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(57) Abstract: Provided is a method and apparatus for controlling trans-
mission power in a wireless communication system. A terminal sets trans-
mission power of a physical uplink control channel (PUCCH). Among a
plurality of physical uplink shared channels (PUSCHs), at least one
PUSCH to which uplink control information (UCI) is not mapped is de-
creased in transmission power based on a maximum transmission power of
the terminal and the transmission power of the PUCCH, and transmission
power of at least one second PUSCH, of the plurality of PUSCHs to which
UCT is mapped, is set. At this time, the UCI and uplink data are transmitted
through the PUCCH, the at least one first PUSCH, and the at least one sec-
ond PUSCH; and the at least one first PUSCH and the at least one second
PUSCH are allocated to component carriers (CCs) of a plurality of uplinks
(ULs).
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[0033] %= 14+= 3GPP LTEOA] "lo]¥] 2|9 2 Alof A do] W &= &2 % 2+
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Division Multiple Access), TDMA(Time Division Multiple Access),

OFDMA (Orthogonal Frequency Division Multiple Access), SC-FDMA (Single Carrier
Frequency Division Multiple Access) & 2t £ Th g 54 &4l A 2=Hlo]] A8
< 2t} CDMA+ UTRA(Universal Terrestrial Radio Access) CDMA20003 &2
2 7] 42 (radio technology)= -3 2 <= 3t} TDMA+= GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data
Rates for GSM Evolution) 9} &2 H-41 7]« = -4 = 4= 9lt}. OFDMA T IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 3}
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UTRA T UMTS(Universal Mobile Telecommunications System)2] o]t}
3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)--
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UMTS) 2] A 524, 3185 A oA OFDMAE A|-83}aL 73k A of A
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L= l o
FA A Al 2E(10)2 A o] &2 3}uk2] 7] A =1 (11; Base Station, BS)S
EFet} ZF VA H(11) EAQ S X g 4 o d(dnkd o A do] g} ol 3H)(15a,
15, 15¢)0] ol B2 V] 2555 A a0}, AL hA] haee] o el (A e
sho 2 o)A 4= Qlv}, ©(12; User Equipment, UE)<- 217 ¥ A} o] 540 &
7H4 4= 91 91 MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal),
SS(Subscriber Station), 541 7] 7] (wireless device), PDA(Personal Digital Assistant),
A4 &l (wireless modem), 5 ) 7] 7] (handheld device) & TF& &0 & &2 <=
AT 71 A= (1) AukE] o 2 wik(12)3 418k 214 1 ] A (fixed station) 2
ElgaRi R eNB(evolved—NodeB) BTS(Base Transceiver System), 9 Al =

3Z 21 E(Access Point) 5 e B )
G s o R O}Ljr/] Aol ah=t], D}“LO] 25k A& AW Al(serving
cel)ol e} g}, A Ao tis) T4 Au|2E Alg sk 714 =& A

7] A (serving BS)©] &} g}, LA E Al A| 288 A B A 2Bl (cellular
system)o] 2, A A0 QA1) e ol A A el 2413
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, k(k=0,...,Ngpx12-1)<= 73 & o] FikG ) ¢l dl 2~ 0] 31, 1(1=0....,6)>
Ood LH OFDM/‘]m (?ltﬂ/\o
A, Bhkel A 5 e A7
PR A X2 A6 R0 EY
A1 25 U] OFDM 41 ] -5} 2551 o
OFDM 4 ' o] =9} Bkl o] 4=4= CPY| 4 o], =3} 7F4 (frequency spacing)
ol mek thekst Al WA E = Atk o & %01, 1 CP2] 7% OFDM 4] 'H 9]
T 70] a1, B E CPel - OFDM 41 9] 4=1= 60|t} 3}1-2] OFDM
@%ﬂﬁ%%%%AﬁTA%@%5UJmmw%§2m&g&4%@@&@

> 20U
NN
Riﬂ
0%
e}
_>‘i
rjg

E

ool 1] 7 OFDM 411, 3142 3¢l 4 12
2 E3eh AL oA A0 7 Eh,
ol el A& 1= AL op]ek.

3
ol

O
O

1

FH‘“

N4 S AR Qe 2 E HERIY,

SO CEREEE DERFEEREFY RIS T SR S
CPel A 77112] OFDM 411 e}, A3t e ) v o] 3 vl 230 9l

=
Z ) 3 OFDM 412 & (1.4Mhz t) & Zof| thal] 4 = # T 4 OFDM 4] '8 &)o] A o]
A Eo] ey = Alo] o 9 (control region)©] 3L, L} 2] OFDM 41 H &2
PDSCH(Physical Downlink Shared Channel)”| S+ %] = tlo]E] 9 o] H 1},
PDCCH< DL-SCH(Downlink-Shared Channel)2] A} et 2 F 52wl
UL-SCH(Uplink Shared Channel)2] A9l &% 4 X PCH 72| #|o]% 41,
DL-SCH /\Lg] }\]/\Eﬂ ;Gy_ PDSCH A} 0. &2 #] & g aqlﬂ oﬂ/q]/\ %%ﬂ FANCH
G AT Ao} WA A o] Al ek, ]l el o] UE 215 W) /i UESol tiek %
a9 Ao el 2] F3st W VoIP(Voice over Internet Protocol)2] &4 s} 55 U=
T AT 579 PDCCH7} Ao o el A &= o o, o
lmaﬂg#wﬂaﬂ*%ﬁHmaH~&4t%%%ﬁ%ﬁﬂammmml

