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(57) Abstract: The present invention relates to a wireless communication system, more specifically to a method for transmitting con-
trol information and a device therefor. The wireless communication system can support carrier aggregation. The present invention
relates to a method for transmitting information from a terminal to a base station in a wireless communication system, which in -
cludes a step for receiving first information for cross carrier scheduling through at least one primary cell among serving cells formed
in a terminal from the base station, and a step for transmitting second information about a secondary cell related to at least one first
information among serving cells to the base station through an uplink resource of the primary cell.
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wet, HylojLt 2mEY oS 0]83l = %‘%‘% Te%tEs dR0= 2 2YHY Vs
Tdot= 2E, éxf Es g+ 5= Zo=E HAOL 2ZEQ07
T8 £ el 2 2Es 8% £ URE FYE HAY s 2TEQO=
I Z M| A(400a, 400b) ‘LHOﬂ THIE|HLE O 22[(200a, 200b)0 XMFEZ|Of IXZ A A{(400a,
400b)0f| 2|3f ?%% = UL |

£2A17](100a, 100b)= T2 A A{(400a, 400b) L= T2 M A QZAE AHZEg2EEH
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~AEYE0 eR HMEE dUE Exs HOJHO st 4ol EZzHcoding)
HZ(modulation)& £33t $  QIE|LK5S00a, 500b)of FEsCh  gher 9l 7|X|=o)
&417](100a, 100b) 9! #=417](300a, 300b)= &4tz O £AMZE HMa|sts a-gol| otaf

chzs 388 & UL

0 22|(200a, 200b)= Z=ZAM|AM(400a, 400b)e| HMz| H XOE flgt Z2I™S
Mg & AL, YEdEE YEE YAl H¥E + ALk ED, 022((200a, 200b)7t

HIHZA 28 =+ ATt ol22/= ZHAl G2l Ef(flash memory type) SHEC|A3
EfQi(hard disk type), D*E|D|E|O1 7tE oroja2 ErY(multimedia card micro type) L&
7t EfQo] HZZ|(0E 50, SD E= XD H22| &), &(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) m2e|, A7) fas, grjad §8 0|8%t0 fE & UCh

T 2z CHEO| g M E &/ flE =M 3EE EAISH Aojth =
28 XS, B L] S47|(100a)s A3 HE BE(201), Hx WI(202), Z2|HH(203),
Atelea WI(204) W SC-FDMA Az 477|205 Zae £ QUL |

0] 83tq

0
0ot
o
Iu
>
fot
i
|->4
op
Ot
N
4o
ot
>
il
It}
I
3
0
No
(@)
=
r
[>

L

uju

M=

B 1]

& MzE A38E & ¢ UL 23HMEE s BHE YEHE202)0| YHEN TS
MBZO| B8 L= XY AMEfof| w2t BPSK(Binary Phase Shift Keying), QPSK(Quadrature
Phase Shift Keying) EE= 16 QAM/64 QAM(Quadrature Amplitude Modulation) #H X HfAlZ
0| 8510 54 HRYEE HIEC BXE o HAMEZ Z2{ZGH203)0 o) Azl
s RURL BHEOHY YEHD, XULL YHQONE Ba HANEE AZ-FIS
A e@a0 HEE 5= ALK OIQP 20| Me[gl MzZ= SC-FDMA 4z Hd7[(2058 AN

OIEL} ZEZ E3f X202 MEY + UCh
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1(305) % OFDMA
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4

2
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o
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L2}

=

OHE|LFO]

Multiple

2
=
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>

End
S

t

=]
o

=l 3 0f|A{ SC-FDMA

{1} OFDMA

Frequency Division
HEA
S M
st a)
o

At
(]

SC-FDMA

= 20]0] WI(303)0 ofs H=~2| 2oojo] BIEM, 2
AEst,

O H|si PAPR(Peak-to-Average Ratio)0| 2X|=ICt.

| -

i

=

|dF g2l SC-FDMA(Single Carrier-Frequency Division Multiple Acces.s)

OFDMA(Orthogonal

Fo| HEL

HEA
o

=

gt
21 0 A] OFDMA

(301)
dE,

=1

[=]

OFDMA
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OH 1L
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—

—

C}.
O o|&&1 UCt.

3

O
olet Zo| Xz|
10 2420
15 0|8 g
Nxge o

!

o

=

(o]}

uf MIH403), M-
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o
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£
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—

401), £¢
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DFT 2=(402)& M-
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4o

4
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| WS LIEtH ZAO[LC.

OH IT
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(b)= EAtA(distributed)

5

=
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I
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o
=

0] &4A171(100a, 100b)0j| XHEH

HFEA
o

(clustered) DFT-s-OFDME=

E

, 2e{2H

=13
o

+ 7|&29| SC-FDMA

2| AE{C DFT-s-OFDM

=
=

HAEHE DFT-s-OFDMOf| Q]

o =
o=

T 6OAM &= 8

=& LIEHH ZL0[Ch

~ 29

IR A

2AEE SC-FDMAO|A DFT

=
=

6=

=

£ 73} & 82 Z@{AHL SC-FDMAO|A{ DFT

S Mg ™S ZA[SH Zo|ct
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MI1HE SC-FDMA= Qo] {40 DFTQ} Zt2 J§£9| IFFT7} X5 MA DFTQ}

IFFT7hO| 7 70| UCY BA=Z 7p&o0| Map Chad] 7|= SC-FDMAS| DFT &bt

—

|O

2 NxSC-FDMA HK&= NxDFT-s-

FFTO| FI4 RubsT ¥E 242 4T A

dIeCh = 98 H=ZotH, MAME SC-FDMAE Che HhEnt 59 ZdS 96t
ISH0] TH AlZE 20 Bx 2SS NN 1200 2 )7 A8e2 |0 A&

CHRIZ DFT Z2AMAE sHoICh
= 102 FHSY A2HUM AEEE FHZHY 7z HE2 ZAlSH AoILh

Z EtY 1UFS-DO| mE M Z S

-4

E3|, & 10(a)= 3GPP LTE/LTE-A A|AHIO| mp el
GlA|SIY, £ 10(b)= 3GPP LTE/LTE-A A|AHIOl Z|Q [Zx EFQ 2(FS-2)0f Wz 2M
e gAstc = 10(a 9 J—LEﬂO' TZ &= FDD(Frequency Division Duplex) 2 E 9},

