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(57) Abstract: The present invention provides a data transmission device and method in a wireless communications system. The
device comprises M antennae and also comprises a processor which is connected with the M antennae and which is formed so as
to generate data to be transmitted through the M antennae, on the basis of a precoding matrix; the precoding matrix is generated
based on a plurality of matrices; and a first matrix, which is one matrix from among the plurality of matrices, is selected from a
code book for N antennae (where N < M).
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o] &}9] 7)< CDMA(code division multiple access), FDMA (frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier-frequency division
multiple access) & ¥ 75> T} t-F 4 < 4] (multiple access scheme)©]]
AL-&= 4= 1t} CDMA+ UTRA(Universal Terrestrial Radio Access)
CDMA2000%} 742 541 7] <2 (radio technology) % -3 = 5= 31t} TDMA
GSM(Global System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution) 2} &2 4 7= 2
T 4= 4 ). OFDMA & IEEE(Institute of Electrical and Electronics Engineers)
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-UTRA(Evolved UTRA)
T A FA V=2 7l E 9 Atk UTRA UMTS(Universal Mobile
Telecommunications System)2] ¥ 4]t} 3GPP(3rd Generation Partnership Project)
LTE(Long Term Evolution) E-UTRAE A}-& 3} E-UMTS(Evolved UMTS) 2]
AR 2 M, 518 Ao A OFDMAE A|-&-38}31 733+ Ao A| SCFDMAE
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SS(subscriber station), 51 7] 7| (wireless device), PDA(personal digital assistant),
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©1 U (multi-antenna encoder, 14) 2 =~2] 2<% 9 e 14(19-1,19-2,...,19-NH) &

AA 3, A/ E W3y (13) v QY Q1 F U (14) 0l A2 H a1, v5
e ol =t (14) = 2] A QFelLb(19-1,19-2.,...,19-Nbyoll 14 H ),
A ol 5] (11)%= A X V] E(information bit) & &1, AW ] Ed A4
FY L 23] 5lo] 153} 1] E(encoded bit)Z YA 3l == Al H U}
AR N Es AE71(10)7F AEete s o e AN HEL] H7]&=
off whe} vtk 4= k. = Sk Al glo], ARgA) vlo]E, Ao A 1
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dfd A

o

A B = MAC(medium access control) A =3} 22 A+ 9] A5 0 2 HLE

A X B Eo 9o H] E(redundant bit)E =0 = Z 0.2, A F A
= 3 sl tg E3E =ol7] f8) FalEy A 29

& o] i}, of| & &0, Ald 7 W el B W 3 Y (turbo coding),
FEHFM 39 (convolution coding), B3 15 (block coding) 5 ¢ AF-8-2 <= AT},
Ad A:E DA AAE Es8lE nEQ] 7] vkt 4= 9u),

WA (12)= A AFZEADEFEH 8= Fastd | EE A5 A (signal
constellation) 32 ¥ % & L E 5= 4 H = W3 8lo] W Z 4 'H(modulation
symbol)= A4 3l 52 34 H v}, T W] (modulation scheme)©l| & A go] gt
o & Eo, Hx Ho“—‘l o = m-PSK(m-phase shift keying) % += m-QAM(m-quadrature
amplitude modulation) 5 ©] AFEE 4= Ut W2 A A H Az HH

T P20 JdE Y= FEstE v EY A7) B HE iAo upet e

/\ o)
DA

2 é/kﬂr“é A1) AE2 YEH s i AdS Ee i e
HEste s A oS ey A 2E14)= HE Al S

%%‘8}1{% A o] A b uH(19-1,19-2,..,19-NH = Al &7F Al 55
A2 AFeles A dr
6 A7) 729 & YEl S50t o V)M, Al ] T B

