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(57) Abstract: Disclosed are a method and a device for
transmitting uplink control information (UCI) by a termi-
nal in a wireless communication system. The UCI trans-
mission method comprises the steps of: generating an en-
coding information bit stream by performing channel cod-
ing for a UCI bit stream; generating complex modulation
\ symbols by performing modulation for the generated en-
coding information bit stream; spreading the complex
modulation symbols in block-wise on the basis of an or-
thogonal sequence; and transmitting the spread complex
modulation symbols to a base station. The encoding infor-
mation bit stream is generated by a channel coding for cir-
cularly repeating the UCI bit stream.
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A ¥ = QPSK A1 HEY
[0017] 7] HEAWHEAHEHES %&ro SC-FDMA(Single Carrier-Frequency Division
Multiple Access) 21 'H =2 55 ?}-‘HE A~ g d = 4= 9t
[0018] 7] A ul A]E 2= Walsh ITE Y <= QI
[0019] 7] A5l 1%*{— %3 o (slot level) ol A &3 (hopping) . <= St}

do

il

[0020] 2 YElol] oA, A T4l Al =Bl A dido] A Er), ] @dE A
NS E Z‘j% BE*E 1 8= RF(Radio Frequency)%, & 7] RFF-9} 145 =
A E Eetehe, 4] AN e Ui EQ ] tate] A4 mH S
Fasto] Qlay JH B EAS A, A7) A E iy HE B EA]
e HEE Fdste] 548 HE AHES sk, A7 Sadz AdEES
AN AFAZ 7o B2 UYs ATy yaes A, A7) oy
AH VI EGL 7] UCI VM EES 8kslo] wHele Al g 3 ol o 3hof
ARE = AE S o= g,

[0021] P Ao G H ] Aol 7} A gk 4 o] (constraint length) ©] 3t ] & 5% 2l
A =Y S A ek

[0022] =12 A A Al=E ol

[0023] %= 2+= 3GPP LTEA 541 = # ¢l (radio frame) o] 7-&& el AT

[0024] & 3 stubo] sFaFR A & 5ol o g AFl 18] E(resource grid) 9] o &
LeR T}

[0025] =4 A ARz Qe T2 VeI

[0026] E5vdFE A ALYl 2 E HERATL

[0027] L= 6+ x="H CP 1 Z0l| A 2] PUCCH X 1a/1bE Y EFILE

[0028] %= 7 S CP 7"%°ll A1 9] PUCCH X" 1a/1bE YHEFHIT

[0029] I 82 PUCCH ¥ 2/2a/2b2 hellT),

[0030] X 9+= SC-FDMA A 2"l A AE7] %2 A o & el

[0031] =102 FkEal Y7} 4 A HES Fub o] o] 2F Fnkd sl
WG sh= WA o] A o & eI

[0032] & 118 &2~ d DFT-s OFDM A% 4S8 A-83F A57) 9 o oot}

[0033] % 12+ 2¢]2~E % DFT-s OFDM A% A8 2838t AE7)9 & &
of o]t}

[0034] & 13> £¢]2=F ¥ DFT-s OFDM %<& W21 S 24 &3 A57] 9] & o &
of o]t}

[0035] %= 14+= WEE3k F3F A 2018 A0 3= FAl7) 9 24171 9] A of o]t}

= i :
[0036] =15 R L 16 Wb 9f A9 A 2dl S A sk SV eF Al o] E e
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[0037] X 17-> UL-SCH(Uplink Shared Channel) %15 || 'd (transport channel)2] ] &
g el A of oty

[0038] %= 18+ 3GPP LTEdA] "lo]¥] 2|9 2 Alof A do] W &= &% 2+
A Rl

[0039] X 19+ @74%H PUCCH X w1 2] & oot}

[0040] & 202 349 PUCCH £ 9] 5 t}2 o o]},

[0041] %21+ $84% PUCCH "ol A Wz QPSK A ol th gk A g =38 9

Q] of o] o},

[0042] %22+ €4 PUCCH 2ol A Mz QPSK A o g AJ 7 25221 9
Q] of o] o},

[0043] & 238 349 PUCCH =9 ¢] &= t} & o o]t}

[0044] % 24+ 24 PUCCH 7 9] & U} o o]t}

[0045] =25 Ad Yol AFEE 7 QL WHE S1Y (repetition coding) WA
SR R=

[0046] &= 26> AlRbE FFE A Ao} L AE e A A o o],

[0047] 12278 AP AFF A Ao A AE ol W2 Ad 5o o
2 A o] o] o}

[0048] 52282 A|FE kP A Ao AR dE o] B thE A Ao o]

[0049] 1229+ AP AFF A Ao A AE ol W2 A 5o o
2 A of o] T},

[0050] %302 AlFE AaFE A Al AR dE el mE Ad 31yl o
2 A of o] T},

[0051] 31 e vk 59 7] 9] o of o),

[0052] %= 32+v AltE AEFE A Ao AR dE o] B ohE A A dojth

[0053] & 33 g o] Ao 7 gl E = VA W whhe] B S ojn)

=

drgo] AAE 93 I

[0054]  ©]3}2] 7% CDMA(Code Division Multiple Access), FDMA (Frequency
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}
Pe A 712 -9 4 A IEEE 802.16m-> IEEE 802.16e2] 718} =2, IEEE
802.16e°l 7]1HFSk A =Bl 9} 9] 3}-9] & 24 (backward compatibility) S #l| &+,
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[0056]
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[0058]
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[0060]