—

Hh(half) FDD(H-FDD) REO| HE % %cr. T 10(b)e] =3 FZ&= TDD(Time Division

+

Duplex) ZEO|AM HEE Lt

AN

£ 102 £XESW, 3GPP LTE/LTE-AO|A AF2ES SAMZ#HAS 10ms(307200Ts)]

il

ZO|E 7HNH, 10 7ie] w&et A7|e] MEZ ez P&t & FHZHY W 10

Hel MEZH M= 24 H= o 820

U

& QT O7jofM, T MEY AIZHS UEHYT,
Ts=1/(2048x15kHz)2 HA|&=ICH ZkZtol MBIZYES 1msl| HO|E 7HX|H 2719
sxoz PHEC. o PHZYY UolM 20 ol RES 0RE 197X AHez

4BYY & UCh 2ol 2R 05ms| ZOIE AL Y MEZHAS M

2N D YS FEHAuple) DEO| Wt A FHY 4+ YUtk 0F SOf, FDD
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H
{n
=2
x
Ot
0%
o
|
r>l
of
#2
0z
0%t
o
i
rx
of
rjo
-
E
+
2
1o
o
-
Ar
m
O
fu
40
rx
[=]
&
oo
Mo

£ 112 £ $30| M85 43Y3 MEDHY A AM ot E 118

SxslE, MBYA MEZ S FI4 EoIQlofM Kol FAT HOE Yoz R
%= QlC}. MOE B}Lte| PUCCH(physical uplink control channel)7} A%F2l3 X0
HH (uplink control information: UCDE M&S17| {8 MO QAo Set= £~ Qlch £,
HMO|L olLte] PUSCH(physical uplink shared channel)?} AL H|O|E{E M&5t7] 2|8
Hioje EAHY =EeE £ QUCH Ch LTE release 8 2% release 90{|Af CtZO| SC-FDMA

LA MY ZR0|E THY UHETH SHS RXIBHT| SIefA PUCCHS} PUSCHE SA[of

PUCCH7} ®&dhe aeda MOHEUC)E PUCCH ZOWo| watN 27| 8& 7t
CI2Ch el f=bg Wet g8 MoEee A7|7t Eetd + Utk ol =9,
Cisaf 22 PUCCH Z2H0] Holg 5 ULt

(1) PUCCH =Zoi 1. 2-2

I=

7| 4(On-Off keying)(OOK) H=x, A=
2 ™ (Scheduling Request: SR)0|| Al

(2) PUCCH IIOH 1a 4l 1b: ACK/NACK(Ackndwledgment/Negative Acknowledgment)
HE TS0 AE

1) PUCCH 284 1a: BPSKZ HZEE 1 B|E ACK/NACK HE

2) PUCCH =0 1b: QPSKE HXEl 2 H|E ACK/NACK HM&

(3) PUCCH = 0OH 2: QPSKZ HZX, CQI M&0| At

(4) PUCCH ZGH 2a 9 2b: CQIQ} ACK/NACK "HEHO| SA] &0 AtE

16
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o

I 12 PUCCH ZUO| M2 WX AL MEzZael @ H[E 42 LEpWD =
2= PUCCH =oiof| ME &% Y XLl (Reference Signal: RS)O| 7|4E LIEMMHCE =H
32 PUCCH Zoio| W2 AZXAMS(RS)O) SC-FDMA AlZ QX2 LIEfHCE = 100A
PUCCH ZOH 2a 4 ébg HEZ 23 MX|(normal CP)Q| ZL0| sHEsiC}.

[ 1]

PUCCH =oH EN MEZHQ o HE 2
1 N/A N/A
la BPSK 1
1b QPSK 2
2 QPSK 20
2a QPSK+BPSK 21
2b QPSK+BPSK 22
[# 2)
PUCCH 54 HE o8 MX 2T 2 A
1, 1a, 1b 3 2
2 2 1
2a, 2b 2 N/A
[ 3]
PUCCH = od AR A& O SC-FDMA AlE Q%]
BEE &8 ™K oty =8 HR
1, 1a, 1b 2,34 2,3
2, 2a, 2b 1,5 3
AR MEIZY UMM LE DC(Direct Current) EHIELE J|Zoz Ha|7t ®
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SUSTIS0] MOPYOR HRECL CHA 23, N¥BYA He CfoiB0] ¥z 2o
Yrste RusTIE0l 4¥YA FMoFEO M0l PHEHCL DC RUsTE M

M&ol AFEEIX] %1 YHXE HES=2, OFDMA/SC-FDMA Az AAM7|0) o3t Foj4
< gleh bgojA ghsn Fabe (2 YWHECH
SiLbol THIbo DSt PUCCHS MEZ#HQ Lf RB Ao SHetgim, RB A0 =3

RBE2 & 7i9] £R0M Zt2f CHE REHSIE E[oICh 019 20| ¥EE= PUCCHE,

Fhi = offeb TA GO, T e PUCCHE MEZY W RB o TEg=z,

SYUTH PUCCH7L MEZY Lf 2t SROA otLio] RBE S o H4, & &

018}, MEZ2|Q Lj PUCCH 0| O|8EE RB 42 PUCCH Yooz mmsict
3, PUCCH ¥ 9 47| YOILYOIA AMSE/S RASE PUCCH RtRoz BEsich =,
MEZ Ct2 PUCCH XI¥S AMZ L2 PUCCH EYg ZIX|AHL 5 PUCCH ELHO|A
NE CHE REE 749 4 90h E8, Yo HMoE 9I310], ACK/NACK HuE FMasts
PUCCHE ACK/NACK PUCCHzZtZ 9dstn, CQI/PMI/RI HEE FHaust= PUCCHE
CSI{Channel State Information) PUCCHZ} HH®sIH, SR MEE ZFM&st= PUCCHE SR
PUCCHEI T &gstct,
e @AH(eplic) A EE G2E(mplict Ao o) 7|XFOREE

gdeEa Hoysol Ha

fijo
.
c
()]
(@)
T
>
[0
nio
ot
ol
ng
rr
N}

ACK/NACK(ACKnowlegement/negative ACK) 8 &2, CQI(Channel Quality Indicator) &,
PMI(Precoding Matrix Indicator) &, RI(Rank Information) M& 9 SR(Scheduling Request)

dE &9 g MOZEUMZL ge83a MEZY Y NS HoM HEE
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QIC}.
FUSH A|LEOA, Y ZX=2 A=z E= HOH S8 AME ST
7|1X)1=0] HIOJE|S THYO| M&slD, T2 A% HO|HE C|2Ystn, HOolE C|2E0|

d&HO0IE, 7|X|=0| ACKEZ H&eich o[ CIZY0| g3HO|X| 2™, I7|X|=0

AL

NACKS H&BCL ditfol 39, § ©O| J|KIoz HOEHE WASE ¥ =t

mjo
ofm
2
Y
g
wn
O
I
2

Cict ~AlE2d BEE LIE= PDCCHO| 2ofsf ZE &= 2SH PUCCH
Ojok ACK/NACKE 7IX=22 F&ETCh Oof7|A, 0| HOHE 435t Z5HH
DTX(discontinuous transmission) AtE{(state)2 ZtFEE == Q137, 0|2 ™8|zl o et
=ME HolH7E e BRfE NEIE/ALE NACKHOIHE #45t%eLt, iR Eol
HSHOIX| S22 41 LA HMelE =& UCh

E 128 B 23H0| ML= ACK/NACKE &3t PUCCHE Z43dsie 2XE EN?}
Zo|ct.