1A= o] A HEd 5= Sl
E6e Fxe, FA17120) e e 241 PRI LH29-1,29-2,...,29-Nr), T
SFel Y ¥ 11 (multi-antenna decoder, 24), ' &/%] & M 3-7] (parallel/serial
converter, 23), U] ¥ 3 (demapper, 22) 2 A ¥ t] F1 (channel decoder, 21)&
ﬁt‘f]—ffh:}
G 41 Q| Lh(29-1,29-2,...,29-Nr) &= T} ¢FEl Y o] 5 (24)0)] A4 = a1,
v%ﬂ%ﬂﬂﬂ@mf%%ﬁéﬁﬁﬂ@Wﬂﬁéﬂl%%ﬂ%
tﬂ@fﬂ (23)= Y @22)0l A ar, v 22)= A E v 32 21l A
G 4241 QFE| 1H(29-1,29-2,...,29-Nn) &= A Y Z5-E Al g7k Ala s
TQ&E%%@%%t%QMMIHwWQ%M%GQEEEH?ﬁﬁ%%
FY S Pt HE/AE d3r|23) s HEE fE Y= A A4S
AlE o] A4l AH = A sk E A )
U 22)= A AHEREH Y Fostd v EE st s JA .
U 22) = A AHERE AE7)(10, =5 327 A& HxE S
4 (estimation) 3} 2L, =74 ¥ H 2 A Hof & Z(demodulation) & 5~3) 5}
FostE MEE AL ES IAE 7 AT O H ) A AEERY
Wz AHES F438)7] 93] = 7](detector) S e 4= QAT
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HAH N EE A3 ES FJdt 217200 F4 9 N HEZLEH
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2= QnmxrS
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Aol a7t 19 F9-R=1), L] 7Y P H2> <E M E(column vector) O] L=
5] 1% M|l @ 2 e, ol o, el 51 R el 2 W) et
e ol et
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FAA RN 4G AW x, s AEIES P HA 9 A x= 1
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BB o] 3, n=[n, ... ng]™= A WE ot} o]}, FE L A WE] A WE (row
vector) & X ¢s)+= 7l o]t}

E Y110yl A o ¥ el sy fHo] AREE AQIA] EA . o & £,
Zyay "2 MIMO A 88 " o] SVD(sigular value decomposition)©l] 2] 3]
ol YHARNE 2444 5 v

MIMO A @& VDol 913 Th& 425141} o] 249 5 T,

e
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o714, U 2 V& Z+2; -4 B 2] (unitary matrix) 8 & ] 31, D& W2}
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Ea 515 6§‘§E FUHE Y ) E v AEE 73%, Al /\5“9] /\q:o] S
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A AR E A A 2w Aol kel 5 ok bk, el 3y Ao
W] 7] S e A W gl ) e A8 sloe Ay
8 el Gl 43 A9 9] B9 Ao
04711000014 A4 Aspol 9= o) 31 Aol A4 7] e,
21571 (100)%= K471 (100)8F 5241 71(200) Ao H A Y9AFE] 4 1. (channel state
information)*e‘ ¢tolof gk},
10k 0 2 AE7](100)= A H AR E & 5 gluk whebA, 41712000
S FA438FaL, A571(100)00 Al ¥ =1 2 (feedback channel) 4} O %
Je| AR = AEHUG]-/* o 7(4&47](100)__41:1314@ AMIAE AR E
o= FA7200)= AR E AEe 5 vt o] of e AW WG WA
3 (closed-loop) &2} o] e} &kt ] F 5L o*él% Ad A-gA o2 HAH T}
10 2R A28 A5o] g = . ey A d e JuE

e, m&f

:l:‘:l:‘

o ox o

& N

o 4m %
m

A=)

=
n\-ﬂ
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[81]

[82]

[83]

[84]

[85]

[86]

[87]

o
X*iﬂ(lOO)L JLH—&% A DA ] B2 o] 88X ka1 A 720005 A2
h 7 <& W22 7)) F-3% (open-loop) 2] o] 2} &k},
A o] A9, A171(200)F A GFE AR E 9 =wEA] ohE 4 9l
t 1200)= A Y3 e AR E g =msiy) A5 7] 100)0) A 3=y
AR E o] &alA & 5= .
uk 5z

