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(57) Abstract: The present invention provides a method and apparatus for transmitting UCI (uplink control information) by user
equipment in a carrier aggregation system. According to the method, the user equipment transmits UCI through a PUSCH (physi-
cal uplink shared channel) of a primary cell in a subframe that has PUSCH transmission of the primary cell; and if the subframe
that does not have the PUSCH transmission of the primary cell has PUSCH transmission of at least one secondary cell, the user
equipment transmits the UCI through the PUSCH of one of the at least one secondary cell. In this case, more than one serving cell
is set up in the user equipment; simultaneous transmission of PUSCH and PUCCH (physical uplink control channel), with
PUSCH being a data channel and PUCCH being a control channel, is not set up in the serving cells; and each of the serving cells
includes the primary cell and the at least one secondary cell.
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X 2 M A= Zglo] g Al o] PUSCH(physcical uplinnk shared channel) 2 < ©]
EA Bk A B Qo A 47] sefolw 2] Ale] PUSCHE B3l AaFd A
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[0039]  ©]3}2] 7] CDMA(Code Division Multiple Access), FDMA (Frequency

[0040]

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}
Te A 71e 2 99 4 ), IEEE 802.16m-> IEEE 802.16e2] %13} =, [EEE
802.16e°l 7]1HFSk A =Bl 9} 9] 3}-9] & 24 (backward compatibility) S #l| &+,
UTRA T UMTS(Universal Mobile Telecommunications System)2] o]t}
3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)--
E-UTRA(Evolved-UMTS Terrestrial Radio Access)& A& 3} E-UMTS(Evolved
UMTS) 9] A2 4, 318k S ol A OFDMAZ A& 3} 31 A g3 .ol A
SC-FDMA = A|-8-3lt}. LTE-A(Advanced)¥= 3GPP LTE®] % 3}o]t},
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[0041] &= 12 FA T4 A2 S vEIT,

[0042] F-A B2 A 28 10)2 Ao & 3}1}9] 7] A (11; Base Station, BS)<
ST 2 7 A=A 589 A2 A (154, 15b, 15¢)°ll 3] F4)

A 225 A-F3h}, ©i(12; User Equipment, UE)< 2L 4 & A o] 54 S 714

= 2121, MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal),
SS(Subscriber Station), 541 7] 7] (wireless device), PDA(Personal Digital Assistant),
A1 B dl(wireless modem), & )] 7] 7] (handheld device) 5 U= S0 & BEH 4=
ATt

[0043] 7] A =11 UukA o 7 vhub(12)3} T84+ 214 H A] % (fixed station)=
ElgaRi R eNB(evolved—NodeB) BTS(Base Transceiver System), 9 Al =
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[0044]  o]3}oll A, s A+ 71 1%(11)0M %%(12)&4 EAL on|a,
ek A= @20 A A =)o R ] BAS o) gkt

[0045] ©@2H12)3 7)1 A]=(11) AFol o] H-A Ol E] H| o] 2~ 3L & E F(radio interface
protocol)/] 74],4__,_ E/\] /\] A< El oﬂ )\1 1) 114 OLE% ;q 7H m-“dﬂ }\] /\Eﬂ 7]- /\ngzqzl:
(Open System Interconnection; OSI) 2.2 2] 3}-9] 37| A 5< vl o2 L1(Al1
AT, L2(A2 A, L3AI3 Al E 72 5 AT

[0046] A1 AlZ<1 &2] A S5 (Physical Layer)<- “J-¢] ol 9l ul] A 1 A A| o] (Medium
Access Control; MAC) 7| 53 <5 Al ' (transport channel)S 53 9174 % ©]
lom, o] AFEA DS Fa MACH & A5 Alo] 9] Ho]El 7} o] &gkl
P al AR GE ZY AT Aol F AE S A S EelAF Aol
& 2] 2] 9 (Physical Channel)< 53] Eﬂ o] E] 7} o]-& 3t}

[0047] A2 AZ<L -4 ] ]E1 % = A5 MAC A%, RLC A%, PDCP Al 5 0. =
T/ EH T MAC A5 el A 3 &A1 Alo] o] wfsd& " dshes A5 o=,
RLC A5l A dad o8& dFsl7] Yalo] AAg dFAdS A8 sa,
3 2 3 A o] A H.E MAC PDU(Protocol Data Unit)2] 3l U (header)®l| 57}t

[0048]  RLC Al 5+> MAC®] 9ol #l=]38ko] dlo]El o] A4 o= AES A e,
HESRLC Al 54 -1kl ubi= A4k A7) 9] glolH & T4 3h7] 93k
A9 Al o 2 BE A RLC SDU(Service Data Unit) 5=

-3H(Segmentation)d} 31 ¢ A (Concatenation) -1}, 922171 2] RLC Al 52 415t

RLC PDUEE-F 9] RLC SDUE +7-317] 93] do] g <]
A A 5L(Reassemb16)7 ] 5 A e

[0049]  PDCP A5 7! gk & Aol M it ARG, F- 2] ol A 7L b0l & 2
ASEEHS =Y JESIP I A9 3t & h53lo] A5 4= v

[0050] A3 A|Z5<! RRC A5 '8}%”4 AGS Alolake ot 3, D yIEY A
Apol ol A F Al Ao A HE gkttt wik o] FA4l A E] ol wha}
B A 5. =(1dle Mode), RRC 14 5= (Connected Mode)s U %3Sk RRC Bl 7}
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[0055]

gel ), gl we} RRC GH 7E A o) 7} 71e 3kt RRC Al 5ol A = Al = F
RS RRC F 5 B8] Aak, vhs 84 WhE A4 3} 54 W) o] 2](Radio
Bearer) Al o] A2}, WM af, =24 A=), o] 54 e AAHAE QL H)5
TR e o A vdg dAabEo] ol Hu

T4 FAl Al 22’2 MIMO(Multiple-Input Multiple-Output) A| 2= 5,
MISO(Multiple-Input Single-Output) A] 2= ¥, SISO(Single-Input Single-Output)
Al 2=®ll 2 SIMO(Single-Input Multiple-Output) A| 228l <= o] = 3}}ed 5= 3]
MIMO A] 22812 t}4=2] <5 QFE|| L (transmit antenna) 9} UF<=2] <=4l
SFEl| L (receive antenna)S AF-8-3H}. MISO A 22812 U<=2] A <5 oFel| 2}
ahute] 4241 o U= AFE-E T}, SISO A 2~ B& 3l o] W< obe o) 3l e]
T4 el LS AR ST SIMO A 2282 shuko] A< Qbe| v o] =4l
S| L& AF& &), o] 3ol A, A& SHEl Y= 3l o] AlE B 2E- S
AEske= v AREH = E Y] A B = A Qb VS o) sfal, Al Qe L=
ahute] Al e 2EHE FAlEkE U AFEH = S8 4] e = A QI VE
oj v gk,

52 2% 3GPP LTEC A 541 3 2 ¢l (radio frame) @] 7%= EFIT]

o] &= 3GPP(3rd Generation Partnership Project) TS 36.211 V8.2.0 (2008-03)
"Technical Specification Group Radio Access Network; Evolved Universal Terrestrial
Radio Access (E-UTRA); Physical channels and modulation (Release 8)"2] 54 &
Fzst ) BB Fxe, A T 10719
] B 3E g o] (subframe) & 2 A W a1, 3FuFo] A H Q)L 27 9] £F(slot) Q&
TAET A 9 W £33 #05-F] #1974 £33 RIS 7T wj A XY B9
AB3Edo] AEw = v 48]+ A {FS TTI(Transmission Time Interval)2}t
ghoh TTIE dlol B AEE 98 A9 G2 & 5 Ak o & =01, 349
41 T 9l el dol= 10ms©] AL, 3kt A H 3z ]l ef o= 1mso] 3L, 32
&30 dol=0.5ms & = AT}

