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(57) Abstract: The present invention relates to a wireless communication system, and more specifically, to a method and a device
for transmitting control information. The wireless communication system supports carrier aggregation (CA). One aspect of the
present invention relates to a method for a base station to receive information from a terminal in a wireless communication system,
and comprises the steps of: dividing the entire bandwidth used by one or more serving cells configured in the base station and the
terminal, into predetermined frequency units; carrying out a carrier sensing operation for each of the plurality of bandwidths divided
in the predetermined frequency units; and when the result of the carrier sensing operation for a first bandwidth from the plurality of
divided bandwidths is maintained idle for a predetermined time or longer, transmitting first information to the terminal using the first
bandwidth; and receiving from the terminal, second information on a secondary cell (SCell) related to the first information from the
one or more serving cells.
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Radio Access) = CDMA20001t Z2 FM  7Jl&(technology)OjM FaZ £ QICH
TDMAE= GSM(Global System for Mobile communication), GPRS(General Packet Radio
Service), EDGE(Enhancéd Data Rates for GSM Evolution) 1t Z4& BM 7|50M FEE £
QCt. OFDMAE IEEE‘(Institute of Electrical and Electronics Engineers) 802.11(Wi—Fi), IEEE
802.16(WiMAX), IEEE é02—20, E-UTRA(evolved-UTRA) S1f Z2 2M 7|&0AM FaiE £
QCt. UTRANE UMTS(Universal Mobile Telecommunication System)@| X0|3, 3GPP(3rd
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L= Oo|A2 ZHEE(microcomputer) S22 HYE £ QIC} ‘3._Ff£i, i 2 M| A (400a,

400b)= StEH Of(hardware) = HUO{(firmware), £ZEYO L& 0|52 ZY0 2k

SLEQIOE 0183ty = ZES T}

rir
oM

o= = 29

jo

SUSEE TAE
ASICs(application specific integrated circuits) E= DSPs(digital signal processors),

DSPDs(digital signal processing devices), PLDs(programmable logic devices), FPGAs(field

programmable gate arrays) 0| I Z A|A{(400a, 400b)0i| FH[& <= RUCH
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I 2 M| A{(400a, 400b) LHO| HIE|ALE 0{22[(200a, 200b)0f XNEEO I Z A A{(400a,
400b)0f] o) LESE + ULk

Z417](100a, 100b)= ZZ A A{(400a, 400b) L= ZZ M A}

e
Uy
rn
| >
2
¥
il
hu
4
m

~A SR ARE HEE MUz L= HO[EO Ofgto] 4~Fel fz3lcoding) I

BiZ(modulation)g &t = QHILK(500a, 500b)of FEetct ok 81 7|X|=9

2 A17|(100a, 100b) 9! 2A17|(300a, 300b)e £ AIAS QI SAASE #2|ste

=]
ox
=2
=
L)

Ch2A 82 + AU
0 22/(200a, 200b)= IZAM|A(400a, 400b)o] Xz| U XHNOE gt Z2IUS

MEE 4 T YsEEs MEE YA N¥E 4+ Aok E, 0]22/(200a, 2000)7t

AL
o= T

$Q

HIH2A 8% £ QL. HE2= ZiA] 22 EFR(flash memory type), SECIAZ
EtQ(hard disk type), HE[ID|C|O] 7}E OIO|=2 2 EFY(multimedia cafd micro type) L&
ZtE EtQol H22|(0E E0, SD &= XD 4 22| &), #(Random Access Memory, RAM),
SRAM(Static Random Access Memory), &(Read-Only Memory, ROM), EEPROM(Electrically

Erasable Programmable Read-Only Memory), PROM(Programmable Read-Only Memory),

A7) 22, Kp7| C23, FrA3 S 0/8s0l B £ UCk
22 MZSY, T o] $417|(100a)s A3AE BEQ0L), WX WH(202), 2|7 (203)
M3 MeS Hao| s A3UE DHE0ONS AIUEZ MBS 0|80

M ASES A3 T 4 Ak AIWSE MSE WX UDEO)N YO HB

AMsol =2 o= i AEfO| w2} BPSK(Binary Phase Shift Keying), QPSK(Quadrature

o

Phase Shift Keying) 2= 16 QAM/64 QAM(Quadrature Amplitude Modulation) HZ& g4l

—

0|83f0{ 22 MZAER WAHCL WAE 24 WANZSS Z2RCIQ03)0 e KelE
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71(205)
1(302), #0]0f
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A A4
o

k=3

A
(AL

= Z2=(301),

H

2|
[=]

H(204)= =4

It
=

OH
=
C}.
= A
= =

AA

o

| 7](100b)

—

E~ PN

olet 20| Ha|E MsE SC-FDMA

YUHED, A

1204)0f
7|x|=0)

o

—

T 3

WO 2012/157994

CHEILE ZES &3 7|X=22 H&5E +

£ 32 #xsiE, 7|X|=2 o

&

joll
ol

I

7|(306)8 =

o

OFDMA

Hes YWEHE05) %

2|3 E(304), Xt

I

1 (303),

Ol
=)

Ct.

ho &= 22F [ASH

a4
o]

87 ¢

A L
=]

Al

=2
==

A4

(W)
(W)

o1

<d

ni0

100
{0

=

A
il

Access)

Multiple

2 20]0] IH(303)0f ofsf ==2f gjojojo] MEEM, Z
Frequency Division

o{(302)&

2| 3. (304)0] ©f
OFDMA(Orthogonal

1L

YN,

| -

|

2} 0] 04

240

15

[ Af,

Sl= ZA20| H|5H PAPR(Peak-to-Average Ratio)0| 2AX| =IC}.

o

Az MzE H

ni0

100
{0

C}.

b

e

=

=

|7 OFDMA

HEA
~

(]
estn, AskaE30|A SC-FDMA

SC-FDMA

L.