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)2] A2 4, 3185 =0l - OFDMA S 2| &8} 31 A ek = ol A
SC-FDMAE | £-%+t}. LTE-A(Advanced)T 3GPP LTE®] %l g} o]t},

Avda WA 8] f6l, LTE-A= A2 7] mal Atk L g o] 7]+

TR 5 Ali‘%ﬂol‘?}
e B2l A2 (10)2 Ao I 3kt 2] 7] A =i (11; Base Station, BS)<
sk}, 7} 7) 15%(11) E5 2] 2] o o (QnkzA o= Ao]a)ar §H)(15a,

15b, 15¢)°l] 3l T4 A u] =S AF-ahu), AL thA] th<=2] o (A H &}
sho 2 o)A 4= Qlv}, ©(12; User Equipment, UE)<- 217 ¥ A} o] 540 &
7H4 4= 91 91 MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal),
SS(Subscriber Station), 541 7] 7] (wireless device), PDA(Personal Digital Assistant),
A4 &l (wireless modem), 5 ) 7] 7] (handheld device) & TF& &0 & &2 <=
AT, 71 A 5 (11)= LHb4 o 2 vl (12) 3 S48 = 24 W A A (fixed station)=
3}, eNB(evolved-NodeB), BTS(Base Transceiver System), @ Al 2~
3 9] E(Access Point) & UE &0 &2 &2 4 ).

Qe B 0% shpel Al Sahizt], Bite] 48 A8 A Aerving
cellyol 2 ek, A1y Aol Tl B4 A ] 22 A Tz /) AFE A
7] A] < (serving BS)o| g} o}, A B A A ~E L A =] A 28 (cellular
system)©] IL = AR Alof] Q15 )= T} A o] St A Aol 9175 8+
b2 A& 15 A(neighbor cell)o] e} gkt Q154 Aol ti gl &4l A nj =&

A& 3= 71 A 548 Q1% 7] A = (neighbor BS)©] &} ghu}, A1) A 1l ol AL
TS VEo R oA o2 AAHT

o] 7]%& 34k = (downlink) 5=+ &k = (uplink)oll AF-&-4 5= 2t}
AWLH o 2 a4k Fi= 7] A1)l A B(12)2 2] TS o] &b,
FEFE A= EEA2)ANAM VA= AD 2] FAlE o vk s R ALl A
F2A7)E NAFAD Y AREe)aL, a7 BE12)9] AR 5 9l
R ANA A7) @k12)9] REe)5L FAYE 1A D
ol --el = vt

F4 B4l Al 22 ¥ MIMO(Multiple-Input Multiple-Output) A] 2= %,

MISO(Multiple-Input Single-Output) A] 2= ¥, SISO(Single-Input Single-Output)
Al 2= 8] 2 SIMO(Single-Input Multiple-Output) A] 228l &= o] 1= g1} <= 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}
3lte] Al QB LS AFE-SET), SISO Al =] 2 &l <6 QFel| -} 3l ¢
T4 Qe LS AR ST SIMO A 22812 sfufo] A< Qbe| v thr o] 72
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[0065]

Qe LHE ALG AT o) kol M, A% Qe vk Shike] AE i 2EY S
Agab o L8 E = Bel 4w el 4 Qb ejulehar, 441 ebel v
Shrbe] A B Eis 2EYL FAGHE 0 AHg el d Ei el 4 ohe e

o v g,

52 2% 3GPP LTEC Al 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 &
FES g v 2 2E ek, Al a9l 1070 €]

A B3 g Q] (subframe) O 2 -4 & 31, 3} o] A H X Q)L 271 9] & (slot) &2
T A Q) ) E 30 40 E #1974 S5 ST v AR, St
AB3Edo] AEw = v 48]+ A {FS TTI(Transmission Time Interval)2}t
GO TTIE dlole] A4S 93 2A%9 Bsleh 2 4 ook, o2 2ol s
A T Qlel dol= meb;&QAHHJQMA%P]]mW] , oFuke]
=59 do]=0.5ms ¥ T A

o] &5-2 Al 7F & S (time domain) of| A &-<=2] OFDM(Orthogonal Frequency
Division Multiplexing) 41 'H-& 3Z3}3}a1, =3l ¢ G of| 4| 9] EutkE3 &
SE8+3} OFDM A 2 3GPP LTE”} 318k .0l 4] OFDMA S A}-8-3} 1L 2L
ahrto] A -7k (symbol period)S E21317] 98 A SR, thF A& WA of] whet
WAoo Be g Utk o & 59, 4FH A U5 J4E5 Yo R
SC-FDMA7} A} 25 7 SC-FDMA 4118 o] g}31 8 2= 9lt}, 4492 2(RB:
Resource Block)+= A & @9 = 3o &304 52 A &35+
HubteulE L sksic), A7) FA4 e -2 A oo & )
wpebA Al 2 Qo] 29 E = A Qle] M Ry qlel] E e =
S5 7=, = £ 50l L34 = OFDM 418 9] 7l v Fal Al i3 E =
A

3GPP LTE+ lt‘jé(normal) Alo]l &8 3Z 2|3 2 (CP; Cyclic Prefix) ol A &}1}2]
£ 32 7719 OFDM 4 'H < JJ;;P-S}E 34 (extended) CPol| A 3}1}2] &3
6719] OFDM 41'HS- E3tal= 21 0 & A o] ahar 9lu}.