(100)= F =5 (codebook)

_\> (6 met ©
(e}

Nt
-

e X
m& e ofy T

&

s

o}}
~

1l ] o =
A}, FER L Ba dHdEs 442 o J ot I=HE HE7] 9
F217] Atolel v g A ) EE% ) Hao] sl Z42he =3 Qld) o]
Adojd = PHg=d = ¢l

T42171(200) = %H”"LEH AR E g =wel = Qv v = w = A d g E
4] K = PMI(precoding matrix indicator)E 33}t 5= QI T}, PMIT 25 1]

g HS AA gt AE71(100)= HEwd AP BRE 7|We 2 sy
YPHS A5 YolA AEst) AE57)(100)= 2 ZY PHES FTE5 9
-5 3 (subset) ol A AE) et 25 Qlv}, I =& 7|Hke] ] m] WA 072 =
3t 2 A 9] (optimal) (22| 7Y dJHo] A8&H = gl A 3] =)
SHIEE FY F = o] At

U o A el v A= N7k 291 A 9-of] AL8E 4= Q= T =52 o &
e T gnk o)== I EE 9] oAl B I =5 Agkel = A& ofy T

%1

. Rank
Codebook index
1 2

o

5 sk, A% el /g Nok 22l 9o iR F7/0e gES
G FEE2 P 10 tieiA = a7 e] A, 20l s A= 3709
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A}8 8] 9=}, 2, LT A 9] 3 2 (identity matrix)& 7] 532 14 o 4 b
A8 EI Tk LTESI A 91532 4 2 919 el 9 48 % 6771 2o,

881 VRS Al Shhel 1 NUE 48] el b 2 Sl sl o
LHERILE, TRt o] = S5 o] o A]Q) B, 5532 A G5k A& ol

[89] %2

Codebook 23 Rank
index n
T 0 WO{M} W0{124} Wd‘uw
0 [1 | 1 1] W,
V2 | B
! f-y1 T e [ [
: g ") =
P A AL (32143
2 h 1 -1 1f w — | W22
{12} {123} {3214}
! w=[l j 1 -] wl W32 w; - Wi .
4 uy = _1 ﬂ —j I__JT ot W4{14} W4{124} W4{1234}
4 i \/E ﬁ 4 ,\/5 ,\/§ >
5 Ue = _1 1‘_] J —1_]17’ - W5{14} W;124} W5{1234}
5 i ﬁ \/5 5 \/5 ‘\/g 2
6 u = _1 1"‘_] _ —1+J':|T - Wém} W6{134} %{1324}
- ' ad {13} (134} (1324}
7 uy =1 L J Pr]} w i & W
L 2 P 2| |

[90]
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25 {124} {1234}

3 ugz[] -1 1 ]]T ng sz I/Vf/§ [/V812 5
S P R R
1133 {123 11324}

e vl
' 2 3 2

{13; {1343 {1324}

11 uﬂ=[1 Jj -1 ]]T leill} W}f Wi}— VVlll }
2 3 2

{12} {123} 1234

12 Uy = [1 -1 -1 l]T W'lizl} W‘\l/zi Wi;, s VVllz 5
i 2 3 2

=l - = 0 wi? Wiy m
13 Jus=[l -1 1 1] i | B :
113 {123 (3214

4 fu, = 1 -1 1] i W\l/lt’ Wj— Wi
2 3 2

12} 123} (1234}

15 ws=[1 1 1 1] il W | Wk I
15 15 2 \/g 2

[91] o] 7], W, 1= S84 Wo=1-2u,u,5/u, by, 2B 48 (s)ol] <& A a7

A E (columns) 2 42 d 828G Ve thn=0,1,...,15). I:= 4x4 ©$] 3} 2 o] 31,
HE] & ol o &) Fol ek mE e, A ekl 5 Nk 421 4 -9
FAEEE F 64709 AHES szu}

[92] LTEON A 7] 53 HF A o] &5 = 74 9- =5 old 2 12,13, 14 H 159]]