[

=

0 22| SC-FDMA(Single Carrier-Frequency Division Multiple Access)
=

ﬁ.
go| HExL|

HEA
(=)

=

gt
| 0{|A{ OFDMA

OFDMA
fo1 F=1

—

O] Ol&& RALY.

0| & &l
|

L

Aage o

20

jo!
oF

o
do

ot ™i(403), M-

A

e
o

t

L

401), &

12

&t7|(Serial-to-Parallel Converter:
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=
I_.

U0 A

CP(Cyclic Prefix) 7| ZE@06)E Zstst= Ho

0|
x

ZOIE IDFT RE(404)

N-IZOIE DFT B&E(402)2 M-ZQIE IDFT Z-E(404)2| IDFT

‘d(single carrier

E
=

<L
=

property)

5

JHR|E 2 shC),

ol

-

wr

—
L

SC-FDMA

deg Fos o

Oled
[=Ni |

DERAI7| A,

BN

A
3

& 5@ % & 5(b) S0 otLtof w2y, DFTE

740/},

==

= X[ (localized) §

=
[

T 5(a)

ALY

A
e

| RS LIERH ZO|C

OH 1o
H'o

, 22{AEE(clustered) DFT-s-OFDMZEt=

£ 5(b)= EAI™(distributed)

HE
=

17]1(100a, 100b)0f AHE

A
(L

<o

2440)

[

2M, ZE|ZHE

{0

N
H

o

HEA
=R |

= 7|&9| SC-FDMA

B{AE{C DFT-s-OFDM

=
=

L QCh

A
0

i30

o
L—

T 60jAM &= 8

23| AEC DFT-s-OFDMO}| 2

15

=& LIEFH ZO[LCY.

~ 23

I2N|

2P AELC SC-FDMAO|A{ DFT

6=

=

T 71} £ 82 ZEAEHE SC-FDMAOA DFT

15 X2| 2EES ZAIS Holch

St

=Nk

h=2
o=

x~

ANal 1t

A
Lo

=X

If(multi-carrier)0f| &

Erd
(=)

Sl

CHE

tn
Al

=X

fr

K
<l

I 2 A

oo, &=

L
[

BAEC SC-FDMAZ X3}

=
=

Ht2=1}Hintra-carrier)

Ezt

ol
—

T 62

z0]ct

j

'g-ﬁ‘*—ﬁ‘(contiguous)gi

IH(component carrier)7}

En)
[=)

=l

HE

=

Fal
=]

mh O 1014

Kk

b= 0210 A

o
=1

8=

=
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H| <& (non- contlgUOUS)EE AZHE HhEO7r 2EE BN 240 IFFT EES
sl Az g ddsts 428 TAIRH HOICL

T 9= N|TE(segmented) SC-FDMAS| A& Xa| IHEES EA[SH O[T},
MIPE SC-FDMALS Qo] J§4o| DFT9} Z+e 7H40| IFFT7} M8E|HA DFTS}

IFFTZte] 27 PMol UohY AS 7PHo| mat G| 7|F SC-FDMAS| DFT SfAmt

tot

FFTo| s

=
of>
Kt
2
0kl
-

M2
o=

&k 742 NxSC-FDMA E£LX NxDFT-s-

J

OFDMAZIL EHE7|T 30k & YAHME 0SS Z3I0 A 1ME SC-FDMAZ}D

08
oR
Q_I-
n
H
O
uju
o3t
By
ot
e
=
|
=

E SC-FDMAL BH 88T S4 zUS ksl

FISH0] HH AlZE =HQl HE HESE NN 120 2 )i 1822 |0 18
=

H—I
|._l
(]
rlo
4o
rx
ofm
>
Rl
| >

HOM ALEEl= REMZY Fxo| 05 ZAISH AOICH
E£59|, & 10(a)= 3GPP LTE/LTE-A A|AHEIO] T X EFQY 1(FS-1)0f U2 M Zy e
OAlStH, = 10(b)= 3GPP LTE/LTE-A A|AHIQl mme@ X EFY 2(FS-2)0f w}eE =2M
oy e oAleiC) E 10(@)°] = &= FDD(Frequency Division Duplex) 2 E 2},

—

Bt(half) FDD(H-FDD) B EO| MEE %= QICt. = 10(b)e ZY FX= TDD(Time Division

£ 102 HZESHH, 3GPP LTE/LTE-AOA AMBElS RMZaQle 10ms(307200Ts)2|

Z0|& 7HXO, 10 74el #&¢ A7 MEZYgez FHEHCE U M= L 10

N
tn

Hel MEZ o= 22 Wzt 20jE = UCE A7|0A, Ta= MEY A|ZHS LtEtL D,
T,=1/(2048x15kHz)2 HA|EIC}.  ZtZto] MEIH QAL 1mso| Zo|Z 7tX|H 2749