@
rlo
u|
>
o
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Channel Elements)2] %] $F(aggregation) *J C. 2 A& H T, CCET F4 44 9
Efol W& 5858 PDCCHO Al Al &317] &l AF-&-5 = =] 4 5
el olt}h, CCE= &9 A9 8.4 1 (resource element group)©l] t]-5- % U},
CCE®] ¢} CCEE Il 93l Al &5 = FZ5}&9 A3 77 ol whe} PDCCHS]
S 2l 7bs ¢k PDCCHE W] E=7}F A7 ¥t}

[0058] 71 A] =& whibol Al 1) & &= DCIe W} PDCCH 7S 24 8)51, DCIO
CRC(Cyclic Redundancy Check)& + ¢t} CRCol| &= PDCCH®| 4+ A}(owner) -}
|- 5o upe} 31k 4] HH A(RNTI; Radio Network Temporary Identifier) 7}
a7 w1}, 54 S 9138 PDCCHENE w2 o] a1 AW}, o & &
C-RNTI(Cell-RNTD)7} CRColl nt2=7 4 = QU B, H o] w A A& $ ¢
PDCCHE}A #H o] A A] 2 2}, o & & ] P-RNTI(Paging-RNTI)7| CRCel|
np 7] E 42 )t} Al 2~ E A 1 (SIB; System Information Block)E 9] gk
PDCCH#}A Al 2~® g 1 21 2} SI-RNTI(System Information-RNTI)”7} CRC]]
np27 ] Ak whd o] A A 2 st i) dEol ek Sl dd
M A 2 S HS ZX| A 817 ¢ 8] RA-RNTI(Random Access-RNTI)”7} CRC ]|
np27)E 4= v}, CRC7Z| B9 7 DCI= Al € 5.9 (channel coding) & o] E
ull % (rate matching)= A # A542 5= At}

[0059] &5+ AFE A AR 7 E2E YERATL

[0060] 7FFPA AR Fap Fol A Ao Gt Holy dfor vhd
AT A7) Ao @2 dE A Alo] AR I7F A5 7] 918 PUCCH(Physical
Uplink Control Channel)©] St gt} A7) t)o] ] o AL wo| g7} 241 7]
41 gk PUSCH(Physical Uplink Shared Channel)©] &4 ¥t} 29 Aol A
A A E = 7§, @S PUSCHSF PUCCHS] 54 A4S 2 9e <= gl

[0061]  3Fu}e] ©del] Ol sk PUCCHTE A 2 Aol A AH9] E5 4(RB pair) &%
S E T AL B5 ol ot A B2 Al 29 A2 &5 7ol A
A2 o2 Bk atE 2]kt PUCCHO &3 5 = A9 55 o &3+
A BF o] 2| 8h = Filkar= £5 74 Al (slot boundary)E 7= 0.2 WG
o] & PUCCH®ll &% &= RB #o] &3 B A NA F3t7}
&4 (frequency-hopped) ¥ $1th a1 $hr}, whdko] AFaked I Alo] Y& A| 7ol ufe}
M2 T2 PkE S ol AET oA, Fuka to]HAE o] 58 A& 5
ATh m A BT ol A PUCCHO &3 253 2] =2 49l
F el AR = vER = YA QlE 2o)t)

[0062] PUCCH o = A% 5= 238w A A o] g 1 ol = HARQ(Hybrid Automatic
Repeat reQuest) ACK(Acknowledgement)/NACK(Non-acknowledgement), 3} &5 % =
A 7l & YElUl & CQI(Channel Quality Indicator), &8 = 4 29l &v
2 7 Q1 SR(Scheduling Request) 5 ©] 31

[0063] PUSCH< A< Al ¥ (transport channel)$! UL-SCH(Uplink Shared Channel)©|
W8 €T} PUSCH 7 0. 2 A& 5 &= 4% o vl ol B &= TTI ¢t A& 5 &
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[0064]
[0065]

[0066]

[0067]

UL-SCHE 938 dlo] 8] 5521 %15 B S (transport block)d <= AT}, 7] A5
52 AREA AR A 5= 9l , 738 A do]H = t}5 8} (multiplexed)
tlolEd 4= . %E%WOH%ULKH%%QH%%%ﬁﬂﬂ@EA
tFstd 2ld 5 vt o & , dlo]H ol Y58} 5 = Al o] A Wofl = CQl,
PMI(Precoding Matrix Indlcator), HARQ, RI(Rank Indicator) 5 ©] = 4~ At}
E= g dolE = Al Hvte 2 5P E I QT