3lu9] %2 A 7F 9 9 (time domain) ol 4] ¥55~2] OFDM(Orthogonal Frequency
Division Multiplexing) 41 'H-& 3Z3}3}51, =3} o o of| 4| {2 9]
1k 33} (subcarrier) S ,L%L?fh?} OFDM 41'H2- 3GPP LTE”} 3}k =1 A
OFDMA & Al-8-3l L2 &luf2o] AH -k (symbol period)S 3 3}7] ¢k A o=
WA om 5w g Utk o & 50, AIFH AU HE5 W o R
SC-FDMA7} AF-8-2 7 9- SC-FDMA 4l o] 2} 51 8 5= gl

A7) Fad 2 2= A oo E3gk Aol whapa] FA41 e <)o
ESE = AR A gy AR XY = S50 M4, e
S50l 35 = OFDM A 9] 7<= th sk Al W4 < <= 91t} 3GPP LTE®

Y="H(normal) A}o] £ 8 3Z 2] 3 X (CP; Cyclic Prefix)ol| A dl1}2o] &5 7719
OFDM 41 'H-&- 3Z28+3) a1, 84 (extended) CPol A 3F1}9] &F-& 6711 9] OFDM
£ Rew gelsn 3l
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[0059]
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T4 FAl Al 2= E'-2 A FDD(Frequency Division Duplex) 2] ¥} TDD(Time
Division Duplex) 4] & 2 v}z 5= 9t} FDD W4 ol o] sl ek =1 53
S A HEol A= vhE kg gl oS AFA|epi A o] o] Xt} TDD 2 o]
FH A S ot FH A HEo] A2 Fukar oS
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AN ol 719 Fds , &,

A eteEaAdd SHS AT A AE SHOERY dojd ¢
Ut TDD 4 2 A A F= 3=t o = ¥
2 7| Aol o gk a3 A G kel of gk A A HE o]
R T
TDD Al ="l A, FFH A A5 sl FE 2 A& A= v
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532 3o ek = &5l Ul gk A 18] E(resource grid) 2] A ol &
L} eI

StFE A &5 A ol A 72 OFDM 41 = X3hs}al, 3=
F AN A Nes /I & A9 &5-(RB; Resource Block)< 32§ &) =
g @ 2 shuhe] SR0A Hapo] AS sk Bk s
E50 LY = A 59 F N Aol X A Y= o1 da AF
1 %} (bandwidth)ll £--3. o & =], LTE Al 25 ol A Neg 6 W1 4] 110 &
o= gt 4= it

A 1Y E ] 7 8 A(element)E A4 8 A (resource element) el €T}, A9
Y=Y A e S5 U 1 E 2 B(pain) (koI ol al] A = T
o] 7141, k(k=0,...,.Ngpx12-1)1= 345 @ 9 o} F-ubkg s} 1 bl 2~ 0] 31, 1(1=0),...,6)>
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o714, shute] A9l 52 A G ol A 7 OFDM AW, 3k g ool A 12

Tk R A E = 712 A 8
2+ B35 1) OFDM 4 o] =9} Hkg
OFDM 41 ¢f <=9} HtkE51 o] 42= CPY| 4 o], 53} 7F4 (frequency spacing)
ol el st A Mg E 5= At ol E 9], =4 CP2| % -F- OFDM 418 9]
= 70] a1, 34H CPY] 4% OFDM 41 ¥ 9] == 6o]t}. 3}1}2] OFDM

APd ol A ksl o] S23= 128, 256, 512, 1024, 1536 2 2048 5= 5}L}E A4 3o
ARESE S QU AR A X0 FRE AV SR A £59 TR s

Y

SE s EREES DEEE SRS
Q) e AL G A 2o SR B, 7 L 1w
QI
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CPol A 771¢] OFDM A1 & 38kt B ol o] 3 WA &39] okl
At 3 OFDM A1 'H & (1.4Mhz t) <] £ o] 0] &) 4 += &t 4 OFDM 4l HE)0] A o]



WO 2011/132993 PCT/KR2011/002957

[0063]

[0064]

[0065]
[0066]

[0067]

A Eo] Sy = Aol o 9 (control region)©] 3L, L} 2] OFDM 41 H &2

PDSCH(Physical Downlink Shared Channel)”| S+ %] = tlo]E] 9 o] H 1},
PDCCH(physical downlink control channel)+= DL-SCH(Downlink-Shared
Channel)9] A2l & 2 A <F 9 UL-SCH(Uplink Shared Channel)2] #-¢1 &%

A X PCH g2 # o] A K, DL-SCH 2] A 2~® A1 PDSCH o %
AFE = WY A2 S 28 A9 AT Alo] wlA A9 Akl &, 1] 9]
UE 715 Wl 7’8 UEE gk A5 9-9] Alo] o] {3t o VOIP(VOlce over
Internet Protocol) 2] &4 8} 55 Y& 4= v}, 5522 PDCCH7| Al o] & <
ol A&d 4= o, @b 5522 PDCCHE X HEE & 5= ATk
PDCCH<= 81} B25= HH €14 %] 91 CCE(Control Channel Elements)/]

A & (aggregation) S = A FE ) CCET F-A A € 9] A AT
PDCCHell Al A-&3}7] el A-&5 = =] 2] g w9 ot CCE—L— a20] 242l
8 A T15 (resource element group)©l] tH-&- v}, CCE®] 2} CCEEl| <] &
AeH = F-s ke A @A o whe} PDCCHE 24 2 7453 PDCCH
H] —E-‘r‘ﬂ HAE
71 A =2 el Al Bl = DIl w2} PDCCH X212 A aka1, A of
A 1. o] CRC(Cyclic Redundancy Check)E & 1T} CRCOll+= PDCCHY]
A (owner)H & ol e} 31433k 2] X} (RNTI; Radio Network Temporary
Identifier)7} v} =7 W}, 54 ©hibS 916k PDCCHeEE whike] a1 27 1)

o] & £ ] C-RNTI(Cell-RNTI)7} CRCOl| v}27] € 5= Qlv}, = Jﬂ o] %

WA A& 98 PDCCHEFA 7 o] A|A] 21 2} < P-RNTI(Paging-RNTI)7}
CRCol v}2=7]E &= v}, A 2~ 8 4 1 (SIB; System Information Block)E 9| gk
PDCCH#}A Al =8 g 1 21 2} = SI-RNTI(System Information-RNTI)”7} CRC®|
npa7 ] g vk dEe] Ay A 2 Qo] ol thgk el WE
M A 2 S HS ZX| A 817 ¢ 8] RA-RNTI(Random Access-RNTI)”7} CRC ]|
vhe 4 ql

=g s An s Qe PR e,

e A A H T Q] Fular o H ol A Al o] & (control region) ¥} H] 0]
% 9 (data region) &= g 5= AT}, A7) Alo] o el = ek A A o]