HJ

&%= AdEo] 2y A fﬂﬂ%i& 41}, /)4 56 PUSCH 40 22
AFEH = Ao A7 dEES 734 0 Z(cyclically) 4 &3}, LTEO A+
NFZ A S 99 e E Ziﬂ%o] AE719F 52217] Abolell vl ot 2f = o]
ATh. o] of o], /|F 2 A& 919k s FE 2 S E ] ddo] o] g
= AT HRE o] = AT e e s of o Al A, V)RR g 9] e
FH & Agsk= A2 okt

93]  ERE Ve g 54 rs P 5 vk vk o) mER S4e)
5):)
e
CHENORE:
o

[95] (2) =5 57 (nested property): 3% = = (lower rank) 3 &2 7% =) = (higher
rank) A2 9] 54 o) RRAFO R TAH S A A Bk

[96] (3) Al gk¥ <39l (constrained alphabet): =5 1] Qo] 2] JHo] 72} @ A9
LT & (21, 4, +(1+)/sqrt(2), +(-1+i)/sqrt(2)} 2 T4 ¥ e},

[97] 8 AEAE AR HE H e o 2 UEY EF R0tk

[98] T8 3hxed, 71 A o whd = 3FZ2 A S (reference signal, RS)&
AS TSI, FRAT = A A4S Y8l 71 A 71 ddo] B <Al 9l

i
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Aot FxA T = FdZ(pilon 025 EH G ATk Y SHS AS
FEAS =AY e gl Al dEy = 38 241 % (common RS)H
AL & FERAT = A 52 WA Hske] A rin vE 5 vk o]
A, & FxAE = A 5 2213 (cell-specific RS)©) T, Al d 42 93
22152 of & CSI-RS(channel state information-RS)7} 1

[99]

[100]

[101]

[102]

[103]

[104]

[105]

T2 A2 SE 7INe 2 AYS S rhS12). St VAR o'

G H A RS 9 =W th(S13). A G e A dol o gk dikA 2l
ARE on|sl= Zl o R, B Aeh-2 glv} 219 dH A H.+= CQI(channel
quality indicator), PMI % Rl(rank indicator)& 3 &8 4= It} CQIT A |
%] 8} 8 MCS(modulation coding scheme)& #| A $FT}, PMI= A 'd o] 4 3}k
FEE QY 2F XA} RIE A ] =) A5 A Al ¢l

A Q1= AA ool chal F == A, A o 5 A ool
A1 9l = (subband)ol] T3l 9] =l = QI o & &, A HM == 54 /59
A B o)t} A Bl == ko] o] 5 A Bl ¥ A1 RRC(radio resource control)
Al gt o] A Als Ald "l ofs) AA8E 5

=
L
e

{

AL AR Fr)H o n AEd 5 U o & 0], @22 PUCCH
FoR AEAH GRS FUH R AFS 5 AT e G H AE e
Z1A o] 828k A 5ol N7 A o2 ASE 7 Ak ol F B0, 714 0]
BHFPA IWNENA A E JEE QA= 49, @S PUSCH o=
G AR E HF7| 08 A5 5 vk

FDD(frequency division duplex) 2] of| A= 7| X =f & 8} A Al d A& &
T ik Mk @dE e A Al d 540 U1ek A A H AR E
s emgi), 7)Ao s =y A G E HEE S A A o] &
AT}, TDD(time division duplex) 2] o X = &8 =1 2| D o] 543} a8k
AN e 54 o] ALl AFH A Ql(reciprocal) A Y 4 H 4] (channel reciprocity)©] AT}
TDD ®2] 9] 74 f-ol| & whd-& slefe A 2l d 54 of tisk A e 4RE

- 51 =
g =e 4= 9l

o
il
i)
ofy
—z
fol
=
2
%_".
£
S
~
<
0
Z
-
N2
i

595 Fxshd, HE71(300)= A 2151H(310), ILEH E 3hA] g
& X3} Q1B 2] ¥ (codebit parser and space-frequency interleaver, 320), ¥ 2]
W3 (330-1,...,330-R), 2] T1(340), &5 2] IFFT-(inverse fast Fourier transform
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[106]

