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Uplink  Control Information)2tld  X|&ASCE. UClE  HARQ-ACK/NACK(Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR(Scheduling
Request), CQI(Channel Quality Indication), PMI(Precoding Matrix Indication), RI(Rank

Indication) M8 &

mujo

Zefetct.
LTE AlABOIN UCls YEiNe2 PUCCHE &8 F7IMoz MEEX|gh

Mol Heet Efm HO|EII SAI0 H&E00F & Z2 PUSCHE &3 H&E =+

olCt. EDH UEQAS LH/XAMOM o8 PUSCHE &4 UCE H|F7|He=

O SH AZUE NSE 0|80 L ASE A3UE ¥ 4 Yt 23YE
5 AsE WE WHE0)0| Yo M Mzo| 8 WEE Mg Hejo wal
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BPSK(Binary Phase Shift Keying), QPSK(Quadrature Phase Shift Keying) L=
16QAM/64QAM(Quadrature  Amplitude  Modulation) &Al2 0|30 =24

A =(complex symbol)2 HWHZEEICL HMAE S4 ME2 B3 Z2|3AHQ230)0 98

[S —

IE

HelEl &, KY 94 WHE40)0] AED, XY Q2 WHELOE 24 A=g

=
ok

E 32 7|X=e € Fx Y 7IX|F0] st MmE &S| {UT
xal HEe M@sy| s SwHo|ct

36PP LTE  Al2gold  ZIXEe  slgEAE o Oo[aol
2C9C(codeword)E MAY 4 U HEQSE 22 £ 20 AmYAMeL

O7tX| 2 A38E ZE(E01) U Bz YEHE02)E &3 =2 22 MelE =+

UCE 1 F, 54 M2 oo B (303)0] 2fsf S-2f 2f00f(Layeno YILH,
Z
24

b 2ojojs Za|RE ZEGE0 s ZejRnY WIEM SN 2t ©E CHH|LO

ot
o

2 4 Uk ojgt Zo| MalE Z UHL ¥ WS MsE %7 K 9

V(3050 ofsf AlZt-Fate X 220 YWELG, o= OFDM(Orthogonal
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e
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{(403), M-EZQIE IDFT E&(404) % CP(Cyclic Prefix)

1r

—

LTE  A|AE)e
=}

(e.g.
o Yo

A

pnd
(=]

¥
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E:

3|

)
A0jA SC-FDMAE &
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[=]

x7} BE@406)S TEEHs
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IDFT

7t2

K

2
=

2 =(402)

b

=
—

=5 |
<)

ES
=

A

2A

IL

DFT
(demodulation)st7|

SC-FDMAS

A 0| A

o},
l(mapping)

o

LtEfHALCE
21

OH I
=

IR =& ok
| &

o

HIAlS
o a2

(=]

=

FetEnt

L

SC-FDMA

St

o

—

=

=2

S (RS: Reference Signal)
LTE EZ(0E S0, 3GPP release 8)0fAl%=, GIOJE HE2 AlZH FHOA

L

I(distributed mapping)

2 A E{(clustered)

D E(404)2] IDFT AMe|
£ Md(single carrier property)
IFFT X z|

O 1T
=1

=
=
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GG A B2 YYSI0J(S610) FEFST 0| WEE 2(S620) IFFT *2|(S630) A

{0

CP FIHS640)2 HMY M&Ele Aoz HMolstn

0
Qo
B

£ 72 SC-FDMA #40] M2 NBZe TXA BEANSRS) BTE s

Mg 9Ix

mlru

LIEFLY= = 3o|c},

= 7@ Lt CP ZR0 otLtel MEZ YoM 2 7He] &

M
&
N
10
S
rE
=

SC-FDMA A20| RS7h 9|3t Hg EAlSiCh & 7(b)e BRE C

n
oxl
4o
=2
ot
=

of MEZHANM 2 o] £ 2tZte| 3 HA SC-FDMA ME0| RS7 9|5t A
= AT

£ 82 Z2{~H SC-FDMAO|A DFT Z2MA &8 #ES0| e 742|010
W= M HE HEE EASE EWO|Ch =3 & 9 8 & 102 EgLH
SC-FDMAO|A| DFT ZE2MA 8 MESO| ':“E|9HF‘_|O1(mult| -carrier)0f] HEEl= A
3 M2 AHE EAlSHE =HO|C