% 62 SC-FDMA Al =Bl oA HE7] 29 o o & eI

=62 #2381, A4571(50)+= DFT(Discrete Fourier Transform)4-(51), -1k 31}
5 (52), IFFT(Inverse Fast Fourier Transform)3-(53) 2 CP 41 5-(54)&
gk}, AE7)(50) = A E 75 (W] 12 A]; scramble unit), X5 2] o] A

5 (V] I2 Al ; modulation mapper), @] ©]© 93 (7] T2 A]; layer mapper) 2 ] 0]

¥ 1Bl o] Bl (7] L2 Al layer permutator) & £ 3-S5 91 0.1, o] &= DFTH(51)9]]
OLH HH ] = ‘r‘ Mﬂ’

DFT3#(51)t= 912 1= 418 Eoll DFT 3 afo] %2
A1 M & (complex-valued symbol) S & & 3lT}, oq] Zo] N, A HEo]

310 (51, N = 41915, DFT 217 (size) = N1 . DFT(5 13 12k
3% ] 51U (transform precoder) e} &4 = T}, FkE 3} W5 (52) = A7 HAG
MBS Fai o] 2 ksl 9 AL, A7) B A AEES
ol A& Yl S A ESo g&ate Al 845 H3d 5
AT}, kg5 M (52)= A9l 9 3 (resource element mapper) 2} = H 4>
IFFTH-(53)+= § & 5 += A ol &) IFFTS =8 3}o] A7 o 21591
ol B & 93k 7] & ] ¥ (baseband) 21 &5 Z 2 slt}. CP A3 (54)%= U]l E
915 712 o] A E] SN AN Balste] o EE 95 7% vo] A5 o]
QHEL F-of] 4F%) gk}, CP 4F 4 & 5 8l ISI(Inter-Symbol Interference),
ICI(Inter-Carrier Interference)”| W} 4] o] Tt} A &2 2| o &= A A o] F-4<

= At

(]

d

=3
=
37

°

L 78 FukEa U B A AR ES Fuba G Y 2 Bkdato
Wg ok g e A o & UEiv B 7-(2)F Fxshd, kSl iy =
DFTH-2458 94 547 AU ES T oA dE5H FukdutEd
WG gt e A E o] Y WA g Fukg el = 0r0] ARl Hu o] &
A= W3 (localized mapping)©] 2} -t} 3GPP LTE Al =8l ol A &= 5 ¢ 913
WA o] AR T = 7-(b)yE FEek, kG T Y1 ¥ = DFTH- 2458 =3 d
AL H 27l o] o AEE Alolvig L-17] 9] 0= A4 Skl A R). 5,
DFTHZ45E S84 H4F AHES T35 JJolA 402 A4k

3 HEd

. 0] & -Akd 91 (distributed mapping)©] 2} $-T},
08 T WA T 127 (s) o] Ak
B WS AR A5 B W S o] £ 40,

= -1
E8E L2 AT HE AT AE7]e 722 A oE YEHd T



10

WO 2012/020990 PCT/KR2011/005849

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

% A& 71(60)= F-0kE 3t 5 (61), IFFTH-(62) B CP
Zoai, Fx AE g (60){— 569 AE71(50)2 A
= A H o Fuksal 61

54 kel 13 Eek, o ) Fukgn w—t— = 7@ W W09 WAL
P RS ]

27 S Auzele] Fxe U oot &= 9-)9
Muzeele] jrae = CPel B %5 YEbulvh Rl Al &5} A2
38 238t} A1 S5 A

=3a XU PN 25 7b2F2- 7 SC-FDMA 412 3t
A B3zl Ul 14 SC-FDMA A1 H L2 05§ 1371A] 41 old) 27} u A Xt} A
e 22713 2 1021 SC-FDMA A& g = A7 ddd 4 vk =

5
AT = A F=E o] &slo] AFE 4= . FFR A& A 22 ZC(Zadoff-Chu)

A B 27} AEE = 9l o FE Q1 H X (root index) 2} 552+ 4] 3 E (cyclic shift)
Fholl whe} v} gk 72C Al A 227 A E Ak 7)Ao kol Al A 2 o E
o A EZE §hS g@dske] 2 il (orthogonal) Al A 2~ B
=2 1l (quasi-orthogonal) A @ =5 G 8 &2 widel AdS =4 = 9l
F7) uste Q] o] 270 9] & 35toll A A& A ST AFA] ek Fabka o 9
e e sdd 55 ol vE 5 k279 XM= sds A=
15 A9 27} *P-&QE} 2 A S 7) A5 = SC-FDMA A& Al 9] gk v X
SC-FDMA 41'H-& F 3 dlo] 8 7L G52 = v} K 9-(b) 2] A Hiz e <)o
TEEY XLCPA 95 Hepdoh ARz AL Al E2d A2 EES
ket Al £33 A2 5 7272 6 SC-FDMA 4 S ¥8+3lu), A 132 Q]
U] 12 SC-FDMA A& 05E] 11742 A ol gl 27} w) AR Al old) 27} 2
2 821 SC-FDMA A8 53] Fx A5 7l dEsdu F2 A7 AEy =
SC-FDMA 41'3-% A 9] & 1} 2] SC-FDMA A1 WS 23] do) g7} AbHr),