[107]

[108]

[109]

[110]

[111]

unit, 350-1,...,350-Nt), —r«] o}t = 71 3 2 Al 4 (analog processor,
360-1,...,360-Nt) W 35-=9] A E QFEl L4(390-1....,390-N0) & 2§l

A QAT (310)+= ﬂEHL A Bl gk Qe 2B (320)0l A H AL
FERE g B F kS aar o1 E 9 v (320) 2929 W5 (330-1,...,330-R)0])
ol A H a1, 29 M (330-1,...,330-R)E= ] 5T (340)0l] A A L
3 ) 1 (340) = E-2 9] IFFTH(350-1,...,350-Nt)ol] &4 d v}, E*J
IFFT-(350-1,...,350-Nt) ZH7}-o- Ba=o] o}t 77 5T 2 A 4 (360-1....,360-Nt)
77Vl A A a1, B4=0] ot E 71 5L 2 A A (360-1,...,360-Nt) ZH7He 2= o]
A& SFE|L}(390-1....,390-Nt) Z+2holl 1A | v}, <, IFFTH #n(350-n)-> obd =1
SR AA #n(360-n)0l A ¥ a1, o} R 11 SER A A #n(360-n)> A% e
#n(390-n)°ll 4 € th(n=1,...,Nt).

FAERE 9 Bl kS ke Qe ¢ 1 (320)+= A E 91 51U (310) 2 45-F
PHHE FIstE N ES rOH (parsing) 3|31, -3 —rfiﬁ}g Al Evje} A&
QFEl L B 3k 2l oll A ] (across) Al Ml A (interleaving)3lo] A vl & €
H] E (interleaved bit)E A 4 ‘6‘}‘: = A 7 A G E | Ex B2k
3 (330-1....,330-R) Z+2Fell 4 H Ak 5522 Y19 (330-1....,330-R) 2H2F2 &3k

=
2~EYH S 93t 2 I 2EH L } EE_‘:E/\/]E T A

TAETE o2 So], B AWe Wz Aot} o 714 RS d o]t}
S ST (3400 RA O] B3 2 E o] e g8 sk Nl o] 1%
~EYL AYSES YA 72 A 2EYL 7§ 2EY T 2L A5

[e]
—_—— =

Tl T -
B4 AWz 749 5l
A% 2ERS AR J0 A5 A9 IS 4ABS ) 491820
WE 5 Ak shike] Bad 4hE e shbe] A8k 93E 5 Ak o
QPel} A5 0] A%, A% Qrelibubel o ko] A9l e = (% 3 F2)7)
k.
AE71300)7F A1 A% 919 Fwre AP LR st o4 5 vk

KN
A EFo] @FH = A9, B AYESS A%
Aoz did 4= vt o714, A EE2 2 2] 9 (physical)
B S ol AL, 7Hd A (virtual) A E5 5
A w4 o2 F 5 (localized) -
=

2 2 o 2L ot iz
o o o @, rjg re Y 1=
O oo 2 J» 1o

WG5S 2T} 74
2 Tk el A Ed A o2 FA (distributed) H-REE S
o A Al e S o] ek Fuks s Sk Aol = 5 d
=
222 9] [FFTH(350-1....,350-N¢t) Z-7+& 291 5= 1] OFDM A1'H ujr}
Al 1F-¢1 4 2] Q] (time- contmuous) OFDM Al % & xg Ak - s B R
Al 7r-91 422 91 OFDM 4] &+ OFDM | ]éﬂﬂE(baseban@ AZeta s g,

5= 9] [FFTH(350-1....,350-Nt) Z+ZF2 OFDM 4l vt} [FFT <730, CP A Y 55
=3 OFDM A1 3 & A Ak <= 9o},
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[112]