Xz FdEnh 2 FUZYY WM 20 JHe] £RE2 0RH 197X cAHeR

defaled = ULk 449 =&2 05ms2| ZO|E 7HXch & MEZ S ME5HY|
ot AlZte M™M&A|ZE ZHATTL transmission time mterval)oé HOlEICH Al X2
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>
Hu

FUZY HE(E2 FY g 2EMd MEZY He(Z2 MDY H),

Hs(Ze £ AUA) 50| o3 TRE 4 UCth

2, TDD ZEOjM olgdda & U Jd3 ME2 A|Zof| o) pEI=Z,

3 MeZyYoR REECt

I=
&
0o
=
1o
=
|T
£l
o=l
ae
rlo
el
0%t
o
H
x
T
[l
e
0o
=)
0z
0%
o

S E11e # wEo| Hess ANYa MEmyY TXE SAF Aot £ 112
YZo}, 49Y3 AEZYYe Fo4 =HQojM Hof ¥ont Hojy Yoiom Pry
Z= QIC} MO|L LISl PUCCH(physical uplink control channel)7} Atstzl3 x| 0f

HE(uplink control information: UCD)E M&38t7| o] MOGH| SohE =~ QICh LS

MOl BFLEC| PUSCH(physical uplink shared channel)7} AFXF HIO|HE M7 L8l

GlOjE EYof geta £ QCh Tk LTE release 8 =2 release 90| Al Ttt2Zt0| SC-FDMA
UAZ M BP0l THY WS S48 |G| UhA PUCCHS} PUSCHE S0
&g + AT

PUCCH7} M&dte Alstala ® O™ E(UCDS PUCCH ZOHO| watA 3A7|9F 257t
Ct=2ch £l 233t20] Wet 42d3 Mo™ES A7|7t Yatd 4 UL o2 S0,

Cteat 22 PUCCH XUHO| FolE = QIC}.

$

I

1) PUCCH =% 1L 2-2 7|L(On-Off keying)(OOK) HIX, AHEE
2 H(Scheduling Request: SR)0|| At&
(2) PUCCH =B 1la 9l 1b: ACK/NACK(Acknowledgment/Negative Acknowledgment)

g2 &0 A8

1) PUCCH ZZ8H la: BPSKZ BIZXEl 1 HIE ACK/NACK HE

15
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2) PUCCH ZOH 1b: QPSKZE HHZXEl 2 HE ACK/NACK ME

3) PUCCH ZEOH 2: QPSKZ HX, CQI &0 AR

ofo

(4) PUCCH ZBH 2a 9! 2b: CQIRI ACK/NACK ™MEQ| SA| M&0| At

# 12 PUCCH zuoio| w2 ™

P

WA MEZYY g HlE

i

LIEFHCE &=

+>

5 2¢ PUCCH =oiof w2 £2 o &HZ M (Reference Signal: RS)Q| 7§42 LIEILHCE =
32 PUCCH ZBH0| ME ZHXZAUZ(RS)2| SC-FDMA ME XS LIERHCE B 10)A

PUCCH =Z0i 2a 4l 2b =2t MX|(normal CP)o| A0 setsiCt.

MHX

H

rir

[ 1]
PUCCH z=Zod LEEIZN) MeEZyY o HE 5
1 N/A N/A
la BPSK 1
1b QPSK 2
2 QPSK 20
2a QPSK+BPSK 21
2b QPSK+BPSK 22
[ 2)
PUCCH 04 HE &8 MX| =E =g MK
1, 1a 1b 3 2
2 2 1
2a,2b 2 N/A
10 [ 3]
PUCCH ZUH X 29| SC-FDMA & 2K
BE &8 ™K =Y &3 WA
1, 1a 1b 2,34 2,3
2, 2a, 2b 1,5

3
odetd3 MeEIXY A0 A= DC(Direct Current) HHLEME J|Eoz AH2|7F W™
SUSTIS0| HO|YYoR FECL CHAl e, 483 % fUZo| ¥z 2R
ISt RUHSOHS0| deEd MOFESl HSO wHECh  DC HHksOE A3

M0l AMBEIX @1 YRS HEOEZ, OFDMA/SC-FOMA Az 447|0f ofst T+

16
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Fot4 ST ORe B 80, THo| i3t PUCCHE AMEmZzY Lf RB #of SYE oz,

sgot PUCCHZE MEZZY W Z4 &X0A otLie|l RBE S oF H¥, & & o

Ofgt, M= W PUCCH H&0 O[8kl= RB ¥E PUCCH Fez FYsioh

LS PUCCH &Y Sl &7 FALfOAM AFBEl= IZEE PUCCH Xtgloz FHYSHC

I

i

M=z CHE PUCCH Xt@2 M2 CHE PUCCH 9= 7HX|ALE &Y PUCCH F Lo

ULF.