) 1 (uplink control information, UCI)7} A1 <55 7] 9] ¢ PUCCH(Physical Uplink
Control Channel)©] &t} A7) dloly o2 J&H A do|e 7} AFH] 7]
9] 3 PUSCH(Physical Uplink Shared Channel)©] ¥ T}, o] 2] g} 2] m] o] A #] o]
% %> PUCCH @ g ole} A& 5= 9laL, Hlo]¥| > PUSCH G Fole} A&
ATh G ASol A XA H = A Qx| whe), @2 PUSCHS} PUCCHS]

A AES A 8HA Y, PUSCHSF PUCCHE] A A4S 2| 91381A] 968

o)
DA

oﬁl

W

T:
~

o)
i
l-
=

3|

PUSCH< A< A ¥ (transport channel)$! UL-SCH(Uplink Shared Channel) ]|
8 d v}l PUSCH o= A5 = 3 Fg A vlo B &= TTI §< A F 5 &=
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[0068]

[0069]

[0070]

[0071]

[0072]

UL-SCHE 9 & dlo] 8 £5¢1 %<& &5 (transport block)d = vt 7] A&
B2 A2 AR A 5 v} B, JeFE A bl o] B = t5 8l (multiplexed)
goled 4 Ath thZshd dlo] Bl = UL-SCHE $] ¢ A% B5 9 g =
Ao g n 7t thsstel A 5 Ak ol F 5o, FFH A dlo]El o] thFglE] =
bgFe] A Al o] A 1 o] &= CQI(channel quality indicator), PMI(Precoding Matrix
Indicator), HARQ(hybrid automatic repeat
request) ACK/NACK(acknowledgement/not-acknowledgement), RI(Rank Indicator)
5ol & T Arh o)A H FFP = Ao FHI} = FFE A v o] Bl 9 9
tlolg @ ool A AEH = 21 uCte] 917]9 dFole} gkt 3] 7] 9] 5o
3l 4] = A 3] =<2 ¢k} PUSCHO A &= 4 F A Al 1t d5d 5
A

o] whdel] U] 3k PUCCHY=: A H 3 g 9] of| A #-9] 55 %(RB pair) . &
S A 55 gl Hob= A 5552 AL £3239 A2 £5 2ol A
M2 uE Bk kS 2FA§ok PUCCHO &9 ¥ = A9l 55 ol 81
A9l B-5o] 2| g =3 &% 7 7 (slot boundary) & 7] O % WG HU

°]& PUCCH®l| @9 ¥ = RB o] &% B AN Fut5=7)
33 (frequency-hopped) ¥ 1 a1 k), ©hdo] Abake] A A of g W& A7kl u}e)
M FuksaE T8 AE oA, ik toHAlE o] 52 A2
A

PUCCH* 39 (format)ol] whe}A] v} 3t £572] Ao A 1E 2}, PUCCH
18 2A S 27 (SR; Scheduling Request)= 21}, O] OOK(On-Off
Keying) 2] o] 4-8-2 4= )t} PUCCH 2 lat 8F1+2] T =9 = (codeword)ll
) o] BPSK(Binary Phase Shift Keying) %4 0.2 H2 4
ACK/NACK(Acknowledgement/Non-Acknowledgement)< =T}, PUCCH 3=
1be 27019 I =9 =of t)) 3}o] QPSK(Quadrature Phase Shift Keying) 4] ©. 2
2% ACK/NACKS U2t} PUCCH X 2= QPSK 2] o= Mz
CQI(Channel Quality Indicator)& Y2t} PUCCH 32 2a9} 2b CQIS}
ACK/NACK= tHEth PUCCH 37 3% QPSK 2] 0 2 W 25w, I5529]
ACK/NACK, SRS U= 4= 9t}

A} 223k nle) o] Abeke] F A o] A B (UCDH = PUSCHOI| 3] 7] W & o] A4 <=
o]

6L e A Ao A1 w7 ugshsto] Ag et AHTeQl] o
ebd .

T 6s e, 92 B9l noll Al PUCCH 9 99l A UCIE #5314

2 3L, PUSCH < ejoll A & 1 ol Bl of ghAl AE gt b, A Bz <l
n+10l| A1 = PUCCH ¥ ¢} WF2 53l UCIE #53kaL, A B e Q) nt20)| A +=
PUSCH ¢ it F38fl A = vl 8 & AEeth A B Q) nol A 2} o],
PUSCH ¥ 9ol A do]H e} 7] UCIE A58l 4S5 UCle] I]7] 9 (piggyback)
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[0073]

[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

Aol k.

3GPP LTE Rel-86 4 1= Ak 0] 74 9, vhube] 0] 2E7]9] F 470l
482 Qa8 de F357]9] A5l 9 3E v X = PAPR(peak-to-Average Power
Ratio) 574 = CM(cubic metrlc) Edo] &L dhd vk A& 74 kot 3GPP
LTE Rel-8]| A = PUSCH A& 2] 74, }<&8} a4} &= d] o] E| & DFT(discrete
Fourier Transform) 2=3Z Eﬂ‘ﬂ(spreadmg) slo] @ vk 54 S 48k,
PUCCH A9 45 Wkt A5 714 &= Al g 2= Alo] A H.F 2
AEso A dd vhEut S48 A8k vk 2518, DFT =289 & 53 3
ol B & F3ha o F ol A 1] <144 Q1 H-0kE 3l (sub-carrier) ol 2Hd 8} A LY,
PUSCH®} PUCCHE §A] ol W &3k 45 @ nkdu} 54 o] 7o Xt
whebA, 5 A Bz 9l el A PUCCHS} PUSCHS] EA] Aol o Hu = A4
PUCCH= A4 UCI= PUSCHOﬂH dlo| gl o} g7 d &, 1] 7] W 5o
7(45:6]—0;51\1 el H]—d:;]. E/\q ) ]?ﬂrlﬂ—

7 PUSCHA 2.2 448 1 A0 08 3171 (eh s s 453k 49,

A A vlol B H AR A Ao g e My g s UrE]r‘ﬂi‘:}.

578 Fxskd, v TTIVHE vol 8 V| E & ag, ay, .., a4 += 3FHS] AF
5 S (transport block) FE| 2 =] 2t} WA, Hlo]E H|EE a, ay, ..., as; ©ll
CRC(Cyclic Redundancy Check) | 2] E] B| E & (parity bit) po, pi, ..., p1 ©]
71 o], CRC #-7F HIE& by, by, ..., by ©] A THS200). 1714, HAL B, A,
L= B=A+L 9] #A| o]t} a,9f b o] A = v 3 2ol Ve = 9l

[4] 1]

b,=a,; for k=0,1,...,4A—1

b,=p;_4 for k=A,A+1,..,A+L—1

CRC -7} 8] E& by, by, ..., bp.y ©] FLE E-Z(code block) Y &= BN A a1, =
= 9 2= A CRC W E] W] EE o] F7Rdvh(S210). 5 =5
(segmentatlon) SOl HE Al §E—ﬂ1 = Ci05 Crly vees Coke-1) ol g} gk}, o 7] A,
59 F NeECcy e v, r F= 55 W S (code block number), K,

=

Al 2=+ Al'Y 59 (channel coding)©]