T 82 9lEg} F|2|0{(intra-carrier) E&{AE SC-FDMAE A &%= 00|11,

£ 9 9 £ 102 QIE J§2|0{(inter-carrier) 2 AE SC-FDMAE Hg%t= 0fof &

O ZOQlofA ¢IXX (contiguous)22 ZHEHE {20

on
rot
_ITI_
H
(Vo]
rir
-
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(component carrier)7} Z&HEl ASIO|A] QIFE HE ielojZte) Hetsnt 744
(spacing)0| HHUE ¥ THY IFFT 258 B8 LSS MM H2E Lietdct

T 108 Faob4 ZHQI0ojAM H| XA (non-contiguous)2 2 HEUWE 7§20} &g

ra

MOlN B4 IFFT 228 S8 MSE MMt Z2E LIEpHC

T 112 MM E(segmented) SC- FDMAOI M HEZ| IEE EASH=E =30

Ct.

MIHE SC-FDMAL Qo J§£0| DFTQF Z'S 7449 IFFT7} ME&| A

o
no
it

DFTQ} IFFTZto| 2tA 40| ¢ AE 720 2f Sted| 71& SC-FDMAZQ]

! o2 NxSC-FDMA £

—

DFT ghAtn} IFFTQ| FIt4 Huba)

2
Okl
jo
oA
rot

e

4

NxDFT-s-OFDMAZtD BEHEL|7|E 3tch 2 FMM= OlFS ZZo5I0 MIOHUHE SC-

SREN

FOMAZID YOYSICH £ 118 AX5tH, MIHE SC-FDMAE thel gh&n)

dim

e asistr7] 5ol MA AlZE 2O Mx 258 NN 124 2 84712

I

Eoz 20 18 CIQE DFT ZRZMAE $dsict

T 128 2 2O HANSOM AME ZHeT 4™ A MEZL Y =S

Of| AlSHCE.
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£ 128 HEGD, NI NRIYYL 20, 7)o RS ZEsi
S22 =8W™ K| (CP: Cyclic Prefix) Z0|0f| W2}t M2 CI2 49| SC-FDMA AlEg

ULCE & o2, YEKnormal) CPL| Z2 £22 7749 SC-FDMA A

H
oot
fuok
¥

o
[
e
fjo

Hel
oot
mot
4>
30
inl

g3 MEog2 HOolH 391t MO d92z {fEE . HojH ¥

JQ

o2, 88 89 4&¥3 oy U=E TSt

rlo

PUSCH Mz7t SilEle &

OF

=0 AZECH MO 92 =2ld

0

F2l 3 Mo A & (PUCCH: Physical Uplink Control

i

rir

Channel) A&7} &4-4A1 dooz, Astal3 MO MEE MASt=H AMRECH

PUCCHE FIOt= HOIAM GOjE Fol YERZ XSt RB ¥(RB pair; 0f

x
=
=
mh
4
21
=)
i
i

=0, m=0,1,23)2 E&siC} E3, PUCCHE Fht4 X0

mlm
rir

ZOb4 HtAH(frequency mirrored)El @/ X]2| RB )0 X/t RB We 2 +4E|H,

—_

2

AR sg=ich Asalg HOEE(S, UChe HARQ ACK/NACK, RiEdEZ

>
OE

o
g

oX

& (CQL Channel Quality Information), og|3g ojE2lA X|A|Rt (PMI Precoding
Matrix Indicator) & 243 X|A| (R Rank Indication) B2 S8 T TICL

T 132 2 LYo HAWEMAM ALE 7t UL-SCH CO[E{ et X O EHQ|
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Me| abgE o Ajstet.