T4 FAl Al 2= E'-2 A FDD(Frequency Division Duplex) 2] ¥} TDD(Time
Division Duplex) 4] ©. 2 135 = @It} FDD W2 ol o] 8} ek A A 53}
AP o] M3 T ot & A SN oI 7DD A
ofsh A A5 HFY T Qo) B Fakar U)o A FAA AR
o2 Al gke] o] Fof Xt} TDD 2] 9] A|

RS
%} & A (reciprocal)©] T}, o] &= G| X F=ul

5 A ke A g S
Ak g 2 d S5ho] 7 9] B dsthi= Aolu). wrelk A, TDDY) 7] 9ksk A4 4]
4 o A Q=

Aol s A SRS A Ay SHo iy ¢
o] Qv}. TDD W4 & A A F 34 Ul 4L AF LA Aol

ON
U?li b‘ o
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[0066]

[0067]

[0068]

[0069]

[0070]
[0071]

[0072]

A R 7)ol o sk e = A% kel o] @ e A Aol
A0 FAR 5 gloh 4T AF} HFYA AFo] Anree v
T TDD Al 2R el M, HFY A ASt P AF S M E e
SEECDE RIS EIES

=32 st o] sheke A £330l Ok A9 18] Z(resource grid) 9] & o] &
L ER T
St AL S5 AR G0l A H72] OFDM A1 H & sE9}8)ar, =9}
o oaow Nip /9] AH 55 e}, sl A &5l 29hH = 4
2] 9= Npp== Aol A A ¥ = 318k A <5 U] 9 2 (bandwidth)°l] & 43k}
@]

=

o]
=

04 & 59|, LTE Al =8 ol A] Ngg= 60 WA 110 5= o] = 3t < Ak, 8lte]
A9 e Ful 5 oo A ] RlEuE EgTh Y LR
T2 A7) B g 5o 29 5ATk 4 g)

A 18] = Aol ZF 2 A(element)E AFl & A (resource element) &) SFT), A1)
2] = ape] AF) 224 55 v 182 Apain) (ol ]3] A e 5 gl
714, k(k=0....,Ngpx12-1)7= F 3}~ G & W] F-ukg 3} Q1 gl 2~ 0] 31, 1(1=0....,6) >
Al {94 ] OFDM 41 Q1€ 2=o]t},

714, shuke] A4l B2 A7 G ool Al 7 OFDM 4, S=uh4= g ool A 12
FukGu R A E = 712 AL 8 4AE E9Eke A S of| A A 02 V) ed,
A2 = A8 opt

= 1] OFDM 41 '8 9] =9} FnkEa} o] == 1011 Al g
OFDM 4 ' o] =9} Bkl o] 4=4= CPY| 4 o], =3} 7F4 (frequency spacing)
ol el st A Mg E 5= At ol E 9], =4 CP2| % -F- OFDM 414 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
A& 4= 3]

E4e et a AEgde] 725 e

SO CEREEE DERFEEREFY RIS T SR S
CPol A 77119 OFDM 4118 E-ae}, Aol ol o] 3 Wl &) 94l

# 1] 3 OFDM 418 & (1.4Mhz t] & 2ol ]3] A = 2 U] 4 OFDM 41 'd &)0] A ]
A Eo] ey = Alo] o 9 (control region)©] 3L, L} 2] OFDM 41 H &2
PDSCH(Physical Downlink Shared Channel)”} 3+ 5 = d|o]H < & o] H 1},
PDCCH<Y= DL-SCH(Downlink-Shared Channel)@] A} st %
UL-SCH(Uplink Shared Channel)2] A}-91 &% 4 1. PCH 72| o] A
DL-SCH “g2] A| =¥l 41 PDSCH 0.2 HAF5H = il A4 S} 22
&9 AT Al WAIA 2 A g, 91l o] UE T3 ) 7HE UE=l ti g A%
a9 Ao] el o] K3 VOIP(V01ce over Internet Protocol)2] &4 3} 5= Y&
T AT 579 PDCCH7} Ao o oA d&H o o, dde 5
PDCCHE 2B & & = 9lt}. PDCCH+= 3h 3= P23 144 91 CCE(Control
Channel Elements)2] %] $F(aggregation) *J C. 2 A& H T, CCET F4 44 9

O
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’Fefol 2 F 5855 PDCCHO Al A &-317] $18) AM-85 = =24 &
el olt}h, CCE= &9 A9 8.4 1 (resource element group)©l] t]-5- % U},
CCE9] 49} CCEE°l 93] Al & ¥ = F-ash& 9] A3 A9 we} PDCCHE]
X 2 7153 PDCCHS| W E<=7| A4 Ht),