ACK/NACK E@HEOo| FM&E @8t PUCCH X2 CHEHO| Dj2) 2ER/0f UAX| @1,
=30 PUCCH A& A LS| E42 CHS0| Of A[EOICH LHRM AFBSICE FHECE,
TR0l ACK/NACK EEE T&5t7| fIsl AFEdh= PUCCH Xt E siE SteEla HIOIHE

H&ot= PDSCHO| gt ~#HEgd FEE LIE& PDCCHE 7|Hiez 238 HAHo=

— [

A™ECH staea AR UdA PDCCHZF M&Lls MA EH9e =249 CCE(Control
Channel Element)2 MHE1, Y FM&ElE PDCCHE ol O|4Q CCEZ FMEILCH

CCEE E40|E& =0, 97])2| REG(Resource Element Group)& ZE&SICE  SlLEC| REGE
KX AMZ(Reference Signal: RS)E  HIst MEHOAM O|238t= U4l 7J§2] RE(Resource
Element)2 TAEICH T2 £A3 PDCCHE TASHS CCESQ| JHMAS 5 5% CCE

QA0S SO, X W ZS J1Y WS CCE HA)0| B0 o) SE B2 Aites
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2 PUCCH AHaS Soll ACK/NACK HEE H&vict,

|>

£ ACK/NACK &2 2

r_Q_l

T 128 =Sl PDCCHEI b whe CCE old

A

ot

PUCCH Xt@ QlEiAof CySElct = 120§AMQF 20|, 4-6% CCER RAE PDCCHE £

Ml

PDSCHO| Ciet ~AEd FE7F 2o TSECD 7HE" 42 o2 PDCCHE
T8otke A[A CCEQl 4 ® CCES| QHARRE RE F2 AME PUCCH, OE £0], 4
HOfl SiEel= PUCCH XHEE &3 ACK/NACKS 7|AI=0| &2t

T 12 sEyA MEzUo A MUNQ CCEYF EXslm, Awa
stk M=MY 4&

L.

MezZ ol =i M7He] PUCCH XHR0| Est= 425 oA

UL LE MUD MUO] Ch2H HA LD, CCEQF PUCCH Ztel IOl HXIA st A

Chgab 2o & = AUt

Jbssich 02 S0, PUCCH X2l lgia

rir
_{

(1)
PUCCH

=

(1) _
N pycer™ Mecp™

NUepccns ACK/NACK HEE F&617] 3t PUCCH X8l QIWAZ  LIELHDY,
NOpyeews A9l HZO|A MU= AS 242 LEPWHCL  nees PDCCH M0 AR E
CCE QIElA ZO|A 71& Ee Z4S LIERWC.

F PUCCH =ZBH 1la 9l 1bol && g

rot

T 13 9 & 14= ACK/NACK HM&E ¢

= 132 BFE &8 HX|Q A2 PUCCH =¥ 1a QU 1bE LtEtWCE = 145 2%

=2 MXQl 42| PUCCH ZOH 1a 8l 1bE LEILHCE PUCCH o 1a2t lbe St

!

Lgel o=fda MOEE7 MEZHY WoA £X CHeIE2 PR HHEoiA

ACK/NACK A= CG-CAZAC(Computer-Generated Constant Amplitude Zero Auto

Correlation) A|#AS] ME CIE #% | ZEE(cyclic shift: CS)(FEtg ZHQl TE)QF A1
74 FE(orthogonal cover or orthogonal cover code: OC or OCC)(AlZt EOQl At
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A0)z PYE MEZ CH2 XEE 5S¢ HSEUCL OCE O S0 24|(Walshy/DFT A
BEE BYHCH €SOl 457t 6 JH0|D OCQ| 7447t 3 JHo|R, THY OELIE J|FoR

—

% 18 7{9| THUO| LSt PRB(Physical Resource Block) QFO|A CH=3}

uta
+
$0
=
ikl
El

AlEL wowlw2w3s (FFT B 20f) ol AlZt ZHQIojA Ex (FFT #ZE Tof)

My

@elo] Fhte ZOIM XEE £ QCE  SR(Scheduling Request) H&
PUCCH =0 19| &2 ¥ FZ&X= PUCCH ZUH 1a 9l 1bot Sl 11 gixdlHoro]
Crzc

SR HEO| H™MaW gh-X|&X AHZE2(semi-persistent scheduling: SPS)0f| CHSH

ACK/NACKEZ 2/dl], CS, OC, PRB(Physical Resource Block) 3! RS(Reference Signal)2 A4 =l

£Q
r
-

PUCCH X}& 2 RRC(Radio Resource Control) A|1E&IE E8f craof 2tz gt &
L 1200 A3 HERF Z0|, 53X ACK/NACK(ZEES H|X|&H Vﬁ?ﬂg’g(non—persistent
scheduling)0| CH®F ACK/NACK) H|E=8int, SPS S{X|S X|A|St= PDCCHO|| CH3t ACk/NACK
meus 2sl, PUCCH Xt PDSCHO|| CHE3t= PDCCH =& SPS SiA|E 2|3t PDCCHO|

7Kg He CCE QIEAE 0l YSHOR T YW & ULk

Jok
0z

1X|Ql Z29o| PUCCH ZZOH 2/2a/2bZ LIERHACE T 162

E 15 #F =2

H
M4

(@)
©
10
ox
Ho
=2

ot

Lbel MEZE Q2 RS A& 0|20 10 7§e] QPSK HOjE AMEg PAEC]
Zbzkol QPSK = CSOf ofsf Fmopg ZOjQlofA BHAE 5 st SC-FOMA Al==
WLEICE SC-FDMA A2 g8 CS sTe QE-M 7Zt8e MES 6+?| Q5o HEE %
QICt RSE &2t #|ZEEZ 0|8810] CDMO| Q|8 CHESIE 2 QUCh Ol2 Sof, 7t8%
CSO| 77t 12 =& 62t0 JtHSIH, LSt PRB LJO 22t 12 = 6 J49] GHEO|
q%ﬂ% £ QIC} 70, PUCCH =8 1/la/1bQ} 2/2a/2b LHOIAN E£=9| Li2e

CS+OC+PRBQ} CS+PRBO|| oJ8lf 2tz Ct&E2tE 4+ QUL
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PUCCH =ZOi 1/1a/1bE %t