£ 138 ARSI, UL-SCHE E3f MAEl= HO[ELs ZH MEAIZFRZHTTNOL

0¥

Ct ot MW MEZE(TB: Transport Block)2| YEIZ B5 3 S W(coding unit)of] ME

g9 ASez2RyH g2

o

2E9| HE %@ a0 -4 0f Tj2|E| H|

_E_ Pos P1>P2sP3ss Pra 7'- '1‘21—7|'%_|EI' O|[[H ‘x_'i

o>
Uiz

!

20| A7l A0, T2|E| H|EQ

= |=24 H|EO|C} QEAEIEEMN 3FEZHAHCRC: Cyclic Redundancy Check)

HEJL B8 UHH|E= by,b,by.bsy,0p 2 BEE 5= A2, B CRCE ZEF ol
& E52 HE +& LIEHHTHS1300).

2sh(segmentation)g| 1, 2&=l 02 7§°] CBEO| CRC7t RAtEICt IE 28 2¢
2 CRC B& =T HIEE ¢,0,61:62:Cr350Cr(k,-1) ot Z2Ch o7IM 12 AE EF2
FE SEY9

MS(r=0,..,C-1)0[1, K2 AE EF r0f }E HE 0|t Eeh C=

% Jj42 LIEFHCHS1310).

0|, MY #=3 FHO UEt|= Cr0sCr15Cr25Cr350:Cr(k,-1) of e F=zt
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(Channel ~ Coding) EH#7t #®ECh MY £33 olz9 HES

dg.dy.d.d¥,...d, Ol ElCh O[lf, i= HZHEl HO[E AEZQ| QHA(i=0,,2)

O|H,p, 2 2E & rg 2ot ¥ £33E HOJE AERYO] HE 8 LiEtLHC}
(F, D=k, +4). r& AE 28 HSE LIEHYA(r=01,..C-1), K2 ZE EE ro |

E 48 LECL 3, Cs A 229 3 4S8 LIEHICE 2 2Yo| MAl0S
oM 2t AE 2ES2 HE Y WS 018310 MY LY 4 UCKSII20)
MY HEsh Y 0lF0 FHOIE HfE EHAZ SHECL HOE ofy ol

HIEE e yIf ZC oll, E 2 r#i IE =59 HolE gz

r0:€,15€,25€,35- 3er(/‘ -1

HES| 74%=Z& LIEHYD], r=01,..C-10|1, C& IAE EE9[ F J{E& LIEtCE

(51330).

c g2 Ay 0% HEE Nohifafielon 7t EICE OlWf, GE R 8HE HIEQ]

Ot

J4& LIEPHTE CHRE ROf HEJL UL-SCH HlO|E{Qt &7 CHES Flof M&EE
Zeol= Mol HE 50| AMBElE HIEE GO ZEEX| Ferh fohiSelhelo

= UL-SCH REQE0f sESHE}L (S1340).
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A3 MOFEUA MY EF FMR(CQ Y= PMI), Rl 2 HARQ-

ACKS| AL Mg ZYo| zzt =g

A

oF £¥EICt (S1350, S1360, S1370). ZHUCIO]
st MEd A2 474 Ho FEE 9 B23E HEQ| 40l 7|20l +8
ECh O& =0, #=oE d22 s fF2oE HO 2ol H0|E WH| AL

2 4 QUCh 2338 480 TRk 0|30 IHOM BME Aol 4, REQ| T4

—_

ME FE ZECQNS ME AE2 %0200 YH HIE AHLE 08D

L

24
2

O +="ECHS1350). xE ZE BEHE 7

o
>+
==
LIty
kU
ol
Io

=8 HE ANE2Ee

9000l 51 gint, fE BN MEE HE $0f 03 MBEE MY A

drajof Eaprinh. =gt X

===

3 2% FEE 11HE 0|49l ZL0j= CRC 8 H|ET} &
JHEITE g, CQIO CHEH B33tE HEQ £ 48 UEHT BlE ATAS 2

Ol 0Oy O HF2| fI8), R23tE ME 52 == YHOoE-0j8E = Ut

ro
I
fot
ot
n
0z
)i
10

QCQI:QéQIXQm 0], Qé‘QI% CQIE % N==0|t, 9,2 HE X}
£(order)O|Ct O, 2 UL-SCH O[O[E{Qt SYUSIAH MHEICE

RI RI _RI
RIo) MY RS o bHE Alga [0 e b a'ls ojgslo +us
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CHS1360). (00 1op (8" o 1= ztzt 1-H|E RIQt 2-H|E RI 2 o|O|shLt
1-H|E RIQ| AL, HtE(repetition) R 20| AL EIC) 2-H|E RIQ|. Z %, (3,2) A