[0073]  71A]=F2 et Al Bl & = DCIo whe} PDCCH X2 A A 8131, A o]
7 1 ol] CRC(Cyclic Redundancy Check)Z 21t} CRColl = PDCCHE]
A+ A (owner)H 8- 5ol wle) 31731 2] XH(RNTI; Radio Network Temporary
Identifier)7} vk~ ©v}, 54 ©ibS 913k PDCCHERA @ik e] a1 2] ¥ A}
o] 2 £ 9] C-RNTI(Cell-RNTI)7} CRCel| v}27] = 4= glv}, 1= o] 4
WA A& 9] & PDCCHEFY | 0] X[ A] 2] 2}, o & &0
P-RNTI(Paging-RNTI)7} CRCel| v} 27 ¥ = v}, A] 228 A 1 (SIB; System
Information Block)E ¢ ¢+ PDCCHEH A] =8l A 1 2 %} SI-RNTI(System
Information-RNTI)7} CRCOl| v}2=7] = 5= Qlv), ehdke] ] a2 Z ]9l &9
AFol gk g5l Wl NA 2 S-S A A]817] 913 RA-RNTI(Random

!
o

Access-RNTI)7} CRCol| v}2=7] = 4= )1},

[0074] =5+ 4FEA ARG AY 7 E2E YERATL

[0075] e 2L A 19l e Fui o ol 4] Ale] el xh dlo]E] oo oz 1
At A7) Ao oL ek o Ao Br It HEE 7] 93 PUCCH(Physical
Uplink Control Channel)©] &t} 7] dlo] g G <2 Hlo] g 7| HE1 7]

$] ¢ PUSCH(Physical Uplink Shared Channel)©] &3 t},

[0076] PUSCH< A< Al ¥ (transport channel)$! UL-SCH(Uplink Shared Channel)©|
W3 ¥t} PUSCH o2 W& ¥ = Jd A dlol B = TTI ¢t A5 5=
UL-SCHE 9 & dlo]E £5¢1 %<& &5 (transport block)d 5= vt 7] A&
EFE A AR 7 vt E, 4R A vl o] B = S8 (multiplexed)
tol Bl 4=t} vh5-8lyl v o] Bl &= UL-SCHE 93 d 533} Ao 4 B 7}
Tkl A 5 QAT o] & &9, vlo| g ol th38 ¥ &= Ao g Kool = CQl,
PMI(Precoding Matrix Indicator), HARQ, RI(Rank Indicator) 5 ©] 1< 9~ St}
E= g A dolH e Al unto s Fdd = Qi)

[0077]  ©]&} PUCCHOI ths A 413},

[0078]  dube] whkol] thdl PUCCH: A B g ol A 2] &5 H(RB pair) & &2
STl AL B5 e b A ESES Al 59 A2 &5 ZHol A
A2 T2 FukdalZ 214 8k, PUCCHON &9 9 &= AH9 55 Aol 46}
A9l B-5o] 24| &= =3 &% 74 7| (slot boundary)E 7] O 2 H 7
o] & PUCCH?®l &35 = RB o] &5 AAdA Fa47}
&3 (frequency-hopped) & 1t} ot 3ho}, ©hiko] Aekdd = Allo] A 1S A 7ol whe}
M ECHE R E B Ao 2, Fuk tho]H A ] o] 58 A8 4
ATH meS A B Q) el A PUCCHO &34 AYE= 9] =] F <]

4o §171% LheRli= 914 QlE2o)rh,

A,
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[0079] PUCCH=+= 3E™ (format)ol] whebA] thoFal 257 9] Ajo] A1 & 21} PUCCH
X 12 2AEY 2% (SR; Scheduling Request) S L2t} o] ] OOK(On-Off
Keying) "2} o] Z-&= 4= 21t} PUCCH £ 1at= 3}1}9] F-3 9] (codeword)l]
t) 3} o] BPSK(Bit Phase Shift Keying) W] ©. 2 ¥ ¢
ACK/NACK(Acknowledgement/Non-Acknowledgement)< =T}, PUCCH 3=
1be= 2711 2] F & o] o t]s}e] QPSK(Quadrature Phase Shift Keying) 4] © 2
H 2 ¥ ACK/NACK=S L}EU} PUCCH ¥ 2+= QPSK #2022 Wz
CQI(Channel Quality Indicator)& Y2t} PUCCH 32 2a9} 2b CQIS}
ACK/NACKS Y21},

[0080]  3f 1= PUCCH X o] mp2 Wz A7 JHzg el o] HES] /&

Yepd,
[0081] PUCCH format Modulation scheme Number of bits per subframe, M
bt
1 N/A N/A
la BPSK 1
1b QPSK 2
2 QPSK 20
2a QPSK+BPSK 21
2b QPSK+QPSK 22
[0082] 3£ 2% &% PUCCH 5% ¥x 2152 A14-5 = OFDM A 9 /&
Yepd,
[0083] PUCCH format Normal cyclic prefix Extended cyclic prefix
1, 1a, 1b 3 2
2 2 1
2a, 2b 2 N/A
[0084] 3% 3> PUCCH 3¥Mofl mb& 5% % 4137 138 5 = OFDM 4 ] $1 A&
Yepd,
[0085] PUCCH format set of values for £
Normal cyclic prefix Extended cyclic prefix
1, 1a, 1b 2,3,4 2,3
2,2a,2b 1,5 3

[0086] ACK/NACK Al &+ 7} @it ' 2 CG-CAZAC(Computer Generated Constant
Amplitude Zero Auto Correlation) A =5 7] A|F A2 dlo] =2 O E =3
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[0087]

[0088]