% 9o LERI A g9t o, HH Q) ] SC-FDMA A& S8 Abed Fx
A1 % (SRS; Sounding Reference Signal)7} 7152 )\E 9]11}. AW JZ Al S =
AP 2AEE S 8 ddo] VAl o m HEohe Fx AS o
R R R R I e e i Nga 53 *c}ﬁb“ﬂﬂ Ade F4skaL, 4"
e A A4S g A 2AEH O o] &gk

& ¢] 2=t H (clustered) DFT-s OFDM %l 5 W2 2 7] 2] SC-FDMA 7 <& 2] 9
Hgow TYFATE AR oy AHES 559 A ES50 2 UFal o] &
Fubr GG oA A= YA A PG sk W otk

%102 &2 22H ¥ DFT-s OFDM A& W2-& A &3 dE7] 9] A oot} =
105 Fx8k, AE71(70)= DFTH(71), -9-& 3 39 (72), IFFTH-(73) % CP
AHF(THE S AET)(70)= 24 E FHEEAD, BRadolA
W (W 2A), dlofo] HoH(F A = #lo]o] T rH ol B (M A)E v E3E
T Ao, o= DFTH (7Dl oA w2 5= At

DFTH(TDHENFE 85 545 AHES N/ A1 5502 Ud (NS

rN

0>«

> o

=

N
N

0>«

]I
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[0075]

[0076]

[0077]

[0078]

AR NS AL EEE A1 B AN B .., A1 S NO R
CHER 4= QU ko 19 (72)% NAJS) A1 B E S ki o ool A

= T
AN A kgt §g vt g 27 o] A HESE Abo]uit} NULL®]
A4 7 At s R ES ) B4 AHES Fabg JAolM ds5d
SRk abel] YsgE o vk F, sk M H B35 oM = 5 s 2 o
AR&E 9l
=109 735:7] (T0)= @Y o %lﬂr(smgle carrier) A& 7] = Y%
Hb<E v (multi-carrier) <& 7] ol B4 AR 4= lvh @ WbEu} A7) o
A& E = A9, N7R Y] A E S%Pa‘o] L5 ahve] kg atel )& T ok
NN A H BE5E 5 7H2he] A 2 B5eir)

Wt A% 7)ol AL E 3 =
ahvpel kg aol S8 4 Q. s, B w5 A S0 A8
Aol = NS A1 25 F B0 A1 B2Ee shupe] ikl

= -s-<
I Qv §h, I 109] A& 71(70)0 A SFuke] IFFTH-(73)5 &3 AIXE 949
A5k AR BT WekA, = 109 271707 T W 4471 ALgE ]
Hell A = A& w3 S (contiguous carrier allocation) 72l A <15 &
HEE 3} 7 Fnkgw) 714 o] A E (alignment) ¥ o] oF ¢k},

%11 2225 ¥ DFT-s OFDM A% W48 486k dE7] 9] & o2
o ojt}. & 11& FZ2eHH, H457](80)+= DFTH-(81), F-wk5 3} ¥ 3 (82), &<
IFFT(83-1, 83-2,...,83-N)(N-= A} <) 2 CP A F (84 Z 3¢,
AE7180)= 2R FHE =AD, ZEd ol WH W =A]), #olof
P (M A B Flo]of HF-H OB (M =ANE U E3E = glon, o=
DFTH-(71)°ll kA v x4 = 9l

N7j o] A H B2 2 7h7bo) }\1 H B2 8] 7|8 4 o2 IFFT7} =8 o,
XﬂnIFFT—,—(38 n)< A H =3 #n°l IFFTE 3} o}oq An 7] 2 A A2 E

H gtk (n=1,2,..,N). Aln 7] & thS 2 S0l An 9kE3; A S 7} 5 H?d Xﬂn A

my} AAAETE NS A H BEEE 2 1E *Mﬂ N7j o] -4l e Hefxl
5, CP A F314)9 93] CP7F A et & 119 H571(80)= X*iﬂﬂ e
Hko- HkFulE o] Q1 84| g # 9l EH Sl 3 (non-contiguous carrier
allocation) 8ol A AF-&= 4= Q)

T 12% Z8]2E Y9 DFT-s OFDM A% W24 & %] 831
o o]t} & 12+ & H(chunk) Y9 & DFT T8 I Y S

>~1

AE7]9] & o2
3 3} += H A 54 DFT-s
A=

OFDM A] Z=8lo]t}, o] &= Nx SC-FDMA = &3 4= 9t} 28 A3,
7@&71 0= I B2 B 6}—“%(91), ) A (chunk) -8 (92), H-<=0] A4
1(93-1,...,93-N), H-= 9] WM 27](94-1,...,4914-N), 9]