A [COL B0 AMRED QIBYE GO|EHE 2% vh2E & ot £

—

U

w

HE Ofd WXl 11-HE O[5t RI CHsiME &I S7 MM A&st=s
(320) RMEZ E Al2310 B33} 50, 12H|E 0|&t2| RIO| CHS{A = O|F RMEX

O|83t0] Rl HEE F AELZE W0 Z1Zte| OES (320) RME=E 0|&%}

ujny

of Rost st 2 HE MEL o of off gl £ F2SE R S5EF)9 2

ghofl oJsff YofZIct o, g, = RIO| CEt RSotE HIEQ & JfE LIEMHC

n!
fot
ot
rn
=
Io
N

0|2 0, Of HFE7| s, OHX|2to| AE:es F=sE R 252

UBEY £ ACHZF, OIE V). Oy =0nxQ, 011 Oy 2 RIE 9T S22t

i

Algol Ji4oiH, 9,2 WX Kf4x(order)0|CtQ, 2 UL-SCH H|O[EQ SBHA 24

=t
MARQ-ACKS] A ZEe A s13709 ¥y HE AHEA 7]
cK C CcK
[O(')4CK olACK] IILL: [OACK 'O;ACK ]]% O|_g_-6|_01 _Jr_-ég%cl, [OACK] I_ [0(’)4 K ’4 ]___:_ 7_1|'

ACK _ACK ACK ]

b 1-H|E HARQ-ACKQ 2-H|E HARQ-ACKS o|ojsict. et (% o el o
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= HE Oj4to] MEa FAE HARQ-ACKE ojojsict (§, 0" >2)

o|tf, ACKZ 12 B33t%|d, NACKR 022 ES3lECt 1-HE HARQ-ACKS|

A2, Bt (repetition) ZE 0| AFREIC}E 2-B|E HARQ-ACKS| AL, (32) AE™HA A
E7t ArE2ED QRYE GHOolHE &g BtEE £ QUCh £ 3-H|E O] WX 11-

H|E 0]38}l2] HARQ-ACKO| CHsliA = Aetda 35 EOM AFESHE (320) RME
T2 A83I0 $353 610, 12H|E O|A9] HARQ-ACKO| CisiAlE 015 RMEXE
0|83} HARQ-ACK MEE & 1ECE LHx0 2tZio] 2EE (320) RMEZE
0|88t0] &3t ich Qacr & HARQ-ACKO| CHSH R 3tEl HIEQ| & W& LIEL
o, s Ajga 4Tt ses HARQACK ER()2] 2R
o8 AOJZICE H|E A|RAQ| ZO|E Cex O Q37| 28], DIX|U0| HBEl= ££2

312l HARQ-ACK EE22 Y82 £ QUCHEF, HOIE E). Qix =i« xP, 012,
O\ 2 HARQ-ACKS QI3+ H&3El ME9| Jj40|H, 0,2 H -}—’,*—(order)OlEf.
0,2 UL-SCH G|o|E et 55t 2FE

HOlE{/MOf CtE3t —z—%el' ol Hz3hEl UL-SCH. HIEE 2|D0|st=

fodufofiofon 9f HBHE  CQUPMI HIEE ojojope  Todrdrdyodog
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0]CHS1380). H|O|E{/M 0] CIE3 229 e Lv&rér&y&y oy &= 20

O 0| 243 BE{O|CHI=0--H'~1) o|m, Si(i=0,...,H’—1)