N3G H H EES do, do, ..., d0p, = YERYH, DE &9
AFGH M ESY M, ie 3y 9 HE 2E- 9] Qld o)t
A3 N EEL o] E vl & (rate matching)©] =3 ¥ 31(S230), F. = E=

o1 (concatenation)©| =3 & ©(S240), t] o] E] V| E Al A2 1, 1,..., fou s
A g o714, G= Ao A X7 PUSCH 7ol A vh5-3td o), Alo] A1
A5G0l A& = N EES AL Aol AMEH =AY N EES] & 75

gk, vl ol Bl (L AL o] By ok vl o] Ao AW (T A Ao g H)7}



11

WO 2011/132993 PCT/KR2011/002957

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

tzsld 5 vt dlolEef Alo] A= 11 dES 918 3 A H E(coded
symbols)= TFE 7|2 &g o 24 T & B § H(coding rate)= A&
At} Alo] A X = CQI(channel quality indicator), RI(rank indicator),

ACK/NACK (acknowledgement/not-acknowledgement) 5 ©] 31

CQI 0y, 0y, ..., 0, (OF= CQIS| H|E )= A 51 o] =8 o] Alo] g1 v E
AR 2= g, Qs s ocari©] A E THS250). RI0GRL ORI ..., 0 X 3= A Y 515 ©]
FalE o] Alo] H A E A2 gk qpRL L., goreRO] A A H THS260).

HFZE7FA] 2 ACK/NACK 02K | 0ACK || 0gpcx ACK = A1 T o] G238 5] o] A|o]
AR N E A F 2 oA, qAK, ., oack1*K0] A AL H THS270).

247 A wolE HE AJE 2 £y, fi,..., o, 9F CQIQ) Aol A1 HE AJ A 2 g,
Qs s Goconr = FHoBFE Al 22 g, g, o, g = BhoSFE TH(S280). TR 81A] WA
CQIQ] Xﬂ 01 ;ﬁﬁ_ H] E 7\] %—/l Gos Q15 «+e» qQCQI-17} HH j] E]i, O]“ﬁri Eﬂ O] E1 H] E
AT 2= £y, £y, T 7F FIAE <7 AT S, H=G+Q U ™, (o> &1 «-> Eu1l=[0 i -5 4
acrts fo, fipes fog [9F Z0] -85 5= AT

st A2 g, gy, e, gua o A2 ST 2] W (channel interleaver)©l] €] 3f 1H &
Al 2= ho, hy, .oy hyg 2 53 FTH(S280). B2 3F, RI B2+ ACK/NACK 9] Ao A4 1
HE Al g 2= AE QUEf Bl o &l M2 Al 9 2 hy, hy, ..., hga 5 18 UL
o] 71 M, = 43 (constellation) 4} 2] W& Al H o] H'=H+Qg 0]t} M2 A A 2
ho, hy, ..., hg &) ZF HZ AH 2 PUSCHE 98k AF9] 2 A (resource element) =
W3 ¥l vk A9 847 1 SC-FDMA 418 (X:+= OFDMA Al )3} | Fkd k=2
Ao u = Az e S w9 ol

%8 73 e A E HS AH & 69 A B Q) n] PUSCH
B ol 2 Y- ok of| & HEFA T

Aol 12 73 (type)ol] W} PUSCH & & ol A o] U538} WHH & Aol & 4=
UTH L 8ol Al HEe} o], A H ]9l o] PUSCH 9 <ol Slof, A WA &3
= T WA &30l A 3Fte] 4H o] = DM RS(demodulation reference signal) 7}
S d vt DM RSE PUSCH @ Holl A & ¥ = 3FH A vlol el o ¢ d =
Alo]gn o] BxE 98 A5 = 7] E 2l Z o]t & 8ol A= DM RS7} 3 HA
S5 W HA 32 40U A Aol @ o & YT

ek A Aol B 5 X o] 71 0], CQI/PMI(control information type 1)+
ghufof gk atol tf s M HZ Qo] A WA A FE ARG 7 gk vhA
AE7A] e $- Fubagr G o] o] 1 vhE Rk ate] ek = Qv
CQIPMI= DM RS7}F &35 = A & A 9] s} 51 A Haze gl o] 3 WA 41 5-F
npA e AP 7R S = gl

e A Alo] X F A o 7], ACK/NACK (control information type 2)<>
DM RS7} &5 = 4l o]l 2173 gk Al ol b= 4= Qi) ACK/NACK®] &9
T A=A M= A 41 5 vtk o] gk & S o] 85k,
A~

ACK/NACK 7 £2 219 4 A3}E o] 83 4= it} ACK/NACK=

o
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[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

=
°

<, PUSCH H| o] & & % & (puncturing)$+ $- DM RS7} &5 = 4l & o]
Aol g 4= )T, RI(control information type 3)= ACK/NACK©]
Ao Q1A gk Al o] g 4= dvk

2 uCte] 971 AEE vk 5 4d Al 2wl 285 < gl
J /\]_/:Eﬂ:]! o A

0,

ok ¢
oXl )
it ol _VE

o
rif
o
=
m
r

'
>
=3
ofy
1=

N,
oE ¥
ro{'
_\1

>

bt
O O -
e e r
[
uiti}
o
=
ofy
1=
2 oy

>,
[
juit)

Y

T,

z o

o

1o
o, lo
=
=1
. o
o
_\1

XX
i

o 1
o% o

=1} OP%%EL o] s}t

ﬂ1 &2 vhFet = oy, whiol A

H/d (carrier aggregation, CA)

= k5 3H(DL CC A 4] C, UL CC A WA
=S E¥0ﬂ 7 60MHz8) U] <] %2 sh317] 9 4

W5 3 (component carrier, CC)7} &4 = 3l
z

WSk A A 28 7F ghgat7F A4k A& (contlguous) ‘?l u]r 71}/‘3
2
H

-

r
i S

W >
o, (&

)

T
ol
i)
DY
o

‘

jus
—

i)
[ oft ofr
41 mE

S
rir
i
-3
Y

2 lo -

r_r

Loy ook of
1z
fE r
=
T oy
sﬁ

rﬁ FO

-

(RS
f#
8 =
=
To,
o 32
b &

/\P%O}% EE :lﬂ]i Abgel = At ol & 01 3GPP LTE A Z=Hllof| A +=
1.4MHz, 3MHz, SMHz, 10MHz, 15MHz % 20MHz <] U] % %-& A €13}, 3GPP
LTE-A A| 228l o)l A = 47| 3GPP LTE A 228l 9] ] & £ 1k-S- 0]-8-3}¢] 20MHz

o) AFo] oS LA Tk 2= Q). i 7]E A] 2 Elo] U]dES 10| 2 AFL5 K]
&L A = o) o 25 4 o 5)o] Ja}ﬂ]ocl* T TR Q)

A S Al 2T o] Al 2 F] FEuta & B0 Nkt
<3} (Carrier-frequency) 2. - U}, 047] A, WEE 3} =3 Al o] S
<= 317 (Center frequency of a cell)E & V| gt} o] s}l A A(cell)<> 33 =
Fupe A AeFE A Fubg LS e = v e
F3ba 24 32k A B A Q] (optional) 2 ek E A 23k 29 9] 23 (combination)S-
ojn| 8k 4= QU o}, Hgk, A4 o 2 kg3 HA(CA)S A8 8HA] &2 5,
ghuto] Al(cel)w- eF B o} A Fibs Aol A o m SAT = v