i

5, Mmo| Mo|Z 9510, ACK/NACK MEZ Mase

—_

1

M2 COHE FEE JHE
PUCCHE ACK/NACK: PUCCHZt HHsln, CQI/PMI/RI HHEHE H™A&S PE‘_PUCCH%
CSI(Channel State Information) PUCCHZ} B HstH, SR AEE XN&5t= PUCCHE SR
PUCCHZ}» HESIC,

Chre  QAE(explicit) WAl El A2F(mplicit) WA o I|X|ZFozEE

ACK/NACK(ACKnowlegement/negative ACK) H &, CQI(Channel Quality Indicator) H&,
PMI(Precoding Matrix Indicator) &, RI(Rank Information) & 5! SR(Scheduling Request)

SE 52 dgEd MOPEUM)ZL 4283 MED Yol HOEY doM HEE =

ALY
FASY Al2EOM, HEI VIXZ2 4= E= HOolH &8 M2 S5uSin
7|X|=0| HO|HE THEO| T&otH, THE2 S4lst HOIHE C2E5tA, Hojy TR0



10

15

20

WO 2012/157994 PCT/KR2012/003956

AZHO0|H, 7|X| =0 ACKS HEIICh  OIOJH CIRY0] H3HO|X| YO, 7|X|Z0f

—

I
l

NACKE H&otch.  gife] 3%, & 0| 7|X=2=2 HOHE M&ds ER Lot

SQBICL  3GPP LTE AJAHEIO|A, CHLe J|X|2O 25 E PDSCH £ £418}1, PDSCHO
i3t AHZY HEE L2 PDCCHO| o8 ZEEl= 22X PUCCHS E8) PDSCHO|
i3t ACK/NACKS 7|X|2o2 FHASTICH 07|A, THYO| HO|E|Z £ASHA| 23

DTX(discontinuous transmission) #tElj(state)2 <tFE. £ 1, 0|2] HB|Fl &0 U2t

e dog7t fle E92  Mal=EALE NACKEOEHE #ustielt, tl2gol

%
OH

bl
o
Pal
&2
rlo
ox
Ho
i=)
ol

USHA Mg += UCk

= 128 2 20| MEElE ACK/NACKE 2[3t PUCCHE ZNste TEE ZAlp
Z{o|C}.

ACK/NACK FE2o| T&& flgh PUCCH X2 TR0 02 2EEO AKX §2,
240 PUCCH XHRIS A Lo Seof THS0| Of AIFOICE LERA AMS3ICE THHoZ,

CHEHO] ACK/NACK HEE MME517| 8 AFHEStE PUCCH Xl g stekald HO|HE

M&sle PDSCHO| it A#|Z3 MEE U2 PDCCHE 7[Hloz 92X 4oz
AMECH S 3 MEZH QA PDCCH7} Mage MA e =20 CCEControl

Channel Element)2 '?'A-'ELL., cHato] &%= PDCCHE 8Lt O|4t9] CCER2 FME=ICh
CCE= E£(02 =0, 971)°] REG(Resource Element Group)E& ZEeHstCE  SFLES| REGE
& M (Reference Signal: RS)E HMeh HEJOAM O|RSt= Ul 7HS| RE(Resource
Element)2 g Lt | Che =45t PDCCHE +4gdt= CCEEQ QEAS %IEQ CCE
OlEAGE SO, KX WM Z2 JHY e CCE Aol B0 o8 S5 Z2 Adgs

U2 PUCCH XtYE E3| ACK/NACK HEE M&BICE

L 122 QE‘&}E, PDCCHO| 7H& We CCE QIElAL ACK/NACK &g 9|
PUCCH XISl olct Ao | EH EiCh & 1200AMQF 20|, 4-6 CCEE TAEl PDCCHE E8)

18
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PDSCHOf C{st AEY FEIt Chao] S 7PE8g 49 Y2 PDCCHE
T88h= A CCEQl 4 B CCES| QIYARERE Rk F2 AUE PUCCH O =0 4
BiOj s El= PUCCH XS &3l ACK/NACKS 7[X|=0f H&etct.

= 12 otdd

1

Mumaeo] #of MM CCEZt EXfsim, AtwEa

rot

MEZH U0 HC§ M7HO PUCCH XHIO| EXsts HSE OJAISICL  M=MY &
QloLt, MZtat MZto| CHEs| MA|gn, CCEQF PUCCH At@lo] HTO| HX|H 3l HE

R

OF

Jbsstetk OlE S0f, PUCCH Xt eI~ & Chgah 20 8

rir
_.|

(434 1]

1
n' )PUCCH: Hecp™ N )PUCCH
Uccs ACKINACK HHE F&517] SI8h PUCCH Xg QI8AZ Liefo,
NUpconls 9| HZOIA M= M3 22 LIERACE  nees PDCCH F&0| AL
CCE QIE|~ FO|A 7HS X2 22 LIEFHCH

T 13 9 £ 145 ACK/NACK M&E 98t PUCCH Z9 1la @ 1bo

fy
Pl
o
<

2EE EAIS O/

T 132 BZE 23 ®MX|Q AL0o| PUCCH ZO la 9 1bE LIEfLHCH & 14= 2t
=3t MK|Ql AL9 PiJCCH 2O la 9 1bE LtEPAHCE PUCCH O lalt 1bes Q%
Lgo oada MojdErt MEZYY oM X Sz gtgEch CRoA
ACK/NACK Als=  CG-CAZAC(Computer-Generated Constant Amplitude Zero Auto