=

©u-N) olg FR|E

rir

Aei(column) WElE Uepuey, ¥ =0 Ve Qoo q B =HIW,0u) oy, Ni g
UL-SCH & 220| D§LE #0[0jo] JH4E LIEHHD, HE & 220| HLE
Nioy ®a #0]0fo) UL-SCH CIO|Ej9} CQUPMI HEE 9o St Rssiel =
HEQS| 7{4E LIEfLHCt O, HE UL-SCH G|O|E{2t CQI/PMIE sl =HEE=

25818 HEQ & 40|t

AE clEf2lHofMe MY AHIHO YEE F2otE HE

22 Y=
A Ol 2l THAIZE $¥ECE oW, XY AE2/He YH2 HOJE/HY LEH

njx

. RRIRI N o Hssle
=2 =3, 80081288y’ FootE &3 K| AR g, -4, -4, ""’g.Q;u—l g k) 6

HARQ-ACK gocx gacr grex g O|CH (S1390).

S1390 EHAIOIM, g = CQUPMIE I3+ Zo| 0,0 T HE0|D], /=0
O|EHH =H/Q,).q/* & ACK/NACKZ I8 20| 0,9 Z& HE{O[B]i=0,.0)c -1

Rl =
- = RIE

OICH Qluek =Quck 19m )- 4, st 2ol @, o HY HHE LIELH,

Ho

i=0,..,0y —10[CH Q% = Qrs / Om)-
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ME QAE2/H= PUSCH &S 93] X HE SI/E&= UL-SCH H|O|EE
CEefsict. XXz, e QAE2H= PUSCH XHRI0| thSste #E QlE(2|H
WO MOl 22t UL-SCH HIO|HE YWdst= S Zetsirt

ME HE|d0] s¥E Oz, M2 QlH2Y BARREH W-diol-daz H
E AED by by hy by,

OH
=

OH!

Elct.
£ 14= PUSCH AOjAM MEal3 HO™EEQ UL-SCH T|O|E o CtZ3iutH
o Y LtEHYE SBO|CH
Chto| PUSCH H&0| oE MEZ AN HOo| HE Mastnxt
A9, TS DFT-Z4 O[M0| 48YA FOjYBUMSL UL-SCH Elol8E &M
CtEssict Ag2ig KO ™EEUCHE CQI/PMI, HARQ-ACK/NACK % RI H0A
MOjE SJLE Eaheict

CQI/PMIL, ACK/NACK @' RI M&0| AFR &= ZHZto| RE 74 PUSCH X%

. CQI

2 Qs 2=l MCS(Modulation and Coding Scheme) % Il Zf ==
HARQ-ACK RI '
Bawe ™" Bomayoff 7|zBHCE @mA ZS MO MHO| TEt MR O 2E o]
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E

bl

5185t 42 ABGIE S0, RRC A F) AIZL”OH olsf BH-FHoE HFYE

Cf. UL-SCH HOo[&{ 2t o 2= 5Lt REO| T

OH

EIX| YL KO MEE A
2ogQo] & £20 R EXs== WIECE 7|XZL2 X HEI} PUSCHE
Sofl S HS AN & 4 omz Hol H2 Y HolH IS A 9-

=

T 142 AZ3IE, CQlI Q/ES PMICQI/PMI XS UL-SCH H|O|E Xt

AE 2B X5t siLto] HHrADN AOA 2E SC-FDMA AE20| XMooz

U o|30) T} RUSTOIN YHO| OFTCH CQUPMIS HUISTH LolA 2
ZolM 2EZ, & SC-FDMA g QH AT F716t= detez YWHEE L PUSCH 4
O|E{(UL-SCH G|O|E)= CQI/PMI Xt@e| HF, BZotE HE2 7S efsiA
O] E-Oj A =Lt UL-SCH G|O|E{ et 5t HZX Xtg=(modulation order)7t CQI/PMI
o AFEEICE

02 S0{, CQI/PMI & AIO|X(TO|ZE AIO|X)7} Xt ZAL(G|E2 S0, 11

P

HE 0]3}), CQI/PMI MEO|= PUCCH O|O|E &I |ASHA (32, k) 28 RE

\d
-

MNEEIH F2otE E1IOIE1E w2 H5E 5 ULk CQUPMI ZE AO|=7F &2 B
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% CRCE Mgsin) g