[0089]

[0090]
[0091]

[0092]
[0093]

[0094]

[0095]

7] 3Z E (cyclic shift) 4k} 4] 2 T2 Walsh/DFT(Discrete Fourier Transform)
2] 1l (orthogonal) I =5 2838l A2 THE Al o] &35to] A 5= vk
AHE 7Sk =8 I 2 E g9} Walsh/DFT Z.=9] 7|57 2427} 6@ 3 o), @
ote L} L EE 7R = & 18711 9] ©hito] 32l PRB Wl ol A U5 SH(multiplex) 2
- A

=6 ivg CP &0l A 2] PUCCH 2™ 1a/1b5 YEFHTE 331 4 U] %] 51 #)
SC-FDMA Aol A gafgd = x2S 7T A&d k. & 6014 wy, wi, wo R wats
IFFT(Inverse Fast Fourier Transform) ¥ 2= ©] -0l A7} & Aol A HE Y AL} =
IFFT WM £ o] ol Fuf= G ol A M= 5= vk

%78 24 CP &0 2 PUCCH 327 1a/1bE YEFITE 3 A W 41 A
SC-FDMA Al Hoj| x4 ek A 22 2371 AFH T = 794 we, wi, wo 2 wat
IFFT(Inverse Fast Fourier Transform) ¥ 2= ©] -0l A7} & Aol A HE Y AL} =
IFFT W o] ol F=uf= G ol A M= == 3l

SR} o A0l 2 AZ S 9 3ho] Buke] S 5k 4% E, Wals/DFT
FE 2 PRB 5 ¥ ¢33+ ACK/NACK A€l RRC(Radio Resource Control)
AldEE 58 Fo1d 4tk 4 ACK/NACKS 918 0|9+ ~A=4 &
A sfA, %%% #1912 ACK/NACKS 9]¢ PDSCHol| t]-§-5| = PDCCH] 7}
2 CCE 1] Z=el] of 8| A] o2 = 2]

3£ 4v= PUCCCH 21 1/1a/1bE ¢t 7401 48] Aul Al g 29 & of o]t}

Sequence index n,.(ng) Orthogonal sequences [w(0) ... w(Ngg
PUCCH_])]

0 [+1 +1 +1 +1]

1 [+1-1+1 -1]

2 [+1-1-1+1]

¥ 5% PUCCCH ¥ 1/1a/1bZ 93l do] 39 Al A 29 A o o]},

Sequence index n,.(ng) Orthogonal sequences [w(0) ... w(Ngg
PUCCH_I)]

0 [111]

1 [1 @'231:/3 @'431/3]

2 [1 ej4J‘|:/3 ejZJ'E/3]

¥ 6> PUCCH ¥ 1/1a/1b o] FZ A3 A5S 93 2 A g o
of o] .
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Sequence index noe(ns) Normal cyclic prefix Extended cyclic prefix
0 [111] [11]

1 [1 e eitn/3] [1-1]

2 [1 ef4? ei2/3] N/A

[0096] ¥ 78 =H CP F- 2 A AyPlcci=22 ] ] ACK/NACK
7| 9 3}(channelization) 2] & of o]t}

[0097]

Cell specific cyclic RS orthogonal cover ACK/NACK orthogonal
shift offset cover

ottsel” M= | Dote™ M= INoc’=0  |noc’=1 |noc’=2 Noc=0  |noc=l  |noc=2
1 0

Nes=1 Nes=0 n’=0 12 n’=0 12
2 1 6 6

3 2 1 13 1 13
4 3 7 7

5 4 2 14 2 14
6 5 8 8

7 6 3 15 3 15
8 7 9 9

9 8 4 16 4 16
10 9 10 10

11 10 5 17 5 17
0 11 11 11

[0098] I 79l A] Ay efUCCHE= CAZAC Al A 229 Al B4 528F | X E 71o] -4 CP
TZ 2 CP 7 &A1 WA 3 F o= shuto] ghs 7HE 7 AT SV
A EX L A TE QIO R () UA] AyfUocn-1 F o] = ko] gHe 7hA
ATH FH, noe™= ACK/NACKS 98k 2] 3l A 229] 9l g 20| o’ = Fha
N2 E 3 A Al E 2] old o]t} negt= CAZAC A P29 25 42 E
fkol™, n’= RB Wloll A A d shell AF-8-¥] = ACK/NACK ¢l §1d) 2-0]t,

[0099] 3 82 PRB W] PUCCH X" 1/1a/1b2} PUCCH X 2/2a/2b7} &3+ 129
A dsle] o ool

[0100]
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

Orthogonal cover

CyChC Shlft OCindex:() OCindex: 1 OCindex:2

0 ACK/NACK

—_—

ACK/NACK

ACK/NACK

ACK/NACK

Guard shifts

CQI

CQI

CQI

CQI

Nl e ol BN B B N BV, T RR= N B OS T N NS

CQI

[a—
o

CQI

11 Guard shifts

F 82 F%3d PUCCH 9 1/1a/1bE 93 0 WA 3] 523k 1 2 E glo]
e 31, PUCCH 27 2/2a/2b8 $18F 5 WA 109] 53 42 E gho] e},
PUCCH X7 1/1a/1b ! PUCCH 3 2/2a/2b A}o] 2] 231 4L E 3191 49} 112
7}FE= 4] 32 E (guard shift) = e H T