Correlation) A|RA0| MZ CIE £33 #ZEE(cyclic shift: CS)(FUt Q1 FE)QF A

7{H T E(orthogonal cover or orthogonal cover code: OC or OCC)YA|ZF O QI Zhik

K
y
Hu
-
0x
st
>
Hu
n
Tl
P
o
tujo
ofm
feld
r>i
o
st
inl
@)
A
rir

g &0 &&(Walsh)/DFT %

El

[EE EEBCE CSQ Ji4=7F 6 J40|3 OCe| Z44=7F 3 HO|H, THY CHEILIE 7IE2

b

Bkl
El

= 18 79 tt2o| Z st PRB(Physical Resource Block) QHO|Al CtE2t & £ QUL
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AEA wOwlw2w3ds (FFT BZE 20f) ¥elo] AlZh ZofQlofjM L= (FFT Bz Tof)

rot

Qlojo Zm4 TOQI0M MY 4 ULt SR(Scheduling Request) He s Masy| ¢
PUCCH ZU 1°] &2 ¥ FZ&= PUCCH EU la 9 1bQ} SUstH 1 Bixd=oto|
=]

SR el MIu BE-X|EH AFHZE(semi-persistent scheduling: SPS)0ff CHst
ACK/NACKE ldll, CS, OC, PRB(Physical Resource Block) 5! RS(Reference Signal)2 T4 &l
PUCCH Xt&-2 RRC(Radio Resource Control) A|ZIEEE B crabo 2Hzh el &~ QIC}
T 1200 Aot Hieb ZH0|, SX ACK/NACK(ZEE H|X[&E AHZEl(non-persistent

scheduling)ti] CH$t ACK/NACK) | =84y}, SPS S{x|E X|A|Sl= PDCCHO Cigt ACK/NACK

oEwE 2|8, PUCCH X2 PDSCHO|| CH-83t= PDCCH =2 SPS sfi{E ¢/t PDCCHO
Jb3 R4S CCE QIYAS 08010 YRHO2 THYo| ¥ + UCk

T 15&

b
A
A

g M9l ZLo| PUCCH T 2/2a/2b2 LIE(LHCE & 162 A

g TXQ Bdfe] PUCCH IS 2/2a/2b& LIEMHLCE = 15 & 168 HXRSIH, #HE

H>

CPol ZR0f oiLie] MEZZ| Y2 RS o= 0|2/ 10 72| QPSK H|O|E HE=2 g

2 CSof ofsf Fobs =OfRlo|M =HE F sy SC-FDMA HE=2

_J\J
N
1o
L
<
w
~
0z
U

30
n
pel
(]
rr
H>
rlot
:{_>
[El
(m
|
o
0f0
el
o2
(@)
]
<
=2
fo
ot
_r;
oM
Lot
il
4>
x0
_r:l_
2
uj
un
=2
N
o
rot

CSo| Jis=7t 12 L= 62t 7P°dSHHA,

okt
ne
ro
-
Pl
lws]
=
=2
N
X
}_l
[\
A
rr
()]
-
jle}
[l
ng
o

Ct=3hal £+ ULk 70|, PUCCH IZZBH 1/la/1blt 2/2a/2b WO|A E49]

ra
[T
rlo

CS+OC+PRBQ} CS+PRBO|| 9|8l ztzt Ci=3sl=l 4 9lct
PUCCH IO 1/1a/1bE QI Z0}-42 Z0]-39] X A|EAOOE Cr2ol ' 41
H 50 LtEfCE HiQF ZCf

(& 4]
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AlEA QA Am AEA
0 [+1 +1 +1 +1]
1 [+1 -1 +1 -1]
2 [+1-1-1 +1]
[&# 5]
NEESKETPS K@ AlEA
0 ,. 111
1 j27/3 j47t/3
[1e ]
2 Fan/3 ]271:/3
[1e ]
PUCCH =S4 1/1a/1b0fM HELSE 93 2@ A|BAOOE CHE9| & 61t ZCt
[E 6]
AlZs 2lEA HEE 238 MK SE 23t MK
0 [111] 111
1 j2n/3 ]47t/3 1 -1]
[1 ]
2 [ 1 e jan/3 _]27!/3] N/A

T 172 PUCCH HOH 1al} 1b0f| CHBF ACK/NACK %l &3l (channelization)E M O3sI=
5 EOOICL & 14z Agw™M=201 B0 sfgsicy.
L 182 &Y%t PRB LHOA] PUCCH o 1/1a/1bQ} ZESH 2/2a/2bo] éi}?_l TR0
oSt X =S EAIB £l |
&3 PITZE (Cycllc Shift: CS) ZH(hopping)dt 2! 71H1(Orthogonval Cover: OCQ)

[oeis

WY E(remapping)2 CHZ1F 240} MEE £ UL}

n

10 (1) ¢l

Jm
0z
M
wn
fot
OEl

- ZEd (inter-cell interference)] HESIE QI3 AlE 7|0 M

(2) €% 2¥ C5/0C 1YY

1) QIE-A 7HY AESE 9
2) ACK/NACK 23t XFI(KATO|2] BES 93t 28 7|8 Ha
SHH, PUCCH Z9 1/1a/1b2 QI3+ AHI(n)S C}3o| ZES Zeeict
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(1) CS(=nl 2 #—i‘-oﬂﬁ DFT 2 RELQL &) (N