DFT—.—(95 1,...,95-N), &=7 9] FukEst 17 (96-1....,96-N), 5-72]
IFFTH-(97-1....,.97-N) R CP 4] F-(98)5 E &3t o714, N2 vz ik v}
AL 717F Aol oh RES o] A = vk Al 29 5(93-1,...,93-N)
7} 7k & 22 A E FH (Y EADS 23 A vk HET](94-1,...,94-N) =
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LEdold Wyel A = ok AE7](90)= dlo)o] W (m]=A]) B 2l o] o
¥ H-H o] TEANE v 283 4 9l o, o]= DFTH(95-1....,95-N)el| ¢FA]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

) sle] A <E =S (transport block) 2] & H| 2 319 7 (coding unit)©]]
=gt & 139 UL-SCH A5 Ao Ao s 2t Fdgd = Ao 7+
UL-SCH A% A dell thafA 282 5= 3l

%138 Fxshd, ©A S1000 4 %15 £ 5ol CRC(Cyclic Redundancy
Check)7} 714t} CRC7| 718 0. 224 ol 2] 71 S (error detection)S A ek 4=
ATH A B0 975 A, 9 g E] V] E(parity bit)2] Z17]Z L, B=A+Lo| &} &

= At

-k (segmentation) ¥ 31, 7} I = B
Kr2 38 = 9lon r& 55 52 Waoly,

G| S1200 4 7+ = B2 o) dlo] A
9 (turbo coding) W2 0.2 A d o] 5=
19 E(coding rate)<> 1/30] 2.2 37 2] 71 ¥
H3 7kl ZF 39 d ~2EH S Dro] 97| .

A S130001 4 Ad I o] e 7F Z= BFof tsto] #o]E vl A (rate
matching)0] =& dr}. = B W7k rd u), g0 E v Pl v Ee] 4= Br
x5 .

WA S14000 A & o] E v 3 o]
<14 (concatenation) A t}. G Z+
N A wlojo] el ol HE BEoll A Alo] Fue] Abo AbEE =
HEE 493k Zlo|t}. o] u) Alo] A1 += UL-SCH %3} v} 3} (multiplexing) =
I At

WA S141 W A] ©-A] S14300] 4 A o] 4 1.0l
H = CQI 2/ PMIE X313 Alg
e =t} o] el A CQIs= PMIE E 38t 2l o2 7 gkt 7} A o]

Wol| gjste] A2 vhE 51 4 Q] el whet A 2 vk 5 ol
|5t} Aol BE7FPUSCHE #1454 v, CQL RI ™ HARQ-ACKel th & =} &

=

thskel Ald s o] 5= g, Al o]
i

% ,HARQ-ACK % RI &%

i

2o He ooX
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[0087]

[0088]

[0089]

[0090]

SHd o ) B A Ao o A= w@ A S1419 A4 CQI, @A
S1429]| A RI, ©7) S1430] 4 HARQ-ACK©| MY 9 5 &= AL 714 841, o] 9
A= = AL oy,

A S15000 4 dj o] g of Al o] A xof| tf g vhFs} 7t ) w Tt o u
HARQ-ACK g X = A H 2|9l o] 27 o] £ 5ol B4 &4,
DMRS(Demodulation Reference Signal) =9 & A}-¢lol] W13 = 4= 91t} g o] g <}
Aol AHE 535t o 24, Hlo] Bl 9} Alo] AH = A= v Wx A
M= 2 o) S|, ey g A o] A8 oA g1} o] 4ke] UL-SCH A%
BE2o] A% E 49, COI AX &= 7 32 MCS(Modulation and Coding
Scheme)E 714 ¥ UL-SCH A& &5 49| tlold ¢} thF3sl4d = ).

) S16000 4 2 21 E 2] W (channel interleaving)©] $>3) v}, Al €
N -2 PUSCH A g 3 A x o] =) d 5= 1o, A d e gy o
o] 8| A M2 4 'H (modulation symbol)©] %15 3} 3 (transmit waveform) S = A] 7k
-1 % (time first mapping)2 5 21T} HARQ-ACK 4 B 1= 43 % =L DMRS
F9 o] Al WgE 4= 9131, RI 4 ¥ = HARQ-ACK A H o] & 8] Al-&5 &=
b2l F9] ol g = 7 Ut

I 145 3GPP LTECN A "o g Ald H Ao] 2l do] Mg 5= &2 4 x4
Q49 A oo|t}, 7} 2 =2 DFT(Discrete Fourier Transform)2] ¢ 2 <1 714+
Fuk<E 9} (virtual subcarrier), Al 252 SC-FDMA A ¥ S e}, ZF &5 9]