S+ | ICI(Inter-Cell Interference) 1 2] 3}(randomization)E ¢ slo] A 7|¥to 2

2k 732 E 5% (hopping)©] =32 5= ATk 9L ICI Y 9312 ¢8to] &35
oA ACK/NACK A 3} 2191 Alo]of] CS/OC(Orthogonal Covering)
=8 (remapping)©| 32 5= At}

PUCCH ¥ 1/1a/1bF 98k 242 AH g flol A o] 53 H ZEE XA 8=
n,, £33 del Aol Al AP S A A 8= n, R F b ol A o] A4
L35S A S n = 7 E T AT PUCCH 2™ 1/1a/1b AH ngg, Noe, Nrp S
o) 32 38= Qe == no] Aod 4= ATh 5, n=(nesNoe,Nre) ©] TF.

PUCCH 3" 2/2a/2b+= CQI, PMI(Precoding Matrix Indicator), RI(Rank Indicator)
4 CQI+ACK/NACK 52| Aol HE Y& 4 9lth. PUCCH X ™ 2/2a/2b9]]
RM(Reed-Muller) | g I W2 o] 4 &= 4= Qlt},

3 9% 3GPP LTE®] UCI(Uplink Control Information)2] #||'d 311 of] AF-8-5 =
(20,A) RM F.E9] A o o] T}, ag,a;,a,...,a4.12] H] E A (bit stream)©] 3% 10<]
(20,A)9] RM =5 o] &ao] A I E59f J1H o2 ARS .

4 o

A

=]
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i M My [Mip [Mis [Mis [Mis [Mis [Mir [Mis [Mie [Mio [Miy [Mip
o 1 @1 o o o o o o o jo 1 |1 o
1 1t 1t o jo o o o fo j1r 1 |1 o
2 11 o o @1 o o [t jo fr jr 1 |1 |1
311 o |1 1 o o o o |1 o @1 Q1 |1
4 11 b pro@r oo o fo [t fo jo |1 |1 |1
5 11|11 o jo @1 o @1 @ pr o p pp
6 |1 o |1 o @1 o @1 o |1 Q1§ §1
7 11 o o @1 Q1 jo fo 1t fr jo |1 |1 |1
8§ |t {1t o {1t Jt fo Jo |1 o |t |1 |1 |1
9 1 o v @1 Q1 jo [t jo fo |t |1 |1 |1
0 (1 o (1t jo jo ft fr [t fo jr |1 |1 |1
11t fr jo jo fr fr jo fr jo |1t |1 |1
2 1 o o 1 jo (1t jo |t fr jr |1 |1 |1
13 1 [t o [ jo (1t jo [t fo jr |1 |1 |1
4 1 o o o 1 (1t jo [t fo jo |1 jo |1
15 1 [t o o 1 ft fr [t fo jr |1t jo |1
6 (1 [t 1t o {1 ft fr Jo fo |t jo |1 |1
17 {1 o o {1t 1t fr jo o [t o Jo 1 |1
18 (1 (1 o 1 {1 1t 1 1 fo jo o Jo o
9 (1 o [0 o o 1 1 jo fo jo o Jo o

[0107] A 15 N E I by,byba,....bp > T84 10]] 2 &4 A E 5= 2.

[0108] <=%H4) 1>

A=
o1 b= > (@M, )mod2
n=0

[0110] 382 1914 i=0,1,2,...,.B-10] t}.

[0111] 3% 10- F ) 9 (wideband) H3115 ¢S CQI H =W UCI HE9] H7]9 d
o o]t} 3 10> @ ¢telly LEE 7}HA oﬁ & vhol WA B =
715 3Z (open-loop) &%+ U} 8} PDSCH 55 714 ¢k 7 §-o] .

[0112]
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Field Bitwidth
Wide-band CQI 4

[0113] 3% 11& % 515 918 CQI % PMI 9] =4 UCT BE 9] H7]9] o oo,
3L T % Pu} 5} PDSCH %1 2] 7 -9-o]t}.

[0114] Bitwidths
Field 2 ports 2 ports 4 ports 4 ports

(Rank =1) |(Rank=2) |(Rank=1) |(Rank>1)

Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
Precoding matrix indication |2 1 4 4

[0115] 3% 12% Fdl9 B E e RIF =W UCl o] H719] o o o]t}

[0116] Bitwidths
Field 2 antenna ports 4 antenna ports 4 antenna ports

(Max 2 layers) (Max 4 layers)

Rank indication 1 1 2

[0117] o)W a,9} ay, = 22 MSB(Most Significant Bit)Z} LSB(Least Significant Bit)<

LR T g CP 2ol A CQICF ACK/NACK ] A ol H&5 = 45

A e)ska Av= #Hd 110] 2 5 T RM ZEF o] g3lo] 208 EZ Qs d
Ao} A 1o QPSK W7} A& = qlr) wegk Qla g | Alo] A H.= QPSK
M2 o] A o] 22 ¥ 59 (scrambling)d < Q)

[0118] X 8< PUCCH X" 2/2a/2b3 W EFAT I 8-(a)s= W' CP 32, I 8-(b):=
4 CP 25 UL = 8-(a)oll A Fx A7 &3] 2WA 2 oA
SC-FDMA A Holl A A5 31, 1 8-(b)oll A &% 257} 25 2] 41 5] SC-FDMA
Ao A A E T