Gro}, CQUPMI & AfO|X7} 2 ZS(C|E S0|, 11H[E AT, 8H|E CRC}
2otE|n HY-HIO|'] AHEFEM I E(tail-biting convolution code)E 0| 2310 x4
[ Y O|E OjA O] £=HELCH ACK/NACKE UL-SCH H|O|& 7} &= SC-FDMAQ]
Aelo] Yol BNEE S8 MYSICH ACKNACKES RS Q0| 9IXI3He g SC-

FOMA & UOIA OIHZRE AlZSHM 1%, & FEt&o A™2IL Sotsts &

olbt CP (Normal CP)QI Z2, & 149} 260| ACK/NACKE 9|8t SC-FDMA Al

2o 7t S20A SC-FDMA A2 #2/#40) 9X|BHCh MEIZ|A0A ACK/NACKO]

<

HR

ARE MESH=X| offet 27l 20|, R#&3HE Rlz ACK/NACKEZ it d&2
(Z, A2 #1/#5)0) Q| X|StCt 0], ACK/NACK, RI & CQI/PMI= =& Xog FEE
C}.

£ 155 MIMO(Multiple Input Multiple Output) A|ABEIGIAM H O] FHE2E UL-
SCH Cj|o|E{e| CtEelE LiEt = =TO|Ch

£ 158 &XSIH, ctgte PUSCH HM&g ot 2HEE HEEXE UL-SCH

=
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(Ho]e ME)E fgt FA(nsch) A 0]t ZHE PMIE AlHEHCHSIS10). =), T

—

of
=

rio

UCIE ?ist B3 (n_ctr)E ZFEBCHSL520). O|2 A3tz A OfLIX|, UC

o] WL UL-SCHO| =9} SUSHH MAE & QICHn_ctri=n_sch). 0|%, §O|E| %}

MOl xHEel ChES2tst O|FO{TEKS1530). O|%, M2 AHZ|H= HOIH/CQIe Azt

@]
2

OH

2 £85I DM-RS FHE NS0 ACK/NACK/RIS P4 IISHCHS1540).
0|%, MCS Efjo|20) w2t HlOlEjet RIOj AH'DO] HATL SHEICHSISSO). BX WA
S 0|2 S0 QPSK, 16QAM, 64QAME EBBICL BIZ B0 £M/PXlE BHE
4 9UCt (o), HIOlElet Mof RfEol CHES OfN).

£ 16 9 172 2 o ¥ AAC|o| ma} o EE =49l ULSCH

HESE2D oM 4 MOFYRE CEesio M&ohs geel LE Y

0

EfLj= Eiolct

mHolAl £ 16 U £ 172 £ Jjo] REQET MG ALE D U

Acocot HSEES MR [1SHD £ FMAMUAN OS2 M2 2880 7|2

Ol Ige £ 13 9 148 HESHO MH AW SY/RAILE 0f7|HE MIMOZ
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I

EERCE]

jo
40

72

—_

£ 160M £ Jio] RAEYET MEEE ZRE Jhue, M2 nye 2 2

rlo

I

EHES Tl " EICH160). EoF FO{T MCS 2f|#¥ar XtIel 37|10 ozt 20|E

04 %! (rate matching)0] $£ZEICH16L). CIRAYE H|E(bit)EE A D9 (cell-specific)

5 = AFRX} 7|7| E ¥ (UE-specific) e DEYE E7(codeword-specific)] HiAlo
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10 +=3tAl 90lA B HIEZ QFALE UCIE ¢ 7i2| REO| OfE3SH?| @IS Cta
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A7 (codebook design)0] 2z0f 0]20] & 4 QUr}.
43.2. Z2|3Y W (Precoding matrix) W= OpX|atoz RIZ} EDE 2749
Me = o olsf ZFEICH
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CRC+= CB CRCOI geprepaa(D) = [DP4 + 0?2 + D8 + DV + D4+ DU+ DO+ O + [P +
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O[5t0f A= 52050 EHAOIN ALSElE CRC 37) 2T WHO| THEhA AtM3)
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