4 7 SC-FDMA 4ol & 25 7F =3 €t} vlo] 8 &} CQI= A7k §-4 9]
W0 82 g Tt vlo]H &F CQIE A Hserial) 9174 WA 0 & tpFsld
AT} o151 ¥ HARQ-ACK+= 2 Al 37} W H SC-FDMA 41 ¥ <l 9]
SC-FDMA 420l 9153 ¥t} HARQ-ACKS $ 8o Ab-&5 &= A& 71
ksl o] mpA]ul Lo 9] X8k 4= 9l th, HARQ-ACK g 1= A H 2 & Q] 1] 9]
2701 ¢] 3ol 25 &A1 9= v} RI3= HARQ-ACK©] 55 =] o] Fhof] -7
$10] HARQ-ACK©o] W d A a4 9] Slo A #lo]E w44 4= gt}
HARQ-ACK % RI7} W3 5] = SC-FDMA A 9] 75+ A 47 <= 2o}

52 157 UL-SCH A& A 2 o] A ¢ g o] & v o ort, w7 S20001 A
ke UL-SCHE] RIE 212 3ln], @7 8210004 ©-2 UL-SCH2| & =15 A 9]
A o] AR AT} o)l Alo] A d o] F Ao upe} Alo] 2 d o] Hu
HE o] =27} 3249 5=tk Alo] Al g o] AH N E e F= v Hhe (simple
repetition) %2+ =3+ B 9 (circular buffer)oll 2] 3| A 42 4= S}, o & &

AKX B E7} a0 al a2 a3]0) 3L B9 57120 A 4E A1 | EE g
HEE-of] 2] 3] 4] [a0 al a2 a3 a0 al a2 a3]Y <= AT} A|o] A el A= vo]F
Aol FAR sk o 2R Al 19w Q1 3] = (signaling overhead)E 3] gt 4=
AT} DMRS7} dlo] ] 33} A sk ] mddol] s A Ze]my H e Ao
A o] BA9k dole] AE e HAVE AR ThE AF Ao] AdS fg PMIE
TR Ald e djof & F e v) Qv o w) Ao} A 2] & Sh(effective)

4
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

B 71781 A F-oll e Alo] Ad o] B A= o]y A d o fY e}
sAdatA AAgE o ATt

A 822000 4 e dlo] Bl ¢} Al o] A d S vhZ-skst, @Al $23000 4
ke A TE Y A S gk @A S24000 A T2 B o] E] 9F A o]
A €S MCS 3.9l w}2} QPSK(Quadrature Phase Shift Keying), 16 QAM(Quadrature
Amplitude Modulation) F=1= 64 QAM & 2o] WM& W2 o 2 WSk}, WA $2409]
W A2 & 159 UL-SCH A& Al d o] A ] s o] o] H-go| A =85
4= A t}. o] o] A DFT(Discrete Fourier Transform), MIMO 322 55 2 %91 @ A

9 ol FaE 5 Ak

27 8] B30l & 7S w), A g Y& 7F F g o]of dslo] el E ), Fol Xl
MCS 3to] upe} o] E uf o] = dr). Q1 { JH nEx A
E- A (cell-specific), &% 57 (UE-specific) B H 2.9 £ (codeword specific)2]

vpal o 2 A~ E E 4= Qlr} o]oj A FFol= dlojo] &2 g E 4= lr), o]
dlo]o] 4 Z 8 (shifting) F=+ & 0] ©] 3 H-E] 0] 4 (permutation)©] 5> =2 = A1},
3GPP LTE-A-2 W53} ] §¥(carrier aggregation) A 2= 8-S %] ¢ g+t WhE 31}

73 Al 2= %12 3GPP TR 36.815 V9.0.0 (2010-3) =3 < 2t}

WhG ok F3f Al 2] & Fal T4l Al~dlo] Fujels A st al e R
e Bl B} 22 g E8 7R = 1)) o] o] "k ulE Foba] B oS
T8k Al 2= 'S om) gk, gk a) 39k Al 282 O] 9 % 3 3} (bandwidth
aggregation) A] =8l 5ol t}E WA o 7 B L= v} whbl g Al A" 7}

A3k 2t Wk 7E A 2
HolA gl 14 (non-contiguous) WEE 3 9 A] =7 0 2 i = 9l

3k Al ="l el A 7} Wk51} Ao o

EAEE = QA 1)) o) o] vk akE & =
Al =B 3k 9] 319] & 24 (backward compatibility)= 9 3}0] 7] A] =B o] A
AFESE tl 9 &S 0|2 ARS8 3 R 9l o & E0] 3GPP LTE A & 1.4MHz,
3MHz, 5MHz, 10MHz, 15MHz & 20MHz¢] t] & %2 %] 435}, 3GPP
LTE-A°l| A = 4}7] 3GPP LTE A| =% 9] T} o] %1 0]-8-5}of 20MHz ©]/9]
HAS Y T AT e 7S A 2" A& TR AR S| gL
M2 WS AYste] oS A4S 7512