H 50 LIEMH HieF ZCh

Zol-49t 20|39 HT ABAOQOE [189 B

PCT/KR2012/003005

44}

[E 4]
ANEA Q™A Ao OAREA
0 [+1 +1 +1 +1]
1 [+1 -1 +1 -1]
2 [+1-1-1 +1]
[® 5]
NEESEEEN AD A2
0 (111]
1 e 23 j4‘m/3]
2 [1 Jaw/3 j2n/3]
5 PUCCH ZBH 1/1a/1b0jA HXRAUSE ot 2w AEAOC= CE2| & 61F ZCf
[& 6]
AlEA Qe A EE =8 HA a8y =8 A
0 [111] (11]
1 [ 1 e j2n/3 ]47113] [1-1]
2 [ 1 e jan/3 _]2712/3] N/A
L 172 PUCCH IO 1a%} 1bof CHSH ACK/NACK Xj43zi( channellzaflon)% AMHSI=
THHOICE & 14 Agn’V=291 40| sigetot
L 182 =45t PRB LA PUCCH :ZB8H 1/1a/lb2t ZOH 2/25/2b9| gt x|

10 [t R E3tE T A|SH ZHO|LC

[
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#=3 P|ZE(Cyclic Shift: CS) Z&(hopping)dt &l FHH(Orthogonal Cover: OCQ)
XY E(remapping)2 CtS1t 0| H&E £ UCL

Am
o
@)
wn
for
0H

(1) QE-A ZtM(inter-cell interference)o| MEHZIE QI Al 7|8 M

1) Q-2 7] ESE Il

2) ACK/NACK M4t RERI(AFOlS] BES 93t &% 7|8 H2
HH, PUCCH Z 3 1/1a/1b2 QI8 At(n)2 Ct8o| ZEg Eestct

(1) CS(=t & FZ0lA DFT X AEL} S)ns)

(2) OC(&& oM X FHH)neo)

(3) F1}<= RB(Resource Block)(np)

¢S, OC ¥ RBE UEfHE QAHAE 212y ng, nee mewZh 2 0, O
Ol A~ (representative index) N2 Ne, Noe X NS ETDICE N2 ni=(Ngs, Noe, N) S BIETICE

CQIL PMI, RI 9% CQIQI ACK/NACK?e| =2t2 PUCCH Z0H 2/2a/2b& Edl| MHEE =

QlCt. 2|E Z2{(Reed Muller: RM) A ZEO

Bkl
o
n
+
(0]
i}

OIS S0, LTE AIAHEOIM Meda CQIE 98t Mg RYS Ch31t 20| 7|z ECt

Ao A1s @y Ay
HE AEl(bit steam) O 17727732 HA-le ooa) RM BEE 0[R3}0]

MY BEECL ®m 72 (0A) RCE S 7| ARAES UEHY mOICL

I

' S MSB(Most Significant Bit)?F LSB(Least Significant Bit)& L}EFHCE =&
=2t K| Q] B2, CQIL ACK/NACKO| SA| M&ElE dFE M zof A& BEx= 11
HIEO|CE. RM TEE AMEStY 20 HIEZ IS Fof| QPSK ®ix7t MEE =+ QICh

QPSK Hix M, IEE HEE= A3

tir

A
2 4 ULk

rir
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Channel)7} F&EEX WES UEHNL, &7 ® 2 FEIL 10|18 siy SR (slot)Q| Al%

AERH &7 M7Ez 48 S8 PUSCH7} T&EChE AS LEHE AE EFSR
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Ot
rir
ox
H
IR
ot

T
s

A7) 2 M2 2 b0,

A7) 2 HEQ IEo| ma oY N 2 MEE AV MHME 42 s
PUSCH(Physical Uplink Shared Channel)7} M& L =X 08, 47| PUSCHS| A& A|&F A|H
90 47| PUSCHO| % B2 AME UEE S EXOR o= Hu M @

(278 6]

x| 280 SU0{A,

o7] PUSCHe| T& J= AlE2 7| PUSCHe T& AlZ AIFEH 7] 43E

L

PUSCHE| 207} 22El= AMQ 248 EXoR sl Hr Ha oy,
(7% 7]
K 28t0] 0fM,
A7) PUSCHO| X% ZR AIMES 47| PUSCHO & AR AIERE 71 7hte

o7 Zelo|og] Aol Mz (subframe) Ht 2 E|(boundary) (e &2 (slot) HM-2E 2|9

AE EYLR 3= & TS ¢H.
[(E+¢ 8]
M o1of AN A,
70 MAE2| 2o e BE2E d7] 7IX=22 H&dte tAE O Zesty,
7] S BEE= 71 M 2 BEE H Zdte AE EYCE = YR TS
.

(872 9]

K 8&ol RUAOA,
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o7 MEf D= &7 MAGE Mol 2|0 M4(carrier sensing, CS) S2F £=¥o

M7 A
H#Iop 7| MEE AZE 0|4 H|X(busy) MEIE XIGES LEHS HS S0 =
Ne Ma wy
[(H+3 10]
s DM SAl AAHON YEE J|XBOE MeoHs Thao] I0jA,
=2 A A

A(Primary Cel)E S 222 &It AHEZE Qe Ml 1 SEE 5 £ 28,
el

10 71 Z2MAML HOool et &7 MOk StLel MY A F o7 M 1 Rt
2HHAE MZHAG2| d(Secondary Cell, SCel)off CHSF X 2 HEE &7 mz2io|ig| A9
gerda XAEE B 7] K=o 2 [Estes WS BRES ZEotes TR

(g 11)
A 1020 AN M,

15 M7 H®H 2 75;'5’_—‘;: A7l MzZAG e g% E3l PUSCH(Physical Uplink Shared
Channel)7} FM&E[E=X] o, &7] PUSCHO| T& A|ZF A|™® & &7 PUSCHO| M& &
A B MOE $iLHE T8t AS SWOE s HE

(g 12]
M 1020 A M,
20 AM7| Z2jo|2| Aol Aekzia X}%_J% PUCCH(Physical Uplink Control Channel) 5!

PUSCH(Physical Uplink hared Channel)& X &tst= CHE.
(g 13]

X 1020 UANA,
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71 M 2 2= 1 H|EO|14,

A7) K 2 ME7F 00| AY| M#CG2 42 E8 PUSCH(Physical Uplink Shared

Channeh7t B&EX| %22 LIEH|D, A7 & 2 M=t 1018 g a26lono| Al

ANERH o7 MdEe] B S8 PUSCHIE TESECHE AS LiEts Ae SE2=
5 otz HHE.