57 A2 okl M7 dlol e8] SaAle] o] Fol A7) aA e, Wk 1A
Aol o) 3l A A (configuration)= $F= 3 ofF $Hr}, o] 714,
(configuration)©] &+ 8| g Aol ] &k o] E] 54=Alel] A Qak Al ~8) A1
=S AHE skt o & &9, A4 (configuration)-> tl] 0| H
of dQa3dl - %ﬂ A% g2 (parameter)*‘, 9= MAC A=
L oA 54 szl B ok e B &S a8k

Anke] B S 23S = ) A g5 A2, 7 doler AEE

ofr I ax 4
—\Y i oX oﬁ

> o
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

A= AEAE A8k, SA] 3|71 o] SAilo] 7he s A= A E ot

3 2 &4 3} (Activation) =2 H] 24 3} (Deactivation) “J Bl =
d sh= dlolH & F2l = FAlo] | Al A Y 1)
& Wk}, e 2l ol Al e AR (ke Al gE
95kl &gt Al Ao A 2 (PDCCH) % Hl o] E
A Y (PDSCH)S %4 B ¥ (monitoring) =2 =418k = 1},

v &g st Ed T do] B o F4Al = FAlo] Erbsstal, S ol &4
ARl 2l Alo] 7hssk AL dekt), w2 g g A= Ry 97 A
&l =23k A28 A 1 (System Information, SI)E 74218 5= v}, WbA | ok
ApAloll Al S E A (F i, A T TR )= gFelslr] #8ko
B g st Al o] Ao 2 2 (PDCCH) % tlo] ¥ A ¥ (PDSCH)= FHE ¥ 52
FAlskA] =t

A2 3 glo] i 2] Al(primary cell) ¥ Al 71 &) A (secondary cell), A% A (serving
celD= 5= 4= Q)

sofolu g AL ia}ol‘iﬂ ] TGl A F ek A ol n| sk, whidol
7N A= 3ke] #H & 174 ¥ 214 (initial connection establishment procedure) 9=t
AA Ay RS P A, e dEo B oA Zejolmy AR
A AL AL o) gkt

A A2 Al Y Fakarol A F2skE AE 9| sk, A RRC
AAo] HHY AA I F7HA <] A A2 Alg k= AREEH U

AR AL Wb ] o] AA WA A wkE I A S Al e
kel 7 ol &= ol g AR Ak vk sk A o] A
Aolghe goj = Zefolvg] A 9 wE AT Y AE T st e 5
AR FA4E JEE el = AFS-H

=, 3 g} o] -2 RRC ¢4 (establishment) %=+ #)| 91 4 (re-establishment)
e ol A, B.9F<] H (security input) ¥ NAS ©]-& % K (mobility information)<-
A& 3f= shufe] A AS 9wkt Wit 9] A 5 (capabilities) ] U}E}
_Lfﬂ_o]]:qa H]J/]_ ’6]—7]] X—]oi L= 01-14-/] Al O] }ﬂ]ﬂ] H] 21'61—0 63/\4"]- —/[1
A=, A7) Ao shite] Ao et AT e Aot

wpebA, shuko] vkl ci s A A A A o] 3k shibe] sLato]H g
Ao ® A A, B shube] stefol g Aaf Ao shuto] Azl Y
Az T 2 ),

Imemwammmeﬁﬂ%Eﬂﬂﬂﬂmﬂﬂwﬁﬁﬂfiﬂﬂaq.
PCCx= whito] o] #] CC F ol & 7]l 7] A =+3} % < (Connection =2 RRC
Connection)< O]*Er?’ﬂ = CCo|t}. PCC= v 9] CcColl #sk A zrdH S ¢ sk
¢ 4 (Connection =+ RRC Connection)= ¥ &8}, Wda #dd A48
S 4 5 (UE Context) & & 8l 53¢k CColv}, E3k, PCC= H'E2
& o] F7] ¥ o] RRC 143 E(RRC Connected Mode) ! 74 $-oll = &4

% Hl (ready state)oﬂ N= A
591 5 9898 5]

¢

' r\r r\r o

it op o !

Em

Of

—
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[0105]

[0106]
[0107]
[0108]

[0109]

[0110]

[0111
[0112
[0113
[0114

—_— e e

[0115]

[0116]

[0117]

A2 £ A Gk ehol e Alo] ol §a S 82 W
A Q2 4 759 (DownLink Primary Component Carrier, DL PCC)2} 8} 3L,
stahol 7] o] oS el AT 2k WS FFT T s UL
PCC)e} gt

SCC(secondary component carrier)<= Al 1T 2] Alof| t]-&-3}+= CCE o] v gk}
=, SCCx= PCC o] #]of] wikol] ekl CCEA], SCCE ©Eo] PCC o] 9] <
27140 AP =8 9 5lo] gy Wk 3} (Extended Carrier)©] ] €4 3}
=2 v ZdAgdst A= vl 5 Aok Az g Aol i geke stdH A 8
E ) = Ry [ R R N ) e J}(DL Secondary CC, DL SCC)&} 3}31, Al 71t 2]
Aol U-gsl= A A 94 wEuE ek 4 5 8 4 WS 3(UL SCO)2)
El=

sejolw ] A Az AL v g 548 7HX

A A, Ze}olmg] AL PUCCHY] A% 98 AF&-H .

=74, Zdtolw 2] AL g4 G4 gk o] gl wk AT e A2 54 2
whe} A sl/m] A4 st = gk atol o,

A A, Zelo]r g] Aol FtA¥ = 2 9| (Radio Link Failure; ©] 3} RLF)E 74 ¢ &
wl, RRC A 4 o] E] 7| d(triggering) ¥ o, Al AT 2] o] RLFE 74 3 St vl =
RRC A1 H o] Ee] A G ¥4 e

A, sZg] o] ] AL H ot (security key) W73 ©] 1} RACH(Random Access
CHannel) A 2}9} Skal= = on] Hatol] of s A Wg = o= 9l

UVWHMﬁmmmwwmmmVW$—4ﬂﬂﬂﬂﬂoE%Wﬂ A &)

oAA A, A A Zeto]m 2] AL DL PCC2} UL PCC7T A (pair) & = 4] H t},

Ay A, 2wty 2 8 A WESHCCO)7F Zetolw ] AR A H o Q)

oA A, 3L glo] ] 2] A o] A4 A (reconfiguration), 57}(adding) =
A A (removal) 9} 2 A 2= RRC Al 5ol 28] =82 = A}, 251+ A7 g
Al o] 7}l Qe A, B (dedicated) Al 71T 8] A Al 2R H W F &3
RRC A Z1d & o] AFg-E <= ST,

MY AS A8 A WS, o g A A WS eluke] A
TS FE QA st A 8 A WG akel ek g 9 A HkE T 1A
AR E o] shvte] AU AS A s %
‘ﬂ%ﬂrm © R Aol TAHA &
J]—/] Eﬂ—/ﬂ Q_/]j] 3 A] Q_L =L }\1 H] H]/] Dﬂ—/ﬂ Q_/]j] 3 A] Q_/] 7H Lﬂj/]—
X ]_q_ = = 11:1114110] DLCCIOE?Hﬂ(ﬂ )T} a1 7}2461@]
1 Hgl«] ﬂ/ﬂﬂ.b DL CCI«] ﬂ/ﬂﬂ.e /]u] zﬂ-q_ U]—O‘t }\1 Hl /14127} DL CCZQ‘
UL CC27F AR o 744 5o dvtar 7 e wf, AW Al29] €4 84+= DL
CC29F UL CC29] &35 ofm| gt} o] 2] ofw|ol| A, 2} @ 4 Wk i+
A(cel)ol] &= 4 AUt

stk o ek A (ko] FA = QA WkEHEe] S gEA AAE

!