WEESE G A 2ROl A B Gl mpebA] ship mi Hae] ukpulE
E Ao A% iz 518 5 ATk LTEA SEe B50] ik nh2 % A]0] A%
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[0104]
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[0107]
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©] RRC(Radio Resource Control) Al 21 & o] 2] g4 4= ¢lt}. RRC
Holl ofsf e AE A A (conflgured celyol &} gt =, A4 A
A S A A2 T0] A b e A8 o]
2] = MAC(Media Access Control) A] 21 & o]
MAC }\]:LHFQ ] /] H ?SLEPQ /ﬂ].ﬁl ﬁ—/ﬂ Al (activated
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UCI+= PUCCHE &3l <4 < 331, &=+ PUSCH= EOH
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O_u

O

_|_4
0%
ol
o,
: [
Y

“W Ucm %< ¥ = PUSCH7}F UCIZt A6 5] %] ¢ += PUSCH:.U} §-413 =
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[0108]
[0109]

[0110]

[0111]

[0112]

[0113]

> W Pouscre (D) = Fomax — Brucca @)
C
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ol 3| A 2} PUSCH®] <& ¥ o] §o] vhike] FH ol HF <ol A PUCCHY]
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7F A& 5 ok 2ADH RS UCTZF A6 5 4] 25+ PUSCHE] %<5 7 & o
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s A A8 = Sl

UL CC®] PUSCHE &3l &5 = dlo]H 9] QoS(Quality of Service)t= =&
# 9 (logical channel)2] & 2] A}l (physical resource) &= 2] W37 o] o] =8t <=
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AL QAo g At A Ad e AE do] fhAhEHE A58 HAge
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[0114]

[0115]

[0116]
[0117]

PUSCHOI| A< # E wj) ZF PUSCHS] %<& 48 o] if%—;}ﬂl
A 3L, B= UCV) A% 5] = 5572 PUSCHO t)&lo] -4 &9 5 4
AeS g = ) o & o] UL 52 CC(PCC; Primary CC)9| %
PUSCHE Y& UL CCell &9H PUSCHH.t} $-418 4= Qlt}, o] = UL PCCE

E& A 5714 UCI % v L% Q3 ACK/NACK A5 2} *ﬂ] =% 2% (SR;
Scheduling Request) 21 &7} A <55 7] wjsi-o]t}, <, UL PCC7} o}l & UL
Cccoll g pUSCHell tha A = A 7@* Ao A E Fastar, A dE
¥ & UL PCColl &% PUSCHOI g3t 5= 9l
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A AE o] A foli= okl b o 2 AAE 2= 9t} o 2 So] b
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o 5

/\
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w
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layer) Al 19 H S &3 A WEA A (semi-statically) O =2 A G E 4= Qi) B
-9 PUSCHA Aede i A gy glo] Ao 484
oluj UCI7} A% % = PUSCH”} e+ H UL CCE 9] & ¢ (physical) CC
OJEi}i E= =¥ (logical) CC 19 271 71 2F2 = 7S 2 AU 2 4
T 7 A E G Y} B, A5 B 5(TB; Transmission Block) 2] =1.7]of u}-g}
A =7 EAAE 7 U ol & Bl 2AEE | UL A A7)0 7 2
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whre] o) Ag A8 2 7] PUCCHE] A5 A eS 7|Hko 2 H422] PUSCH
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5200 E g o] Ao 7k R Y = ﬁ A A= o] ER ot
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Radio Frequency unit)= 3 $FSHT), 32 2 A4 A (810)+= A 75, ¥4 H/HE+=
WS gk, A QB H|o) A SR E S O] AlZES TR A A (810)0]] 9 &
T Ak v 22 (820)F T2 A A (810)2F A A E o, ZE A A (810)F
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ZEAAO10)= AtE 75, A Wi ES T g A QB H o] &
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I 2 A A1 (810, 910)== ASIC(application-specific integrated circuit), T2 5 A,
= 32 Q/EE volH Ay FAE X 5 vk vl 2] (820, 920)=
ImMmMWWmmmwRMWMﬂM%%%MMMu%ﬂﬁﬂGR]ﬂEﬂ
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AEEYO R ﬁlfﬂg u], A3k VS A VS sk ek,

7% $)E 789 = Adv. BE2 v 2820, 920)°l A 7w a1, 3 2 A A (810,
910)°ll 2] &l 4 63% AT, W 22 (820, 920)= 2 A A (810, 910) W H+=
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T

[ 1] T FA Al = F el A whdol] o & A E E Alo] W el 9lo] A,
PUCCH(Physical Uplink Control Channel)] A% 28 A4 s}aL
‘ﬂrmg A A& A= 2 A7 PUCCHE] AF A ¥ =

“¢] PUSCH(Physical Uplink Shared Channel) ==

?‘é } (UCI; Uplink Control Information)”} 933 ¥ A] &2 %]
3}}2] A1 PUSCHS] <5 A &S 7 A (scale down)A| A A4 8},
%&7] <72 PUSCH % UCIZ} {13 € o] & a}ito] A2
PUSCH®| & & A4 skar
“d7] PUCCH, “d7] Al o] &= s} u}o] A1 PUSCH R 371 # o=
shute] A2 PUSCHE 58] 371 UCE R 3 F = dloJH &
A&k 215 93ty
2}7) Aol ate] A1 PUSCHS} 7] Aol &2 alite] A2
PUSCH<*= 542 ¢k = (UL; Uplink) 74 Wk 3H(CC;
Component Carrier)ol] &9 5= A& 54 02 3f= A5 A9
Aol W,