[0119] W= CP XA, shvbel AR T Q)& Bz AE HES 96 SC-FDMA
AE A9 8ka 107)19] QPSK Yo B H S gttt 5, 7F QPSK A H 2
208 E 9] 2155 CQIE ©]-8-3}o] SC-FDMA 41'E # ol A =3} 4] L E o
ofe] x| =d 4 3l

[0120] 3%}, SC-FDMA 4 ¥ Eﬂ%
A8 ek AR g e

15

H>
riot
4 A

Yoe (e

i

_1
o
=
Lo
i PM e i o
=
° o

ICIZ 919 8517] 91 3h]
3}o] CDM(Code Division

o AT e =
| 3t1}<] PRB LHOM ek o
2/2a/2b W} &] H-5=0] @iko] 74z}
ZE/AY B35 /]OHH tzskd

EZo

e
o
m

Multiplexing) ¥ of] 2] 3] T/}%ﬁ}% I
FZE ko] 57F 127091 85,
At} =, PUCCH ¥ 1/1a/1b PUCCH
w3 FZE/A N AW/AY 5 W 255

A

o = O&L
m{m

20

M 2
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[0121]

[0122]
[0123]

[0124]

[0125]
[0126]
[0127]

[0128]

[0129]
[0130]
[0131]

[0132]

25 0ol Al PUCCH 7150l A5 3= PRB:= 4-344] 2] o] a4 249 4

LEJ if (m+n,mod2)mod2=0

RpRrp =

NYE 1 —%J if (m+n, mod2)mod2 =1

T OF 4] 200 A nprpi= PRB 919 225 LHEFAI T N NycRe o] vl == 3291+
Aeke A U 2% -/ (configuration) ©] T}, NycRB= F-HEE-3) o] 7| =2 3T A gk
Ful F Ao A o] A9l H52] 7)ot} PUCCH= PRBoI| 934 uj] 2% 9]
PRBol|A] ¢F&:9] PRBO] oA = -8 5= 1t} 28k PUCCH 2278 2/2a/2b,
ACK/NACK®] &3 X9 PUCCH £ 1/1a/1b9] =4 2 W3 = 4= 9l

PUCCH 3" 1/1a/1bol| A m=> =8+ 3¢ ]3| A A4 = 5= St}

< 5H2] 3>

2 (1 1y / \PUCCH
N 1(u); ]fnlgI}CCH <c-N, és)/ Aghift
= (1) () ;, A\APUCCH 1
" Mpuccn ¢ Nes /Asif NI({Z]; + {—NC(S) w otherwise
RB , . PUCCH
c: Nsc /Ashift

_ |3 normal cyclic prefix

- {2 extended cyclic prefix

T 8F2] 30| A Npg®@+= ZF &350l A PUCCH X9 2/2a/2b% A} 7155k A9)
B2 0 2 Yekhdl o 928 eI TR nPUCCH(1)-> PUCCH ™ 1/1a/1b <0l
AbEE = Aol ¥l A E YErIYE N O PUCCH 2 1/1a/1b$} 327
2/2a/2b2] &3t FE 2 AL = A9 B3 Yol A PUCCH 2" 1/1a/1b9] &%=
AMEE = 3 F X E 319 J9E YERd

PUCCH X" 2/2a/2a¢l| A m-2 57 8}2] 40 o] afj A AAd = QAT

<2 4>
m= Ln}(’%}CCH / N£BJ

LTE-A Al 220l A 483 2= SC-FDMA 7% 1248 4] 83t} DFT
2} (spreading) 5 IFFT7} <= 8 ¥ = %18 W25 SC-FDMA<®} @t} SC-FDMA =
DFT-s OFDM(DFT-spread OFDM)©] 2} i1 %= & 4= 91T}, SC-FDMA ]| 4 +=
PAPR(peak-to-average power ratio) %=+ CM(cubic metric)©| Sto}4 = 1t}
SC-FDMA A W2-& o] &3+ 747, 18 F%7](power amplifier) <]
1) 41 ¥ (non-linear) &= 77+-& 98 = Qlon =z I8 AR7F Ak whitel] A
AE Ay mfo] ok 4 vk ool W}, A& A £ (user throughput)©]
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[0133]
[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]

Zobd = At

5% 97= SC-FDMA Al Z=§lel| A Zd&7] 7729 o o & ek

= 9E #2384, A4571(50)+= DFT(Discrete Fourier Transform)4-(51), -1k 31}
57 (52), IFFT(Inverse Fast Fourier Transform)3-(53) = CP 41 5-(54)&
kst AE71(50)= 2T WE -5 (W] T2 A]; scramble unit), 5 2] o] A4
W 3 (W] = A]; modulation mapper), @] o] 73 (1] I2A]; layer mapper) 2 & 0] o]
3] F-E] o] B (V] T2 A]; layer permutator) S 3E¢He 5= 21 0.1, o] = DFTH(51)°]l
kA A 4= Qv

DFTH(51)i= ¥ ¥+ 4l "=l DFTE 3 8ke] 4

A1 & (complex-valued symbol) & & 2§t} o & £, N, 4l HE0]