(M3 14]
A 108H0) 9LO0fA],
M7 R 2 MEE 2 HEOR

71 2 BIES] =Zgol U2t &7 M 2 YE= 7 Mude] 42 Sl

=

10 PUSCH(Physical Uplink Shared Channel)7t H&E| =X Of 8, /7] PUSCHS| M& A|Z AlH

Ol A7 PUSCHO| % Z2 AIMS LIEHE 248 EXOZ st ot

rir

8+

ogt

15]

M 1120 RU0IA,
A7| PUSCHO| M4 Z3 AIAS A7| PUSCHe| Mz AR A|REH 7] AXE
15 PUSCHO| Z0[7} 2t g|= A|™Ql A

L)
Or. A

Am
oA

oz gt

cCrot
[Ny

rr

(81 16]
A 110l A0 A,

A7| PUSCHO| M% Z8 A2 AtJ| PUSCHO| Fz& A|RF A|MEE 713 717t

/\

7] meto|ofg| Mo Aemy(subframe) HF2 L E|(boundary) tE= &Z2(slot) HM2EH2[ 9

20 AS EFo= s

— L. 2

[E+¢g 17]

0

M 1020 QUA,

7] ZRMAME 7 Maddel 2o JEf RV ¥7] WS ZES S 7
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ujo _

K=oz FSEEE MOSL, 47 B E= &7 M 2 YEE O EZHses A

[B1e 18]

170l Lo,

7] o) BEE o7 MHgel Mol 420 Mld(carrier sensing, CS) & 9|
Aot 7 4-8E A7 oY HIXAI(busy) HE 2 il%%‘% LIEtLl= AE EFHSE o=

cCjot
=
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[= 11]
Subframe
Slot Slot
nppp =N g-1 PUCCH (m=1) PUCCH (m=0)
 ppp=N UL-2 PUCCH (m=3) | PUCCH (m=2)
X PUCCH (m=4)
RB pair
D A
N ppp =2 PUCCH (m=4) :
nppp= 1! PUCCH (m=2) \'" PUCCH (m=3)
Nppp=0 PUCCH (m=0) PUCCH (m=1)
Frequenc

PCT/KR2012/003005

> Control region

> Data region

$ Control region

Time
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[= 12]

CCE index 0 | 2 3 4 5 6 T | M-1

PUCCH resource index | 0 | 2 3 4 5 6 7 v D M-
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[ 13]
ACK/NAK
CG(u,7)
IFFT IFFT
Length 4 OC sequence
N . W Y
IS < SR < S _ YT
RB t woCG(u,7)| w1CG(u,T) W w2CG(u,7)| w3CG(u,7)
Length 3 6C sequence
Slot

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

[ 14]

ACK/NAK
CG, ):%

RBt woCG(u,7)|wiCG(u,7) W W w2CG(u,7) [ w3CG(u,T)

o
Length 2 OC sequence

Slot

PUCCH format 1a-and 1b structure (extended CP case) -
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14 /34
[= 15]
‘ cQl
A
e M
i %} % %
IFFT [FFT [FFT IFFT [FFT

i 1 |

Slot

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

[ 16]
CQI
A
e : N
I[FFT IFFT IFFT IFFT IFFT

L BB |

Slot

PUCCH format 2,23 and 2b structure (extended CP case)
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[= 21]

_ _ _—— — — —Radio Bearers
o %

ROHC | ROHC
PDCP % [ [
| Security Security
| S S
egm egm
RLC ARQ efc ARQ et

HARQ | -~ | HARQ

__ %} _____ %— — — Transport Channels

CC, CC,
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[ 22]

ll

lLDynamlc/Stanc mapping u i L

PHY 0 PHY | PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)
[= 23]
PHY 0 PHY 1 PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)

Dynamlc
/Static de-mapping

MAC
(= 24]
MAC MAC MAC MAC
u uDynamic/St.é'tic mapping u il
PHY 0 PHY | PHY n-2 PHY n-1
(carrier 0) (carrier 1). (carrier n-2) (carrier n-1)
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[ 25]
PHY 0 PHY 1 PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)
Dyﬁéfmic
/Static de-mapping
MAC MAC MAC MAC
[= 26]
MAC MAC
iL uDynamlc/Statlc mapping u iL
PHY 0 PHY | 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)

I

Dynamic

u /Static de-mapping

4l

MAC
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< 28]
DL CC#0
(eg. Primary | | DL CC#1 DL CC#2 DL CC#3 DL CC#4
DL CC)
UL CC#0

here.

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

23/34

[= 29]

l,__

PCT/KR2012/003005

Information bits (eg. A/N bits for each DL CC)

B eg.a 0,a 1,a 223,24, . ,aMl

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 (ca. and division to two slots) ‘
SASKIODGH | b 0bLb2b3b 40N
16QAM/64QAM) '
;— — — » Modulation symbols (eg. L=24 for QPSK)
eg.c0,..,c L2-1,c L2, . c LI
o ¢ 0,...c L22-1 forslot), ¢ L2, .., ¢ L-1 forslot}
Divider
eg.c0,..,c L2 l eg.c L2, ..,c L1
DFT precoder | DFT precoder
eg.d0,..,d L2-1 eg.d L72,..,d L-1
Spreading Spreading
(eg. Walsh, DFT) (eg. Walsh, DFT)
|
& 5 & & &
Tme & wl w2 v;3 wl  wl w2 o W3
d 0*w0[d 0*wl d 0*w2[d 0*w3
d wld [*wl d Fw2d I*w3
1 [d 2*w0]d 2*wl d 2*w2[d 2*w3
{1d F*wl[d 3*wl d F¥w2|d 3*w3
oo | 14 4*w0]d 4*wl d 4*w2[d 4*w3
g4 | [d $*wlld 5*wl d 5*w2{d S*w3
| [d 6*w0[d 6¥wl d 6*w2|d 6*w3
=T Tw0d Tl d 7*w2|d T*w3
| [d_8*w0]d 8*wl d §*w2[d 8*w3
d 9*wl|d 9*wl d 9*w2[d 9*w3
d 10*w0[d_10*wl d 10%w2id 10*w3
4 [d 1*w0{d_11¥wl d 11*w2(d 11*w3
‘ The frequency location may be
RS hopped. (eg. mirrored hopping ‘
in Rel-§) a2 d 12w W W)
d 13*w0[d 13*wl d_ 13%w2|d [3*w3
4 1w0|d_14w] 4 1PW2[d 193
d_15*w0|d 15wl d_15*w2|d_I5*w3
d 16*w0|d L6*wl d_16*w2|d l6*w3
d 17*w0[d 17wl d_[7*w2|d 17*w3
d I8%W0|d 18wl 4 182 [d 183
d 19*w0}d 19*wl d_19%w2|d_19*w3
4.207w0[d 20°w] W[4 303
d 20%w([d 21*wl d 21*w2|d 21*w3
R P[4 13
d 23*w0|d 23*wl d 23*w2|d 23*w3
Slot0 - Slot! )
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Frequency