373 2] Al 1 7ol 3lo] A,
d71 Aol it shte] A1 PUSCHS]
WEet e A v o] AAH = Ale
Aol W,
2 We - Ppuscre (D) < Femax — Pruccu ()

% A2 oful o] opa
E ax
-1 [}

Ao dhe= A

|
puscuc(i) = 7 3101.3* 01‘14'/] A1 PUSCH/] R == PCMAXt
A7) we] Hof A& A E, Poueen() = 7471 PUCCHS] &
A& VeI
[7d 73 3] A 1 gl Qo] A,

}7] UCI= 5771 4 (periodic) UCI, H| =71 4] (aperiodic) CQI(Channel
Quality Indicator) B2+ 2§ ©1 74 (jointly encoding)s 7]%4]
UCISH H 714 CQL F o] = 3lusl A& 5 o= 3t A&
e A o] .

[ 7% 4] Al 1 3ol 2lo] A,
217] Aol w slite] A2 PUSCHE A% A E-& 2] Aojw
atuko] A2 PUSCHON w5 3kA] El s &= AL 5 o= 5he A%
e A o] .

[78 73 5] A 18l Qo] A,
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’F7) Aol & sk e] A2 PUSCHE] A6 A8 AAd -4

9 (priority) & 7]RFO. 2 A}7] Ao & d}1}o] A2 PUSCHY
dFE = S EHOR & dAE A8 Alo] W,

Al 5 gl 2lo] A,

7] o] 32| A2 PUSCH 5 UL 5° 2 CC(PCC; Primary
CO)oll & A2 PUSCHS| A& % & o] -A3to] S s = Z1&
EHOR } AE A8 Ao Wi,

ol 2
71 4 =9 *E PDCCH(Physical Downlink Control Channel)
RC(Radio Resource Control) A] Z1d ¥ o] 2] 3
| A (explicitly) 0.2 A A H = A& EH O 2 3= dAF 29

>,
>
i
o
. 1R
o
o)

A7) - == 7] Aol skbe] A2 PUSCHY | &5 +=
A7) =] UL CCel oY A W= # <5 55(TB; Transmission
Block)2] Z17]1Z 710ko 2 ¢FA] A (implicitly) ©. & A A ¥ = A&
5705 ot A% 19 Ao]
Al 5 gkl Qo A,
A7) Ao & at ] A2 PUSCH = H]57] 2] CQI7F W8 & A2
PUSCH®] %14 41 ¥ o] -418to] 5| =
-
=]

gt A e Aol B

4 A ATl A,

A A8 E S B 97418k RF(Radio Frequency)*-; %
7] REY-9F A A ¥ = L2 A|A & L9314,

&7 ZRAAM =

PUCCH(Physical Uplink Control Channel)®] #<% A =& A A3} a1,
o] Aol dE de 2 A7) PUCCHY] AE A8 S 7o =2
4= 9] PUSCH(Physical Uplink Shared Channel) 5“3 =1 A ©]
] K (UCI; Uplink Control Information)”} 913 ¥ %] 2 4o 1=
slibe] A1 PUSCHE] HF 782 {FAx(scale down)A| A A7 3} al,
2}7] J4=2] PUSCH % UCIZF 933 1 H o = aite] A2
PUSCH®] 414 ¥ A4 shal

27| PUCCH, %71 o] & 8}rh2] A1 PUSCH 2 4}7] #oj &=
sf1ke] A2 PUSCHE 58l 7] UCL R I A HlolE =
Agshes pAe s

2}7) Aol ate] A1 PUSCHS} 7] Aol &2 alite] A2
PUSCHE 5572 48k = (UL; Uplink) 7-4 RF5IHCC;
Component Carrier)ol] &%= 3& 54 02 3= ot
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DA = 2= ] 29 21 A(scaling factor), c+= UL CC/] oldl 2~ P
puscac() = 7] A o] 2 dhube] A1 PUSCHE] A5 A8, Poyax
A7) e ?M s A9, Prucen(i)= 7] PUCCHE| A&
Aele e,
(473 12] A 10 Foll $lol A,
}7] UCI= 5771 4 (periodic) UCI, H| =71 4] (aperiodic) CQI(Channel
Quality Indicator) H=+= 2 3} <1 519 (jointly encoding)¥ =71 4]
UCIS}H H =714 CQL F ©] = 3}Lel A& 5 o= af+= i,
[7d 7 13] A 10 el 91o) A,

7] Aol dtrte] A2 PUSCHO A& A g2 7] Aol
shute] A2 PUSCHON o5 8HAl it = A& 54 22 o=
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7874 14] Al 10 el 9hef A,

A7) Aol & sbe] A2 PUSCHS A4 A8 AAE 94
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