[113]
[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

9] op = 11 3T 2 A 4 (360-1....,360-Nt) 7}7t2 79
QFEIL}(390-1....,390-Nt) ZH7HE- 9] 3k OFDM Wl o] 2 M= 2 5.5 A ¥ &lof 4
A1 % (radio signal)& A/ 325 4] €T} OFDM W| o] 2l = Al & &= WS}
< 3} (carrier frequency) = $ 71 ¥ 4 (upconversion) H o F-41 21 & 2 A3k 52

AT} Wb 3} Sl = S 4 34 (center frequency) B3l = S, A5 7](300) =
e Wk 3} (single carrier) A] 2= ¥ 2 T} Wk 9} (multiple carrier) A] 2~ 8-S B

=4
Al = A}, A A E = A A 9ol i 55 (amplification),
%Ei%(fﬂtermg) ol Y o] AAdE = v} B4 A
OFel| 1}(390-1.,...,390-Nt) 2+ 22 58 41 A1 57 A A,

o ¢} gko], &zt ello]o] Aol thal) shte] 2o 7F AREE 4= Sl

108 T 508 2 A7) T2 o & ek Bt o] 7],
AE7)% vk i 7] A ] REe) 5= gl

T 10E #Zxe, 157400y B0 Y ¢l 51 (410-1....,410-R), 59
o1 ] 2] ¥ (420-1....,420-R), =-=2] W3 (430-1....,430-R), 3 2] .1 (440), 35-5~2]
IFFT4-(450-1....,450-Nt), 35-5=2] o} \d =71 3 2 4| 4 (460-1,...,460-Nt) 2 35-5=2
A% OFEL}(490-1....,490-Nt) = E 33k},

Bozo] Ay 01ﬂﬂ(410 l,...410-R) Z+7He 2 2= 0] ol E] @] 1 (420-1....,420-R)
Zkzbol] A ¥ oL, e o] QUE| 2] B (420-1....,420-R) 222 35529
u,L%ﬁi(430-1,...,430-R> ZkZYell AAE a1, 3579 W] (430-1,...,430-R)+=
3] 50 (440)0 AAFT =, A Q1 FE #m(410-r)> €1 E 2] 1] #m(420-r)9])
A AW a1, oTE 2 B #(420-r)2 Y3 #r(430-r)° 4 @ th(r=1....,R).

3L ] U] (440)= 552 9] IFFTH-(450-1....,450-Nt)ol] A}, 54=0
IFFT+-(450-1....,450-Nt) Z+7t2 S=7 9] ol 2 71 5T 2 A A (460-1....,460-Nt)
Zbzbo| 1A W a1, B4 0] opt R 11 3T 2 A A (460-1,...,460-Nt) ZH2He 5= 0]
& SFE L4(490-1....,490-Nt) Z+2holl Q1A v}, <, IFFTH #n(450-n)-> obd =1
SR A A #n(460-n)ol] 1A F 31, o} 71 ST 2 A A #n(460-n) A S QFE| L
#n(490-n)°l] 14 ¥} (n=1,...,Nt).

o] ¢} o], &1k #Hojoj ¥l Z}7te] FS o7 A& = QT o] Qo= L 7ol A
Ardd AE71300)0) #Hek Argo] vhg Faof 329 271400yl = 484

'[‘ .

116 7] T oS L 2 Eolc el 1A, 1715 T e
JEEDEEERESES

U8 AL, AETG00E 559 A4 ATHS10-1..510-0) %5

2= 95 2| (scrambler, 520-1,...,520-Q), *572] 3 (530-1,...,530-Q), &l °] ]

ki «ﬂ (layer mapper, 540), 3 2] 1 (550), &-2] A9 24 "3 (resource element

mapper, 560-1....,560-Nt), ¥5=2] IFFT5(570-1,...,570-Nt), 52| o} =1

3 2 4| A4 (580-1.,...,580-Nt) L 35-5=2] 2% 0PE111+(590 1,...,590-Nt)Z g3k},
o] g 9159 (510-1,...,510-Q) ZHH2 9] 2= 5 ¢(520-1....,520-Q)
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[122]