=

it

1

mO*'
4
ass
A
N
A
&
T
1o,
o T
o
L
o
e o

1

Fo

"
ok 01['1
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At} 3 A CC g9k A A CC 7 5 U3 492 Ul A A (symmetric)
A o] % 4] (asymmetric) §4J o] &} 31 gl
2= 0O

[0118]

[0119]

[0120]
[0121]
[0122]

[0123]

ekal skar, 217k v -8 1l
w3k CCEY A7)(E o] F)= A2 vhE 5 Q) o 2 So], 70MHz 1 < ¢
T2 98l 5719 CCEo] AFEH)ar & o), SMHz CC(carrier #0) + 20MHz
CC(carrier #1) + 20MHz CC(carrier #2) + 20MHz CC(carrier #3) + SMHz CC(carrier
#4)3} o] T E = gk,

%1%2}} H]—ﬂ- ZELO] H Zgjr 2] A ]/\Eﬂoﬂ}q: 1;}01 5| Zu:fﬂr /\]/\Eﬂﬂ r/La

Hamo] AN A & Ha=0) J‘B__/t H %ﬂr(component carrier, CO)& A& 4= )
=, el @do] H579] DL CCE 53 35572 PDSCHE =41 5= lvh. H3,
e 549] UL CC 5 39| UL CC o) & £9], UL PCC2] PUCCHE 5 3]
FFFA AN EE HAES = Ak, 23], vk YA A ="l TE
PUCCHS®} PUSCH®| 5 A] 7o) A€ 45 9131, PUCCH®} PUSCH®| 54|
AEo] AW A &2 = A

PUCCHS®} PUSCH®] §-A] zﬂ%O] AR u A e G e e A
A BB E AFstofof ofi= A Bz 9lo| A PUSCH H o] &4 8k 4
PUSCHOI| & A Al A BE 9] 7] H=3= D}vﬁ}o}oﬂ Asst, 1™ ﬂ,
S A A AR E G slo]of shi= A Bz Q] ol A f5a=2] Wk atof A

&
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719 = vl st ARJNA ) A H i, o] sl A, whkol| Al 2] A Al o]
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[0124]

[0125]

[0126]

[0127]

[0128]
[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

[0135]

[0136]

L2 UCI AES A8 TP 2WES 2 RE NG s
Hkg3 o & 51 PUCCH7} A6 5] = k& k9] PUSCH A 54 =3H(drop)stal,
PUCCHYF A& &t}

2. 2 UCT H6S =93bal, g 3 A ES W& PUSCHR 415 ¢tk
3. ¢hre Abek g U EE Ee pUSCHSF UCIE X338+ PUCCHZ
T Aol A48T}, PUCCHY: UL PCCE 238 A4 4= )

[®]
7] 71w go] A ahiz Wl o] ok, o & ol wuko] Wkl #1, kv 42, Wkl
#39] B Y noll il I H A THEE AT, UCTE W3 #1,
WHE st #2, Wh 9 #39) A1 122 €) noll 4] A% 5 4= PUSCHO] BH3%) 0.2 2]

n
A& 4 ). o A =3 3k Q1 3] =(overhead)”| 2HAY S <= ) O,
0] = E (payload) ¢} UCI ¥ o] 2 =& H] 1 3}H UCI
o|mof Hlal 21 o] 7] Wizl T AEFE S}
O]’Oqjl:» & 21 Oﬂ %=
UCIE T4 A&k 7370‘, ZF Hk<g3lol| A HARQ %<5 HF2] of A
RV(redundancy version)S €8] 8}o] A 2 2|7l S 253l WA=
ATh =, B9 PUSCHE UCIE ¥ 7] W &}of ﬂéo}—t— A5 =299 ucte
= *(puncturmg) WS 2] gy ofo] A& 5 vk 1, 7] ]jjw'o* z}
<319 PUSCHE 538l #1455+ UCIE &% E 54 (joint decodmg)
9)\‘:}. o= 71 Ao A& F7A7] = B

] X (threshold value) & ©]-&-3Fo] UCIE 3] 7] W afo] %158
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

£ BW,, Bt} 4] of Fo upe} ucie] 3] 7]
. 5, PUSCH A &9l o] gk ) & 2£0] BW,H .t}
A UCIe] ¥ 7] W) A <o) 7158kt ar sk

:(?L_',
ofl
>,

oL,
E%

c

=
o
e

=

= 4 18

ucte] 7] <& 2 12 8ol A A4 g ¢k vhe} 7ko] PUSCH dl| o] B] 71 <64
3 | UCIE o] Ak s o

G AT}, webA], PUSCH ©ll o] 8l 7} 7H8 A Al 218 5] &= A A(UL CO)=
AEste] UCTE 9] 7)W HEak= slo] vlghA] gt} o] 2] &k S ol A whd
MCS ## o] ¥z 27} w& A A o] PUSCHel UCIE ] 7] W 3} 3l o]
gt 2] 5}t

7] e 9 A= UCIe F ol whel Abs A o2 A& 5 Q) o & 5o,
T 7] W slo] A Falofof 3k UCIY] Yol AW, A2 Y& S/ UCVE A+
45z uctel] whek A 2 o2 LA 7 489 5 QLT

= T

oo
o

EE R AEE AR GEA AGE 5 vk S 420
A o2 HEAE A8 S oA TEHAEE
ACK/NACK®] CQIN T} Bt} %2 -AdS & 5= ) o5 59,
ACK/NACK#} CQI7} B.5 &5 o] oF =] PUSCH= 334 v o] 2
75 ACK/NACK A F3ka1, CQI AH2 =518 - QT

Y%k, PUSCH 7 o = 35572 PDSCHOI| th &t 3579 ACK/NACK= X7 &
T NS AEZ O G Fo] FAY HE A7E rhd g 22 S e
T At

1. A vbgu) B = [ A vkgutol] )k ACK/NACK =S W& ¥ (bundling) 3}-¢]
7 7] 9 8= W, o] Wi
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790l += ACKS A 43}a1, 71 9
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[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]
[0154]

3 AW Al o] PUSCHO UCIE ¥ 7| W&l o] A3k t(S303). WhaA, A7) et
A1 (S302)00l A UCTE] 3] 7] ¥ A % 0] gﬂohih Agyy, UCI A4S
=g3 } ,PUSCH®}F A58 = QI th(S304). 3= & 100 &= TA 3R] ekt o)
Gt e PUSCH A <5S =33} a1, UCIHF PUCCH Ao = A %8k 4= Qlu),

o] 3lol| A 1= kol A] =2 A1) o] A ¥ 31 PUCCH® PUSCHS] & 4]
Aol A HA &2 Ao, 54 A A(UL CCyoll W+ =]
2~ 7| % ¥ (semi-persistent scheduling, SPS) PUSCH #%-0] A ¥ 749 AFaks =1
A o] G 1E o] 1= vkt o] PUSCHON 3] 7] W tei= v} 53} 8fo] [ 43F 4214
o3l Ay gkt

