)o] Q1E 2] R
A HES AHEste] AlE &3 uhet ol B & SA1 8T} ohA] Wha), o
8202 7] A= 810 F-E o] A|lo] A Bl o3 2| Al ¥ HE] {3 sfHES
o]-g3slo] HlolE] AHES FAIGTE A 4 o2, Wi 8202 FH e
HHES o] g3te] TUS to]|H & 2313t= FBMC A H &8 w4032
A2 e 3 FBMC A &8 2338t ol H A E&5& $418H.

2507 Ao A, 71 A = 810+ 135 FE Q1E[ o of &l A3zl FE 337l
71z38te] HlolH & HE& g} thA] 2, 71 A5 810 Hlo) 8 A& & F~AlshaL,
2501 Al A dEiE FE 3] sHEE o] &8to] HolH AEES
B au} ?xﬂ Ko =R, 71 A7 810> tF52] FBMC A &2 X 8l5}= d] o]
glo] 5L o] &8}o] FBMC Al H &2 2E| to] ¥
55 38lE 3t
Al ofof] whE T Zal Al 22vlel] gk Beol Ay A g
thzsﬂr 28 o 5E 71 714 2x1 STBCY] 73-%-,
X—] STBC 7|5 7148k 3x1 STBC2] 7 $-ol] th3t 1.2] 21g]

o ¢t BER ¥ 3}& SA] $Ht,

i

i)

Y

Fi L

731/}37\1 Eb/No

%269 B A E o) A, ITU &} &¥(vehicular) R d Zdlo] 2 &=} W%
W21 8 4-QAM, HEHEE T} 9= 512, A B EE V) 4, DE 2R (order) = 4%
A A E 9} 26%%33}1:4 B oulg o] A A] of o) whE A] AE A, AT
LY AH WS B3l A4 A &3Evnt A2 b& EHE o|-&38h7] wl<-,

TE] o] B4 wpolol o8] W AISHi= BER A5 A3l7} 98} o] BHlE ) upebA,
STBC 9] T} A14] o 5 9] -0l 12, 0] So0] wrAla A o] o 451t

2ol o] A hg) = WA Aol A E AA] o Eo upE WHES 9o,
AT EYO], = ool Ax E o] 239 &2 -3 = (implemented)
T

A&E% o= ??ﬂ St A9, st o] Y] TR IOMAEZIE Y RE)E
A= A B5 7 A wl A AlSE 5 A A 85 7 A

| Aol A7 ¥ = O}Ur ol el IR, AR} AR (device) W &l dF o] 42l
Z g AA ol el A3 THe st =S -4 ¥ HH(configured for execution). 3}t
olalol TR 1AM AR} A E Flo]F E by o] sl Imi= W A Ao 7] A FH
AA dEo] & HHES A s shi= 1 ® o (instructions) & E gk
o]t T F IMALITEY ] WE, AT E )L W MA| A W F e (random
access memory), = 2l Al (flash) ™| 2. 2] & Z $}5}= & 3] 24 (non-volatile) W] -],
& (ROM: Read Only Memory), A1 7] %] 24| 7} s 32 219 7} s & (EEPROM:
Electrically Erasable Programmable Read Only Memory), A} 7| ©] 2= =1 #] 2
ZF %] (magnetic disc storage device), 73 ¥ E t] 2~ #(CD-ROM: Compact
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Disc-ROM), T A & T} 3-4] t] ~=(DVDs: Digital Versatile Discs) =+ T &
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EE ol EY AN e A 2o R A E R AdE 5 vt g
zyzreol -4 vl R = v ) 23 5 vk
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[Fig. 6]
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[Fig. 8]
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[Fig. 10]
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[Fig. 14]
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[Fig. 15]
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[Fig. 18]
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[Fig. 21]
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