[123]

[124]

[125]

[126]

[127]

ZyZVol| AA | a1, 0] 2~ W E2(520-1,...,520-Q) ZH7F 579

M3 (530-1....,530-Q) Z}Z}ol] S A% a1, E<=o] W3 (530-1....,530-Q)+= @ o] o]
W (540)0ll AAH 3, elojo] P¥l = LEf AT (550)0] A drh F, A
AN #q(510-q)2 2= E 2] #q(520-q)°l] AA = 3L, =252 #(520-9)>
M #q(530-q)°l A HHg=1,...,Q). Q¥ 5 0] o] 7j=o] T} LTEC| A+ 2

H 30|74 A L€}, whalA, LTEO] A Q= 1 B3 20|t}

Y AT(550)= o] A 24 P (560-1....,560-Nooll 42 H v}, H522
A 2 4 WF(560-1,...,560-Nt) 24242 529 [FFTH-(570-1,...,570-Nt) 2} Z}o]]
A A a1, 55429] IFFTH-(570-1,...,570-Nt) 2} 7h 5429] o}k =2 71
3 2 A4 (580-1....,580-Nt) ZH2Foll 1A % a1, <79 o211
S22 A A (580-1,...,580-Nt) 7F2h2 5922] A% QFEILH(590-1.,...,590-Nt) 7+2}l]
AAH 5, AL A WY #n(560-n)-> IFFTH #n(570-n)°ll 14 % a1, IFFTH-
#n(570-n) oF =71 ST 2 A A #n(580-n)°l] 1A 31, of R 11 S 2 A A
#n(580-n)= <5 QFEI L} #n(580-n)°l 1A H th(n=1,...,Nt). LTE| A X & 51
71 o] AL5 = -, Ntiz 2 B+ 40| ),

B2 9] 2= 945 2(520-1,...,520-Q) 722 ZF F-zol ol gk F- 53} v Ee}
2~ A # 55 Al 2= (scrambling sequence) == 2
H| E (scrambled bit)E A4 3} =5 A € o).

=]
n

i
P>

e
ol
L
)

5429 M (530-1....,530-Q) 2122 ZF 3 ofof U3t Mz A-S QA=
Fgdrt. dlolo] W (540)= 7F F-2ofoll thak Wz AEE RN 9] 3t
gojolel MF sl m= FA Hr) HE A Ho] I3t glo]ofol] Mg H = b

714, R&

Mol
kel = o) o] & E3l RN 1 2E R o] A H T o
Aotk FA RS F50]9 A Qe 2 = 4 Uk A
Nt =1 R¥} 271} 2

T 2E- S (1), 52),....s.(M)°] 2}
T EAaF A ottt HE A
St} (k=1,....M).

2] U (550)% NixR 271 9] 22 5 8 Quue(k) 2 AR AE W s(k)
stowx Ay S ko] S A WH z(k)=[z/(k) ... z(K)]E & H
AtHk=L,..M). AE 2EH S z,(1), z,(2),....ze(M) 0] e} T (n=L,....Nb).
AL 8 2 MY #n(560-n) = AE 2EH 2,0 SANE AYE=
Aotk k=1,...M). Q19 2 ke 3 2E”H(EE AE 2EH)S

sl
=]
5\__/[: /x]lﬂ%g] ﬁ:)ﬂ% x]/\]g—]_l: o]tﬂ/\o]q_- = o] g A s
Az

&} (r=1,....,R). 9714, M& F7F ~EH
HE Z s)=[s1(K) ... sp(k)]7E}

C.

ot

= 1. ol T —

=
22 ) A9 R4S AN Bz L8 2 o] @ S gluh, mi olE s ki
OFDM 41 ] 23k | Al 8hiz Q18 223 o] u] & 212 QIu., o] 3}, ol 8 2=
4 b

o] 1 5]t A -3 AL A A B ol¥) e 2

ol T —

N

1

it
e 4

%0,

o
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[128]  AF7HA] =X 7|ike] 2o sy 7|H o] 281 G dE 4 5
ool 23 5 9kt LTE Al 2=®lol| A o} &g = 52 4 eI A