4], SPS-PUSCH 7l <-ol] & dvg gt}

LTE®|| 4 &= RRC(radio resource control)2} 72 ¢ A5 215 & 53] o A
o] o A B O] Eof| A bk A O] A b pAlS S =A 2 oy E S Q)

B AT AEE FoA = A HE o i, A E I A F7]9F @Al
T = St

G2 RRC A 19 & T8 w4
2] 22 sl(activation), 8l Al (release) 41
8 = A g} &, @& RRC A 2L %3] SPS-PUSCHZ s+
WHE| e} &= HER SPS PUSCH 46 78 3h+= 3lo] ofu gt &0 3} = 3jj A
A% 5 PDCCHE &3] 441381 749 2L PDCCHOl A A 43k 219l &5 o
w2 b A (A 55, MCS G 1ol & HE, 583 4839 RRC

]:LHFQ.Q Egﬂ 61—51—1%,(1 }ﬂlﬂJ.gﬂo] =7 ]’ /9\ %}roﬂ OH%]’O]‘*E

A B3z g Q) ol A SPS-PUSCH % 52- 5=3) &}, vkl PDCCHE 53] a4
2 & & 21818 SPS-PUSCH 752 Fegtt), o] 27 ke SPS-PUSCH
Ao A &Als) 2155 ¥l += PDCCHE S-A18H4 611@ PDCCHel| A

A A &= F k4= A9, MCS 5= ©]-8-3}¢] SPS-PUSCH %<2 A 7] gt}

SPS A A /3| 4] = $] 3 PDCCHZ SPS &% PDCCH®} &)L, %1 1% 9] PUSCHZ
91 ¢t PDCCHE -5 %] PDCCH=} A & 5= it} 1™, W& PDCCH7} SPS sk
PDCCHSIA] AAF-& U5 218 B W38k 74 5ol 915 (validation)h
OH:} 1 PDCCH #| o] 2 = 2 5-F o] X]+= CRC ¥ 2] E] ] EE9] SPS C-RNTIE
2~ A 35 (scrambling) ¥ o] 31, 2. Al 2§ ©] o] E] X|A] &= (new data indicator
fleld)/] Fkol «o>o]ofof ghu}, w3k, zF DCI o] tl 8] PDCCHS] 7+ H = 3lo]
OS2 e Ay A EH E2 9 PDCCHS] DCI 4 W = SPS &4 3}
Y= A = drolE ]l T

[5% 1]

S Q1A gk 5, PDCCHZE &3l SPS
& 21814 SPS-PUSCH &<
;go KN

fot OH

1r i
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coding scheme and

PCT/KR2011/002957
DCI format 0 DCI format DCI format
11A 2/2A/2B/2C

TPC command for set to ‘00’ N/A N/A
scheduled PUSCH
Cyclic shift DM set to ‘000’ N/A N/A
RS
Modulation and MSB is set to ‘0’ N/A N/A

redundancy
version
HARQ process N/A FDD: set to ‘000’ | FDD: set to ‘000’
number
TDD: set to TDD: set to
‘0000’ ‘0000
Modulation and N/A MSB is setto ‘0’ | For the enabled
coding scheme transport block:
MSB is set to ‘0’
Redundancy N/A set to ‘00’ For the enabled
version transport block:
set to ‘00’
[0155] 7471 3E 12 SPS &4 Sh(activation)Z ¢153}7] $] ¢k SPS &9 PDCCH| A=
FERREaRUICH
[0156]  [3% 2]
[0157] DCI format 0 DCI format 1A
TPC command for scheduled set to ‘00’ N/A
PUSCH
Cyclic shift DM RS set to ‘000’ N/A
Modulation and coding setto ‘11111° N/A
scheme and redundancy
version
Resource block assignment Setto all ‘1’s N/A
and hopping resource
allocation
HARQ process number N/A FDD: set to ‘000’
TDD: set to ‘0000’
Modulation and coding N/A setto ‘11111°
scheme
Redundancy version N/A set to ‘00
Resource block assignment N/A Settoall ‘1’s
[0158]  “&7] 3% 2+= SPS dl| Al (release) & ¢15-38}7] $13F SPS €+ PDCCHE] T = {t=

epd,

[0159]  ©]3d}oll A, &4 AW A (UL CC)oll SPSol| 2] & PUSCH # <% <, SPS-PUSCH
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[0160]
[0161]
[0162]

[0163]

[0164]
[0165]

[0166]

[0167]
[0168]
[0169]

[0170]

Z o] - wlk=yl o] PUSCHYI 3] 7| W B+
S8

T 118 whdo] UCI®F PUSCH Ao 2 Yol B & A43 0] &= 432 ekt

11 FxEhd, vl A 371 2] A1 A(UL CC) 5, UL CC#1, UL CC#2, UL
CC#7} A A ¥ o] 9131, UL CC#1°] UL PCCe}aL 7FA Sk}, <5, UL CC#1<
I elolwg] Ag 4 3= UL PCCO] 3L UL CC#2, UL CC#3-& Al A v 2] A
T/338k= UL CCEolt), v A 9] A 5 o] = shvfo] AW A&
58 Ak SPS-PUSCH #§-0] 7}g 3t} It 11914 = UL CCHRE 53
SPS-PUSCH #&0] 7158k 7 -5-5 ol A gkr}. UL CC#29] A H.3Z 2| 9] 3] A
SPS”7| &A] fi}(activation)ﬂ , A B 2790 4 SPS7T &l Al (release) ¥ +=
&S o A gt SPS A E 9 ‘1‘7] e R e R e R R e e Ly
1,2,8,11, 15, 18, 2201W UCI Ao] A s <= 9},

o]a}, I 119] 43S o & 0}04 g ol W whdo] ek A Ao A H HE
el sl A ‘JB}

= 12+ UCIE 37] }~ A 1 ol & YERA T

T 128 sk, DJ = SPS-PUSCH7} %<& 5] = A B3z o] 9l o] A +=
-4 A 0 & UCIE SPS-PUSCHOI 3] 7] ® &t} o) 71 o, A 1528 €] 3, 11, 15 ol A]
UCIE A g3lo]of 3F= 49, SPS-PUSCH”7} A< %] = UL CC#29]
SPS-PUSCH® UCIE 9] 7] ¥ 3}of 2 &gk}, UCTE 7 &38k Al Lz gl ol A
SPS-PUSCH #<&o] $l+= 745, Zefol ] A 2] PUSCHel UCIE ¥] 7] W 3}o]
A&gt), &, UCIE 9] 7] W 35to] d& sk A A UL CO)ol T4 =+
SPS-PUSCH”} A3 = AW A, xelo]r ] A (UL PCC)2 o]t

thko] SPS-PUSCH7| A9 &= AU T oA B2 oR ~AEH =
PUSCHEZ {3t Aakd] g T EE A8 4] 58 42 ngshd, S50z
SPS-PUSCH= UCIE ¥ 7] W 3lo] &3k o] ol ] A 2ol s}k

% 132 UCIE 97| W3k A 2 o] & YHeldlth.