(2) OC(EX aﬂt*.;ﬂoﬂﬁ W AHH) (o)

(3) It RB(Resource Block)(n)

C5, OC 8 RBE UEtY= QHAE 22 ng nee npet & 0, HE

2l & A(representative index) N2 N, Noc A NpE ZEBTICE N2 ni=(Nes, Noe, Np) S BHEBICE
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Control region:

> Data region

> Control region

11/32
[= 11]
Subframe
Slot Slot
Nprp = Ng -1 PUCCH (m=1) PUCCH (m=0)
o= N V-2 PUCCH (m=3) PUCCH (m=2)
. / PUCCH (m=4)
RB pair
DC
0 pp = 2 PUCCH (m=4) :
i ppg = | PUCCH (m=2) \" PUCCH (m=3)
0 ppp =0 PUCCH (m=0) PUCCH (m=1)
Frequency]

— - Time
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CCE index

PUCCH resource index
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= 12]

3 7 6 M-I

3 6 M-1
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ACK/NAK:
CG(u,7)

IFFT

RB ! |woCG(m) | wiCG(um) AW wiCG(u.)| wiCG(u)
J

.
Length 3 OC sequence

Slot

PUCCH format 1a and 1b structure (normal CP case)

[ 14]
ACK/NAK:
CG(u,7)
{
IFFT IFFT [FFT
Length 4 OC sequence
Iy N v U
A < S
RB woCG(u,7)| wiCG(u,T) W %g/// w2CG(u,7)| w3CGlu,T)
L ~ _
Length 2 OC sequence
Slot

PUCCH format 1a and 1b structure (extended CP case)
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*NEIY

[FFT IFFT [FFT IFFT

J

IFFT

43 G

Slot

PUCCH format 2,2a and 2b structure (normal CP case)

{44

[FFT [FFT IFFT _ IFFT

[FFT

RS,

Slot

PUCCH format 2,2a and 2b structure (extended CP case)
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[ 21]
—— - —— — — —Radio Bearers
| ROHC ROHC
PDCP % [ I
| Security Security
| S S
. - Segm. o egm.

RLC % ARQ etc ARQ etc
I
% —— «%} ———— {F — — — Logical Channels
l
I Scheduling / Priority Handling
|
I

MAC % Multiplexing
l
| -
: HARQ HARQ
.

R # _____ %} — — Transport Channels
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[= 22]

iL uDynamlc/Statw mapping ’ t u

PHY 0 PHY ] PHY n-2 PHY n-1
(carrier 0) (carrier | (carrier n-2) (carrier n-1)

[= 23]

PHY 0 PHY 1 PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carricr n-1)
Dynamlc
/Static de-mapping
MAC
[= 24]
- MAC MAC
lL UDynamlc/Statlc mapping U U
PHY 0 PHY | PHY n-2 PHY n-1

(camer 0) (carrier 1) (carrier n-2) (carrier n-1)
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[ 25]
PHY 0 PHY | PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)
; Dyn'zlilmic
' /Static de-mapping
MAC MAC MAC MAC
[= 26]
| MAC MAC
u uDynamlc/Statlc mapping iL ﬂ
PHY 0 PHY t PHY n-2 PHY n- 1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1
[= 27]
PHY 0 PHY 1 ~ PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)

Il

I

Dyn'é'mic
/Static de-mapping

U

I

MAC

MAC

MAC
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< 28]
DL CCio
(eg. Primary DL CC#l DL CC#2 DL CC#3 DL CC#4
DL CC)

N

e

UL CC#0

here.

(eg. Anchor UL CC) —>A/N bits
for DL CCs can be transmitted
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Information bits (eg. A/N bits for each DL CC)