2HE| L 77EA]
AT} Wb LTE Al =850l A = 271 9] A& QFE| VS 98k S =3 2 470 9
AE ctelUE 93 IE5o] o)) ha] ] of Qlri( &l
LTE-A A 2=®lo| A &4 T A58 8712 A el y7bA] A Q¥ =5
el ¥ A 9ok
[129] o] e} Zro], 7]F o] Al 2wl n] gl A F ey M7t Sk = A5, o]
THH O] e AEHE o]-&31 EWQ A& QI UE 9 g 2
A2 F 27}l
[130] olal, Nt/ o] A F Q& Yk I=HS 7o 2 MUl o] AF el V&
Agk ey 6£%~ T4 8= WS A Sk (Ne< M.
[131] A Srelvke] /7t S7kebd, ol = A "7}2 = vk Nt/ 9] A<
el HE Y& Al BAE New®F 8HL, Ml O] A& Qbel & H 8k o) A5
Mo ®F SFTE 221 QFE LS 7570l S gk XﬂfﬁO] = BT, Noger= Nt} 231,
M= Mt} 25 5= QI T,
[132] o] &}, Mt7] ¢ A& el LS 98 MtxR .71 9] 2] 7Y 3 H S Pyoa(k)E}
S (R=1,...Me). Nt7N €] A F QLIS 93 I =52 P v} 54 7529
Nixr 2719 A E2 T4 At @=1,...Ngw). ZE5 > YA rohe} -2 7579
FHED FAE vk i, A ol Ao F ] PHER AL

T 3

[133] MitxR .719] a5 88 Py (k) F o= s} 9288 7mo R
AR, ol addold nolel A4 delE A% 25 4ot
MitxR 7)€ |7y )& A Ao /\}9_5]# 9L o

[134]  Noa 72719 8289 Qual) th 528447} o] =1

[135] T2 5

1 2 3 c
O v AFEL Qi Onisr Crrser ™5 Qs

[136]  917]A, Cx= A1l A% N7l o] AE QbeuE §3 Z =5 ] P4 9
7§ 5=of vt

i
jiod

»

(1371 Nl A% delvE A& =S e veFah 7 ud 5 ek s
SHE A gl o] 2 50], 552 F 1 B/Ew K20 FHj2 jE 5
AT,

[138]  Ze]aig AE L 520 H 8 E (submatrix) 2 -ehd = Ak Ft s Hol g
U] & 3 d(bigger matrix) 2 H-E] 54 &) L & AElg o2 JAH = PJHS
ojm g,

[139] MtxR 719 Z ] 3% 3] Pypek) 2] Nitxr 7] 2] H-37-8H & Nixr F.7] 2]
eA4AYE S 7o R AAE = Q) o] A9, ez 3 H ] (Mt-Nt) 33}
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[140]
[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

(Rr) 92 T Tk e o] &= th &3t 7ho] vhFF YA 0.2 T
EEECECE EEEES CRNC R P Lk
ML ONtSE 28 3%, Sel 519 8 Pua®09] 2 o F 0he 2012 o)
vhebd 5= 9)

P
T3H2] 6

Py g(k) _( i) Ql,erR(k)\l
wy(k) * Q) nexr(K)
or Py p(k) ( Q1 nvexr(k) = wi(F)

QZ,NtXR(k) » wy (k)

I71A, Q@)= AT 48, Quuoa®)= A2 24 HE, wik)= Al 7FEA]
8 & (weighting matrix), wo(k)© A|2 7+ 2] 8§ d o]t} Hv=, wi(k) 2 wy(k) ZH >
o] ofLlet & kAo 2Zhebuj i 22l AFEH A S 9

Al 84sd W A2 g 48 d 2HFE Nl o] dE el UE g I =
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