138z, v steto)w ] Aol A PUSCHY|F A5 += 74 -5 |1 A
_L]:q_olu%:q /H]/] PUSCH= lE._gH UuClr= 1747 Hﬂ 7(45:2‘3]—1‘4- U]—Olz UCIE

&8fof of ah= A H L) ) ol A sZefo] ] A o] PUSCHY| <& 5 X

OLLB} , SPS-PUSCH7} <55 = 4 "] 4 2] SPS-PUSCHel| UCI& 47 i
A&e ¢ vk &, UCIE 97| W 35fo] dE sk A A (UL CO)ol F-4 =+
3z g}o]w 2] A (UL PCC), SPS-PUSCH7| A5 = A Al o] s=olt}, o & S0,
Bz el 1104 UCI= ko] 2] Aol PUSCHOY 3] 7] & o] <54t}
ok, B Y 15904 = Zelo]w ] A(UL PCC)ll A PUSCHS] #<5:9]
glo 2 UL CC#20ll A # &% &= SPS-PUSCH?I| UCI7} 3] 7] HHQOJ Asd)

130 A = AMlzdE E] Al UL CC#201 4] SPS-PUSCH7| A% = 45 o 2
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[0171]

[0172]

[0173]

[0174]
[0175]
[0176]

[0177]
[0178]

O}, 7] Al 2 o= ofoll A|FE = A2 otk F, £ Y

o]

AN —
Jnt-2 o &2 whdkol| A kvt Rtk e A o] A 5 31 PUSCHSF PUCCHS]
A o) AAEA] = A5, dES v o] wxHe 5= Q)

1. A 23X 9 noll A o™ PUSCH:E <34 3L UC|F <7714 CSIEUP
TAE 79 @ihe UL PCC2 PUCCHZ 54 UCIE A53hu)

2. UCI7} 52714 CSl(channel status information) %/5%=+ HARQ ACKO. &
T ¥ a1, sZefolw ] A PUSCHE] A HZ |9 n o] dEo] AA) 7|ike]
Qﬂxﬂ_/; ﬂ;@,] onﬂi/yﬂ ;qqlﬂ oﬂ/q]/\ %D‘r OUWE ;= E%]:} ;ﬂ% =2
A A& (0] 8-l = UCI7F & H?q gF=Thol of et v EE}O]UM
A o] PUSCHE 58l UCIE A58t} &5, 44 o2 ejo|u] ] Ao

&3l UCIE 9] 7] W 3}of d%% ATH

3. UCI7} =714 CSI 2/%:= HARQ-ACK &% A ¥ 31, 3L g}o] v 7] Al 9]
PUSCH #<50] Q131 & o] & dlibo] At ] A2 PUSCH A<0] A B3z ¢ <]
nol| A 43} = A HAY e As = 7};4 Ao A ol d) Uk a) 9l b ) B

=z.0

—_—
=

JR=1ES
74 = AT E] A el PUSCH 2 5 UCIE 53t} &5, vhitbo] UCIE

AE sk = A BT lol| A sZefoln ¢ *M PUSCH o] glar, Alzi] e A
% & o] = dlu}oll Al PUSCH A %0] Q1= A AT e A 2 A ol A7} 714
2ke A E 2] A2l PUSCHO UCIE 3 7)1 alo] A<t o= Qlu) &= 139] o &=
ol e gk AnrH ol Fatel| A 53] Ml7ir]e] Aol A SPS-PUSCH7} H&¥] &
73"?‘; O] OH = ‘r‘ )\Aﬂ'-

12 143 UCIE 9)7) 9 3F= A 3 o] & ekt

145 F25, @2 SPS-PUSCH7| A 5% = A B 3| ol A =
A2 6 2 UCIE SPS-PUSCH7} A5 = A" *M SPS-PUSCHel| 3] 7] " 3}-o]

Lkt o A, A B ZH S 3, 11, 15 ol A UCTE A E3to] o &+ 45,

SPS—PUSCH7} A< ¥ = UL CC#22] SPS-PUSCHOY| UCI% u] 7] W &ko] HdEghr.
W UCIE AEate ARz oA Zefolw|e] A 9l w & Az v
Alof| 4] SPS-PUSCH 0] §l+= 4%, Zglo] v ] 49| PUSCH %+
SPS-PUSCH #<50] §l= Al e ] 42| PUSCHE &3 UCIE 47 | ¥ 3o
&gt =5, UCIE 3] 7] W alo] A&k AW A UL CO9 4 9+ 1.
SPS-PUSCH”} A% = AW A, 2, 3 glo]r ] A (UL PCC), 3. =L 944 AT g
Al H5= 1. SPS-PUSCH7} A &5 &= A A, 2. 71 9] 9] Alziv]e] 4, 3.
szglolu 2] A (UL PCC)2] 4ot}

Fa st A 1 o] WA A 3 ool A, B FF 2] UCIE SPS-PUSCHe] 3] 7] ¥ 5o

A 7 9] UCIWFS- SPS-PUSCHYI 3] 7] W 3l o] A 43)+=

o], 5714 CQIE= SPS-PUSCHI &4} ) 7] i 3} o] ] st
2 A gkell 2 2] PUSCH A &< Fol Al 2 45 UCI7t
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[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]
[0189]

9E SPS-PUSCHE W& 44917k %7] 030l 7|43 e] 2415 2o A

e s
78 S b S ek w019 E MCS B9] 2F O o] Fo] A=
FE) 28 o] UCES 917] W81 s 715 i),

gkl kol Al @ d A Al (serving cell)©] A7 % 31, PUSCH®} PUCCHS| & 4]
o) A ¥ A BHE 75, WL A 19 nel ] PUSCHS 41451 4] 3

AE

74 - PUCCH X" 1/1a/1b, 2/2a/2b%E ] 3}o] PUCCH % 2.2 UCIE A 53k,
kol A 5 SE ¢ Q] pol| A] PUSCHZ A <%3)a1, o] 2] 3k PUSCH AEo] AA 7wk
A o 2 S o] AR A @Mli SV IIUE w B g B

qhek ol Al v A o] A A ¥ 51, PUSCH®} PUCCHS] "5 A 0]
45 = 74§ v & PUCCH £ 1/1a/1bE o] -&3}o] HARQ-ACK/SRZ
A <3}aL, PUCCH 2™ 2/2a/2b5 0] -&3}¢] CSIE W43t} B-= PUCCH o =2
PUCCH Z 1/1a/1bZ 0]-83}o] HARQ-ACK# 5+7] %] CSI(HARQ-ACK %
SHANE A <3}al, PUSCH A 0.2 714 CSIE A 43,
whof, whebe] Al shub v W AR Alo] A28 W a1, PUSCHS}H PUCCH®| 5 4]
Aol A= ¢, e v o] 523k =
1. UCI7} HARQ-ACK/SR =W 74 & = 74 §- PUCCH ¥~ 1/1a/1b& ©]-8-3}¢]
PUCCH % 2 2 UCIE A 43k},
2UaﬂcmﬂLTﬂﬂﬂﬂﬁPmezﬁzmm&%ﬂ%aﬂpmrH
7o 2 UCTE 43t
&UaﬂHMmAmi 714 CSI= A ¥ a1, 3 glo] 2] 4l PUSCHO]
A B3| Q) n Aol X0l 73@ ZIHke] e A 2 g o] A REH Y
O“Aﬂ* SH IHE B U AF B350 A A (o] F5-oll+= 5714 CSI7F
SE A gt o] oY e, whEe HARQ[MHC—PUCCH " 1/1a/1b/3%
]oddpwrﬂﬂoiﬁ% 7] %] CSI+= Zefolw 2] A 2] PUSCHE
&3l AEghv
4. UCI7F HARQ-ACK %! 7] %] CSIZ 74 ¥ a1, 2 g}o] 2] 4 PUSCH
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