Ex. IPRB
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[= 30]
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Information bits (eg. A/N bits for each DL CC)
l; eg.a 0,a 1,a2a3,24,.,aMl

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
and division to two slots)
BP?Q?&?;‘;{,%‘}?SK/ egb 0,b 1b 2.b 3,b 4,..,b N-l
16QAM/64Q£M)_ __ Modulation symbols (eg. L=24 for QPSK)
T eg.c0,..,c Ll LR, .c L]
Divider ¢ 0,..,c L2-1forslotd,c L2, ..., c_L-I forslotl
eg.c 0,..,c L/2-1 ] eg.c L2, ..,c L-]
| DFT precoder | | DFT precoder
eg.d 0,..,d L/2-1 eg.d L2, ..,d L-l
Spreading Spreading
(eg. Walsh, DFT) (cg. Walsh, DFT)
T T
& & & @ 2 & & & @ ®
wl v‘l \&;2 \\;3 “;4 wl wl w2 w3 w4
d 0*wl d 0*wi]d 0*w2[d 0*w3 d 0*wd
d I*wl d P*wlld *w2|d 1*w3 d [*wd
d 2*wl d 2*wlld 2*w2|d 2*w3 d 2*w4
d 3*wl d 3*wild 3¥*w2[d 3*w3 d 3*w4
d 4*wl d #*wl|d 4*w2|d 4*w3 d 4*wd
d $*wl d S*wild S*w2|d 5*w3 d S*wd
d 6*wl d 6*wl|d 6*w2|d 6*w3 d 6*wd
d_7*w0 d T*wl{d T*w2|d T*w3[//]d T*wh
d 8%wd d $*wlld 8*w2|d 8*w3 d 8*wd
d 9*wl d 9*wlld 9*w2|d 9*w3 d 9*wh
d [0*wl d 10%wl{d [0*w2|d 10*w3 d 10*w4
N ZZZ I A A ZZZ [T
7 The frequency location may be
RS hopped. (eg. mirrored hopping ' ' ' \
inRel-8) 722 R L S A
R ZZZ T A ZZ [T
27 A A 7 [
d 5°0/Jd 5% |d 52| d "3/ d I5"wd
L1602 44 16w1[d 16%w2[d 163/ |d 16°wd
R ZZZ I R A R 272 [
d 18wl d 18*wl|d [8*w2|d 18*w3 d 18*wd
d1%W0} /14 91| [9w2|d_[9%w3|/|d_I%wd
I ZZ I I S 7 [T,
R Z I [ ZZZ [T
2 I W2 VKT
d 23*wd d 23wl |d 23*w2|d 23*w3 d_23*w4
Slot0 Stot!
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[= 31]
l,__

Channel coding
(eg. punctured RM,
TBCC, Turbo)

PCT/KR2012/003005

Information bits (eg. A/N bits for each DL CC)
eg.a0,al,a2,a3a4,..,aMl

Encoded bit
—> the encoded bit can be rate-matched with the

= available subcarriers (eg. N=48 for QPSK modulation
and division to two slots)

sz[ﬁ%gﬁ/%sm eg.b 0,b 1,b 2,b 3,b 4., b N-1
16QAMISHQAM) | Modulation symbols(eg, L=24 for QPSK)
v g.¢ 0,..c L1, ¢ LA, ., LAl
Divider ¢ 0,..,c L2-1forslotd, ¢ L2, ...,c_L-1 forslotl
eg.c0,..,c L/2-1 I eg.c L2, .. c Ll
|_DFT precoder | |_DFT precoder |
eg.d 0,..,d Li2-1 eg.d L2, ..,d Ll
Spreading Spreading
(eg. Walsh, DFT) (eg. Walsh, DFT)
] [
ngm"%()) V%\%;%wg %’z;‘% 88 8 8
= .
g b [d 0*w0 d 0*wi[d 0*w2[d 0*w3 d 0*wd
N ZZ I LA A LA ZZ T
d 2wl d 2*wld 2*w2|d 2*w3 d 2*wd
d 3*wl d 3*wlld 3*w2]d 3*w3 d 3*wé;
d 4*w0 d 4*wl|d 4*w2|d 4*w3 d 4*wd
2| [ ]d SwI[d w2l W34 W
| [d 6*w0 d 6*wl[d 6*w2]d 6*w3 d 6*wd
= [d TR0 d Twl|d T*w2|d T*w3 d 7*wd
d 8*wl d 8*wl|d 8*w2|d 8*w3 d 8*wd
d 9*wl d 9*wl|d 9*w2]d 9*w3 d 9*wd
L1070} 10wl | d_10"w2] 41034 10°wd
v IPw0 d {Pwl|d [1*w2|d_L1*w3 d 11*wd
.
2 The frequency location may be
RS hopped. (eg. mirrored hopping '
in Rel-8) R ZZZ ATV 2 LA
yl y2 22 S T A 2 LT
L [ | R ZZZ A 7 T
Spreading for RS 45501 /4 5wl [d 5w2[d 15307 |d 15w
(eg. Walsh, DFT) N ZZZ S A S R 7 L
R ZZ R A 22 P
4 I°W0[ 0 18wl |d 18%w2[d B3| /|4 19w
d 19*wD d_19*wl|d_19*w2]d 19*w3 d 19*wd
0017 |4 03 |d 03] 4 20WA
d 21*wl d 21*wl{d 21*w2|d 21*w3 d 21*wd
T N I I T
22 I I T 22 L
1 A
Slot0 ® Slotl ®
yl y2
L J
Spreading for RS

(eg. Walsh, DFT)
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Information bits (eg. A/N bits for each DL CC)
l; eg.alalia2alad . aMl
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
d division to two slots)
Modulator (eg. an
BPSK/QPSK/SPSK/ €g. b_(), b_l, b_2, b_3, b_4, vy b_N'l
16QAMGHQAMD | Modutasion symbols (eg, L=24 for QPSK)
{_ eg.c 0,..,c L2-,c L2, . ¢ I
Divider ¢ 0,..,c L/2-1 forslot),c L72, ..., c L-1 for slotl
eg.c0,..,c L2l [ eg.c L2, ..c Ll
DET precoder DFT precoder
eg.d 0,..,d L/2-1 eg.d L2, ..,d L-|
Spreading Spreading
(eg. Walsh, DFT) (eg. Walsh, DFT)
T ]

e @ ® ® & & ® ® Q ®
by Time y wl wl w3 wd wl wl wl w3 w4
g { iy | i L B {
2 r d 0*wl d 0*wl]d 0*w2[d 0*w3 d 0*wd] [d 12*w) d 2*wifd 12%w2[d 12%w3 d 12%wd