-

eg.a 0,a 1,2 2,324, .,a Ml

Channel coding
(eg. punctured RM, | Encoded bit
TBCC, Turbo) —> the encoded bit can be rate-matched with the
‘- — — = available subcarriers (eg. N=48 for QPSK modulation
Modulator (oo and division fo two slots) ‘
BPSK /QPSK/ngSK/ 850,06 263,04, b NI
16QAM/64QAM)
;— — — = Modulation symbols (eg. L=24 for QPSK)
eg.c 0,..,c L2-1,¢c L2, ..,c L1
. ¢ 0,..,c L2-1 forslot0, ¢ L2, ..,c L-1 forslot]
. Divider - - -
eg.c 0,..,c LR2-1 I eg.c L2, ..,c -1
-
DET precoder
eg.d 0,..d L2-1 eg.d L72,..,d -]
Spreading Spreading
(eg. Walsh, DFT) (eg. Walsh, DFT)
1 ‘
d 0*wl{d 0*wl]/ d 0*w2[d 0%w3
d Fwl|d PFwll” d Fw2[d I*w3
d 2*wl|d 2*wl d 2*w2[d 2*w3
d Fwl{d Fwll d 3*w2ld 3*w3
o | 144w d 4wl ) 74d 4*w|d 4*w3
et |d S*wold S*wll 7/ d $*w2[d 5*w3
| [d 6¥wl[d 6*wl d 6*w2|d 6%w3
= 1d TFwO[d TFwl d w2|d 7*w3
d 8 wl|d 8*wll/ Jd §*w2|d 8*w3
d 9*wl|d O*wl d 9*w2|d 9*w3
d_10*w0[d_10*wl} /71 d 10*w2|d_10*w3
(4 [T*w0]d_IT*wl d 11*w2]d 11*w3
The frequency location may be
RS hopped. (eg. murrored hoppying
inRel-$) 50]d 125 I WTW
d 13%w|d [3*w] o d 13*w2{d 13*w3
d 145w0id 14*wl o d 14w d 143
d 15*w0ld 15%wl 7 Ad 15%2(d 1553
d 16*w0]d 16%wl d 16*w2[d_16*w3
d 17*w0]d 7*wl d I7*w2[d_17*w3
d 18*w0|d [8*wl d 18*w2|d 18*w3
d 19%wh]d_19%w] Zd 19%w21d 19%W3
d 20%w0|d 20%w! d 20*w2{d 20*w3
d 21*w0[d 21*wl d 21%w2{d 21*w3
d 22%w0|d 22*wl d 22*w2[d 22*w3
d 2*w0[d 23*wll 7 d 23*w2[d 23*w3

Slot0

Slot]
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Information bits (eg. A/N bits for each DL CC)
eg.a 0,a l,a2,a324,.,a Ml

Channel coding
(eg. punctured RM, 1 Encoded bit
TBCC, Turbo) —> the encoded bit can be rate-matched with the
— — = available subcarriers (eg. N=48 for QPSK modulation
Modul ‘ and division to two slots)
Bpsgﬁg;g;g e ol ceb0b1b2b3,b 40N
I6QAM/64QﬁM)_ . Modulation symbols (eg. =24 for QPSK)
jj eg.c 0,..,c L/2-,c L2, ., c L]
Divider ¢ 0,..,c LA2-1 forslot0, ¢ L2, .., c L-I forslotl
eg.c 0,..,¢c L2 - eg.c Li2,..,c L+l
DFT precoder
eg.d 0,..,d L2-1 cg.d L2, ..,d L1
Spreading Spreading
(cg. Walsh, DFT) (eg. Walsh, DFT)
T
z Time g \% \% \% x%l \%% x% Wl W3 \%1
@1” t R {
Z1 [ 0W0 | 0*wl|d 0*w2[d 0*w3 d 0*wd
d T*wl d PFwl|d Fw2|d 1*w3 d I*wd
d 2*w0 [ 2Fwl|d 2%w2{d 2*w3 | 2*wéd
d 3*wll 7 70d 3*wl|d 3*w2[d 3*w3 d 3*wd
d 4*w0 d #*wl|d 4*w2|d 4*w3 d 4*w4
2| [0 4 SwIld SwIld Wi |d 5*wh
| [d 6¥w0 d 6*wlld 6*w2|d 6%w3 d 6*wd
= d TR0 d 7*wl|d 7*w2|d 7*w3 d T*wd
d §*w0 §*wl|d 8*w2[d 8*w3 d 8*wd
d 9*w0 d 9*wlld 9*w2|d 9*w3 d 9*wd
R ZZZ KR 277 [
d [1*wl) d [1*wl|d 11*w2(d 11*w3 d [T*wd
RS The frequency location may be
/] hopped. (eg. mirrored hopping Ty ' '
in Rel-8) 407770 I Td Dd 317 d 10wa
G2 T I 22 LT
27 R A A T
d 15*wD d IS*wl|d 15*w2]d 15*w3 d [5*wd
1650 4 16%T[d 1692|4163/ d_16°Wd
R ZZZ A 77 [T
4 8] Jd 8%l [d_(*w2|d 83| /] d_IS*wd
4 19%w0) 77 19wl [d 97w d 193 [/ d 19"
QW0 | 0w 2052 d 2073 d 0P
d 21%w d 21*wl|d 21*w2{d 21*w3 d 21*w4
d 22%w0 d 22%w!|d 22%w2id 22*w3[ ) d 22*wd
I ZZ I TP ZZ [T
Slot0 Slot!
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Information bits (eg. A/N bits for each DL CC)
~egalalia2alad. . aMl