I ZZ B AL ZZZ s R ZZZ I S L 7 TR
d 2*wl d 2*wlld 2*w2[d 2*w3 d 2wd| [d 14%w0 d_14*wIld_14*w2(d_14*w3 d [4Fwd
4 37w0[ 7 4d 3*wlld 3*w2[d 33|/ /14 3%wa| [d 50} d 5w |d I5%w2|d B3] d I5°wa
4 w0l jd #wlld A w2[d 4307 d Pwid| [ 160 Jd 16T [d 16%2|d 163 [ d I67wd
AN Z R I ZZZ e T 7 R N T 277 T
| [d6*w0 d 6*wl|d 6*w2[d 6*W3 d 6*wd] |d_18*w0 d 18*wl{d 18*w2[d 18*w3 d 18*w4
= [d w0 d Twl|d T*wl|d T*w3 d T*wé| [d_19*w0 d [9%wl{d 19%2[d [9*W3 d [9*wd
d 8*w0 d 8*wl|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 90l Jd 9*wi|d 9*w2[d 9*w3[/|d 9%wa| [d 2% Jd 21wl [d 11*w2|d 21*w3 | /] d_2T%wd
R Z I A ZZZ A A ZZ P R A 2 T
I ZZZ I A R ZZZ R | Z7Z [ L A L R 77 AT
]
7

/A o QL & J§>

yl y2 yl y2

[ I | L [ J

Spreading for RS | Spreading for RS
(eg. Walsh, DFT) (eg. Walsh, DFT)
xl x2
L [ J
Spreading for RS
(eg. Walsh, DFT)

- Slot0 - Slotl L
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SF#n  SF #(ntl) SFH(n+2) SE#(n43) SF #(n+d) SF #(n+5) SF# (n+6) SF #(m7) SF #(n+8) SF #(n+9)

DLPCC A
(CCH#1) 7
.
1 slot
weee T T
S N I R O I A ™ I R I O O
SF#n  SF #(ntl) SFA(n+2) SF#(ns3) SF #(nt)N\SF # (n+5) SF# (n6) SF #(n7) SF #(n+8) SF #(n+0)
| slot No Carrier Sensing Operation T PUSCH
Unlicensed Band ! ! I = / ! | l |
(CC #2) | | | | = -1 | | | |
: ! e ! = 1 ! i H !
SF#n  SF #(ntl) SF#(nt2) SFH(ns3) SF #(ntd) SF#(n+5) SF# (n6) SF #(nt7) SF #{n+8) SF #(nt9)
[CaseA]
o 1 slot
weee [ [P T T
(CC #3) i '1 ! | i ) 1 5 |
SF#n  SF#(n+l) SF #(n+2) SF#(n+3) SF #(nr4NSF #(n+5) SF #(0+6) SF #(+7) SF #(n*8) SF #(n+9)
1 slot No Carrier Sensing Operation T
Unlicensed Band | ! : | N ! : : !
cce | f | L]
SF#n  SF#(ntl) SF #(nt2) SF#(n+3) SF #(ar4) SF #(nt5) SF #(t6) SF #(xt7) SF #(n*8) SF #(x+9)
AN A

[CaseB]

PDCCH () ULguantfor CC#2 ][] Carrr Sensing Operation puccH B LP ‘f,?ff,’}fn;}ff;
% Carrier Reservation Busy State -
Transport Block (CRTB) (for CC #2)
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SF #n  SF #(n+1) SF#(n+2) SF#(n43) SF #(nte) SF#(n+5) SF 4 (w+6) SF #(n+7) SF #(n+8) SF #(n+9)

DLPCC A
cc#n b

f { slot ‘ 1
ULPCC N
(CC #3) i | i | | | i i ! |

! ! ! ! ! ! ! H !
SF#n SF #(a+]) SF#(n+2) SFA(n3) |SF #(u+4) SE #(n+3) SF # (o+6) SF #(a+7) SF #(a+8) SF # (@t 9)
g NoCsmertSensmg . |

slot peration . _-PUSCH

Unlicensed Band ! ! | = P i : ! !
& IR T ]

SF#n SFRGID SFF(72) SFA() SF #(ad) SF#(as3) SFH (ov6) SF F(o=7) SF H(aw8) SF A 9)
_
[Case A]

( [ slot
we TR T T 1T
Cmy L L L]

SF#n SFE(ut) SF #(nv2) SHA(n3) SF #(n+4 SF #(a%5) SF $(w6) SFA@7) SFAA) SF A(0r9)
st NoCSmer‘Sensmg -
Slol peraiion wax _-PUSC
-‘——! T T \ ’-‘_. / H T T T T
Unlicensed Band | ! : = ' ! ' ’
(CC #2) i ; i § =i
SFén SFE(nrl) SFA(r72) SFR(n+3) SF A(nrd) SF #(n-3) SF #(o6) SEA(w7) SFA(i) S A(m9)
[ Case B-1]

[ [ slot 1
we TR T
e |l ]

SFn  SF#(a+l) SF £(a¥) ST#(nH) SF 70+ SF (a5) SF 3(ar6) SFEGT) SEAQRR) S F(@)
No Carier Sensing
{ slot Operation T
Unlicensed Band ! | ! ! ! | ! i
(CC #2) i ] | | | i ; )
I I I O
SF#0 SFA(eD SF#@) SFH0+3) S #(ued) SFF@H) SF #) SFA@EY) SEA) SF 400 |

[ Case B-2]

7] PDCCH O UL grant for CC #2 IID Carrier Sensing Operation PUCCH flfffg:nx:gl;]

% Carrier Reservation @ Busy State
Teanspart Block (¢ CRTB) (for CC #2)
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SF#n  SF #(ntl) SF #(n+2) SF#(n+3) SF #(n+4) SF #(n+5) SF # (nt6) SF #(m+7) SF #(n+8) SF #(9)

DL PCC A
(CC#1)
[ 1 slot
UL PCC N
e e ] ]
SF#n  SF #(ntl) SF#(n+2) SF#(nt3) SF #(n+d) SF#(n+5) SF # (m6\SF #(n+7) SF #(n+8) SF #(nt9)
| stot No Carrier Sensing Operation T —-PUSCH
L‘——‘l L T T T = T ) — —T
Unlicensed Band | E E i } = : | i
R T T O A L Sl
SF#n  SF #(ntl) SF B(n+2) SF#(nt3) SF #(ntd) SF#(n15) SF# (n+6) SF #(n+7) SF #(nt8) SF #(nt9)
[CaseA]
[ 1 slot
UL PCC IR I ]
(CC #3) IR e
SF#n  SF#(n+]) SF #(n¥2) SF#(n+3) SF #(n+4) SF #(a+5) SF #(nr6\SF #(a+7) SF#(n48) SF #(n+9)
1 slot No Carrier Sensing Operation J T
Unlicensed Band ! H I ! o L ! !
ccay bl L] RN
SF#n  SFH(ntl) SF #(nt2) SF #(a+3) SF #(n+4) SF #(n5) SF #(a*6) SF #(xt7) SF#(a*8) SF #(n+9) J

[CaseB |

7] grant for CC#2 arrier Sensing Operation R i : :
771 poccH () UL grant for CC #2 Carricr Sensing O N rocen [ [iooiwih

% Carrier Reservation Activation Message
Transport Block (CRTB) {Preamble)
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SF#n S #(n+]) SF#(n+2) SF#(n+3) SF #(n+4) SF#(n+S) SF# (n+6) SE #(n+7) SF #(nt§) SF #(w+9)

DLPCC
cc#n Y
1 slot W
UL PCC ! ! ! ! ! Lo ! ! !
e | ]
SF#n ST #(ntl) SF A(n+2) ST#(n#3) SF #(nd) SFH(n+5) SF 4 (n+6) SF & (m+I\GF #{n+8) SF #(n+9)
| slot No Carrier Sensing Operation T —-PUSCH
‘_.! T T T T T ] T T
UnlicensedBand | 1§ | 1 | & [ 1 | : ]
(CC#2) N R T R A | T
SFFn SFA(HT) SFA(ntd) SFE(A) SF A (1rd) SFA(nES) SF# (v06) SF B(veT) SF #(n78) SF #(7F9)
[CaseA]
1 slot )
UL PCC ! E i i 5 E ! ]
e |
SF#n  SF#(a+]) SF #(u+2) SF # (n3) SF #(x+4) SF £(a#3) SF (2+6) SF#(u+7 SF #(18) SF #(019)
1 slot No Carrier Sensing Operation T
l
Unlicensed Band | ! | | ! ! LR !
(CC #2) I R N I N .
S N I IR Cog 1
SF#n SEA(atl) SF 7 (xr2) SFA(e3) SF F (ard) SF (as3) SF (ar6) SE A(avT) SEA(A) SF A(19)

[CaseB]
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SF#n S #(ntl) SF#(n+D) SF#(n13) SF #(ntd) SF #(n+5) SF # (n+6) SF #(n+7) SF #(n+8) SF #(n+9)
DL PCC A
(CC#1)

f { slot T
ULPCC I R oo N
e L]

SF#n SF A(atl) SF #(a+2) SF #(a®) SF #(atd) SF #(a+3) SE # (2+6) [SE #(z7) SF #(n+8) SE #(at9)
I‘s_loiI No Carrier Sensing Operation T

Unlicensed Band .; ! | b i =dll P

ey | L] T
SF#0 S #(at]) STA(arD) SF#(s) SF #(ard) S A(n75) SFF (5+6) SF F(oiT) SF #(a#8) SF (at9)
[Case A]

r 1 slot R
ULPCC Pl | ! ! ! Y= ! !
Csy Ll b i ]

SF#n  SFE(+]) SF () SF#(n+3) SF #(n+4) SF £(aHS) S}(#(mé) SF #(+ I\SF #(148) SF #(r-9)
1 slot No Carrier Sensing Operation Tow T _-S
T T T T T \ *-(: fU CH T
UnlicensedBand | § | ¢+ [ 1 [ T ] ! H 1]
e | ] 11
SF#n SFR(11) SF AT SFA(u3) SF 4(v4) SF #(15) SF F(nr6) SFEGT) SFAG) SFA(r)
[ Case B-1]
1 slot 1
e T T TR
Coy i e A
SF#o  SF#(ntl) SF #(n+2) SF#(n+3) SF #(u+4) SF #(a®5) SE4(x+6) SF #(atT) SF #(a#8) SE A(at9)
1 slot No Carrier Sensing Operation Tome
\
Unlicensed Band i i | E ] | ! |
Cy b L]
SFfn  SFA(utl) SF #(xr) SF#(nt3) SF #(x+4) SF #(nt5) SF #(n+6) SF#(xt7) SF #(a?8) SF #(+9)

PDCCH () UL grantfor CC#2
% Carrier Reservation @
Transport Block (CRTB)
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SF#n  SF #(nt1) SF#(n+2) SF#(nt) SF #(nt4) SF #(n+5) SF # (n+6) SF #(n+7) SF #(n+8) SF #(m+9)
DL PCC
(CC#1) >
1 I slot )
UL PCC EERERER:EEEEEEEEEE
(€43 EEEEEREEETEEEREREEE
SF #n  SF #(n+1) SF#(n+2) SF#(n#3) [F #(nt4) SF #(n+5) SF # (0+6) SF #(a+7) SF #(n+8) SF #(n+9)
1 slot No Carrier Sensing Operation T _ E
. T T T T VA T T T Offset between
Unlicensed Band % | | l B % ! i o |
(CC#2) o E A
SF#n SEF(a+]) SFA(2) SFR(A) SF #(d) SER(a+S) SF A (2¥6) SF A(r7) SF #(n+8) SF # (1)
[Case A]
, 3
i slot
b_.! T T T T L T T T
UL PCC | '. i | i | | '. | i
(CC #9) IRRERV4dE"ER RN EERE
SF#n SF#(ntl) SF #(nt2) s?#(ms) SF #(n+4 SF #(nt5) SF #(ot6) SF#(n+7) SF #(nt8) SF #(nt9)
1 stot No Carrier Sensing Operatioy  Tow T —-PUSCH
R — T —T— T \ 2 [ = : . —_ T Oﬂsethemgn
Unlicensed Band : | ', AN 1= Rl 0 G ! ! D |l bowri
(CC #2) A = RN
SF#n SF#(n+l) SF #(n) SF#(n+3) SF #(+4) SF #(a45) SF #(n+6) SFA(m7) SEA( (n48) SF #(nt9)
[\
[ Case B-1]
[ shot )
UL PCC i B | | B i | | | !
(CC #3) | | q | i ] | | | |
: ! ! 1 : : z | :
SF#n  SF#(atl) SF #(nt2) SF#(nt3) SF[¢(nt4) SF #(nt5) SF #(n+6) SF#(u+7) SF#(n+8) SF #(at9)
1 slot No Carrier Sensing Operation  Tom
—T T T T T T | E— T Offset between
Unlicensed Band | | | '. ' i t H |
ey b ] I
SF#n  SF#(a+]) SF #(at2) SF#(nt3) SF #(at4) SF #(n+5) SF #(at6) SE#(nt7) SF #(n+8) SF #(nt9) N
\

2 e () UL grant for CC#2

% Carrier Reservation
Transport Block (CRTB)

B

[ Case B-2]

[D] Carrier Sensing Operation
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(for CC #2)
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