Channel coding
(eg. punctured RM, | Encoded bit ‘
TBCC, Turbo) —> the encoded bit can be rate-matched with the
r — — = available subcarriers (eg. N=48 for QPSK modulation
Modulator (cz. and division to two slots)
BPSK OPSK /gaﬁgsw egb 0,b 1,b2,b3,b 4 ..b NI
16QAM/64QﬁM_)_  Modulation symbols (eg. L=24 for QPSK)
F eg.c 0,..,c L2-l,c L2, ..,c L-1
; Divider ¢ 0,..,c_L2-1forslot0, c L2, ..., c L-1 forslot!
eg.c0,..,c L2 [ eg.c L2, ..,c L]
| DFT precoder | | DFT precoder |
eg.d 0,..,d L2-] eg.d L2, ..,d L
Spreading Spreading
(eg. Walsh, DFT) ( (eg. Walsh, DFT)
T T
p L g;% % f%z v %ﬁ 3 8 8§ 9 8
E b [d 0*wO[]d 0*wl[d 0Fw2]d 0*w3 d 0Fw4
d *w0 d Fwlld Fw2id [*w3 d *wd
d 2*w0 d 2*wl|d 2*w2[d 2*w3 d 2*w4
d 3*w0 d 3*wi|d 3*w2{d 3*w3 d 3*wd
o | 14 4*w0 d #wlid Fw2d #w3 d 4*wd
ez | |d S*w0l 2 d S*wlld $*w2|d 5*w3 d w4
e | [d 6%w0 d 6*wl|d 6*w2[d 6*w3 d 6*wd
= d TRWO d 7wl[d 7w2[d T*w3 d 7*wd
d 80} /|d 8*wl|d 8*w2[d 8*w3 d §*wd
d 9*w0l 771d 9*wi|d 9*w2|d 9*w3 d 9*w4
10014 d 107w |d 1072|4073} /) d_10wd
R Z I A R ZZZ [
@ RS The frequency location may be
G hopped. (eg. mirrored hdpping Y , , , ,
in Rel-§) R ZZZ S AR 2 T
yl y2 4 13%01 2 /Jd 3wl [d 3w |d 3|27 )4 7w
' ] : d 14*wd d 14*wljd 14*w2]d 14*w3 d 14*wd
Spreading for RS 4 3500 15wl [d 572 |d w3 2] d_15%wd
(eg. Walsh, DFT) d 607 16wl |d [62[d 163 ] d_16%wd
d 0P Tl [d T ld TP a1
41800 1851 [d I8*w2ld 18"W3 || d_I8"Wd
22 (AR 277 [T
42070 )| d 20wl |d 2072 |d 207w3|, /|4 20w
4201 2wl [d 2iwa|d a3 [ d 2T7wd
R Z R 22 [T
I 2 I A 272 LR
) |
Slot ® Slot! %
yl y2
L I
I
Spreading for RS

(eg. Walsh, DFT)
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Information bits (eg. A/N bits for each DL CC)
eg.a 0,a l,a2,a 3,24, .,aMl

Channel coding
(eg. punctured RM, Encoded bit
TBCC, Turbo) —> the encoded bit can be rate-matched with the
— — = available subcarricrs (eg. N=48 for QPSK modulation
d division to two slots)
Modulator (eg. an
BPSK/QPSK/RPSK/| €& b0,b 1,b2,b3b4 . ,bNI
16QAM/64QﬁM_)_ Modulation symbols-(eg. L=24 for QPSK)
r eg.¢ 0,..,¢ L2-Lc L. c L]
Divider ¢ 0,..,c L2-1forslot0, ¢ L72, ..., ¢ L-1 forslotl
eg.c 0,..,¢ L2-] I eg.c L2,..,c L+l
DFT precoder DFT precoder
eg.d 0,..,d L2-] eg.d L2,..,d L
Spreading Spreading
(eg. Walsh, DFT) (eg. Walsh, DFT)
T T
e @ ® ® ® ® ® ® ® K ®
) Time wl w2 w3 wd wl wl w2 w3 wi
z ! I * i f I I | !
271 4 d 0*w0 d 0*wlld 0*w2id 0*w d 0*wd| [d [2*w0 d 12%wl|d 12*w2|d_12%w3 d [2*w4
d I*wl d TFwl[d Tw2[d T3 d TFwé| [d 13%0 d 13*wl{d 13%w2|d 13*%w3[//d 13*wd
d 2%wl d 2wI[d 27%2[d 2773 d 2%wd| [d T4 w0 d_14*wl|d 14%w2|d_ 143 /] d 14*wd
d 3*wl d 3wl [d 3*w2|d 3*w3 d 3w [0 150 d_15*wl|d 15*w2[d I5*w3[77/]d 15%wd
d 4*wl I Fw2[d 33 d Fwi| [d 160 d 164wl ld 16%w2d 16%w3[ 7 /1d 16%wd
A Z R R ZZZ s R 777 R A A LT
I ZZ IS CE d 6*wd]| [d 18*w0 d 18%wl|d 18*w2[d 18*w3[ /7| d 18*wd
A TR0 d 7RwId 7wl d T3 d T*wd]| [d 19*w0 d 19%wl]d 19%w2[d 19%w3 d 19*wd
d 8*wl d_8Fwi|d 8*w2|d 8*w3 d 8*wd|d 20*w0 d 20*wl|d 20%w2{d 20*w3 |/} d 20*wd
d 9*wl d 9*wl|d 9*w2|d 9*w3 d P*wd| |d 21*w0 d 20*wi|d 21%w2|d 21%w3 d 21*wd
R ZZ A ZZZ L P R ZZ S A 274 ET
R Z I I R ZZZ R R ZZ L S A I 222 T,
3 I l i
yl ¥2 yl y2
L ] | I ] 1
Spreading for RS Spreading for RS
(eg. Walsh, DFT) (eg. Walsh, DFT)
x1 X2
L l J
Spreading for RS
(eg. Walsh, DFT)
Slot0 o Slot -
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[= 33]

RYHHE CC
PDCCH mmA//’ DLCCB DLCC C

) A

b
b v 4
i CIF . -
= CIF CIF

PDSCH
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