918 ¥ A (v, N3 #H6157), DFT 7] (size) ¥ Ny ©| T}, DFT—.—(SI)—E 3 3t

3 2] 5 (transform precoder) 2} &2 4= T}, Fukdul M ¥(52)= 7] B4
AN EE Fuba G 9 7 kgt u@%*]i’l‘:} A7 Bahg AEES
ol A& Yl S A ESo &ate A 845 H3d 5
AT}, kg5 ] (52)= A}l 9 3 (resource element mapper) 2} =2 5= AU}

[e)
IFFTH(53) 18 ¥ = Aol O8] IFFTE 58 3o] A7 F < Al 59l
tlol 8 & ¢ 7] v 9 (baseband) 2 &5 FH3v}. CP A Y F-(5hHE
Ak 712 g A5 o AN dFE JARSEe HlolH & Yk 7]+ e Az e
QHEL F-of] 4F%) gk}, CP 4F 4 & 5 8l ISI(Inter-Symbol Interference),
ICI(Inter-Carrier Interference)ﬂ HA g o] U5 A2 R ol = 2] o] A=

T At
o

i
S

2

o

ol

i)

fe v

of -
jud
=

>~
o ofy

o S
o 2
&
N
s
b
i
jabas
e
il
o
N
“
Y
o
18
1o
N
—z
rE
ofy
“
2

=
i
o
%9
o

o
=
S
it
ot
BN
_OL
fE
—z
=
ofy
“
2
&
uly
),
sy
—
-z
il
—z
Ay
gt
>
T it
I
b
=
>
e
iy
o

=

4z ¥

(L of
2
re
b
i
> _lE

o 18
&

1
mapping)©]
L=

r GO N

(%)
Q
=
=
—
—
ey
>
[
uiti}
=
>,
rir
™,
ofy
i,
2
o&al

5, LS 91 DFTY R
b L- 171H 0 ”"3’3 ‘“/}(L% X}oﬁ‘

e

ju|

—|—‘

>
ofr of\ rx oaE 2 N ILorr &

ﬁN
3
8y
2
o
offt
i
T&
.
H
rl
f
—z
=
ofy
1:;
m\n
é
=)
)
)
_\1

3 (dlstnbuted mappmg) o] a} gho}, Fnku) w) lﬂ 10 (3)9} 2ol
7 HRA] = I 10-(b) 9} o] Ak s
Jol #15

2 E‘:j: rlo
&a

oo
>

(T o AL o

>
lo
~
i
o
w2

- C-FDMA 7 2] 9]
Brel q1 EH 0T i o)

g
i
P

1=

l‘kﬂ
:
§

o

g "
)
T
=
o
T
)
<
2

4>

1. O
‘*FA:'H% Az tﬂ ol AHEEE
Aol A M= LAl AH 3 ok .

= | 2=E| &l DFT-s OFDM & W25 2188k dE7] 9] o o o]t}
Z3HH, AE7](70)= DFTH-(71), F-Qb59) W 5 (72), IFFTH-(73) 2

3 Jo
o2 j'm

N 2
M1 B 091
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

E71(70)= 24 8E FHl (M EA]), BEdelA

W (W 2A), dlofo] HoH(F A = #lo]o] T rH ol B (M A)E v E3E

T o, o= DFTT(71) of oA iA1= &= gt}

DFTH(T)E5FE 85« a7 AHES NN AH ES o= pd (N

A ). N7 2] A B %%LH# ZH#,AMBEES#R.CAEES NS

ATk F-REE JJrU‘UWz)L N7 o] M B BES5E5S T35 g oA

W& kol Yg gkt ALH 270 o] M B EF& Abo]wlr} NULLO]

D} shube] AH E5 ] Hhg AHES Fuk
pZs

%, shel AR BE e A {

oo
o R

o = 1o & M H = o gt > pf )
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F71(70)= @ o %lﬂr(smgle carrier) 21
(mu1t1 Carrler) s 7)ol B AgE = 9l vl
735, N7 &] A H5 S%Pa‘o] R Bho gk

AE7]0) AR = A N AH B35 F 712 A H &
Sabol g g Atk =, TS WS A EF 7)o AFE-E =
LN M ESE F 579 AH 5558 o] it
MT/} a3 =119 A57](70)9) A 31-9] IFFT l‘i—(73)—§— 53

7} A3 H o LL}E}H & 119 H&71(70)7F v Wk

H

s [

o
>

(o

O
d

T 55 WS} e (contiguous carrier allocation) S+l A <1 %] gk
g} b Fikgs) 744 o] A E (alignment) ¥ o] oF Skl
= Z2]2E ¥ DFT-s OFDM A5 W28 223 Hd7

T oA ) o
ofy S %011 o

b
o
©
b
iy
il

2
-
g

T 128 FxEE, A571(80)%= DFTH-(81), F-WkE3] 715 (82), 522
IFFTH-(83-1, 83-2,....83-N)(N-> A1) W CP A4 -840 F L gkt).
AE7180)= =9 E FHEEAD, ZEdold (=
W (W 2A) = Flolo] F el o8 (M EAN)E B EFHE F lon, o] =
DFT(71)l kAl wl 2] 4= 2l

N7j el M B B2& 5 2H2 9] H H B30 tiel] /fE A o= IFFT7F 738 e vt
A|n IFFTH(83-N)&= Al 2. 55 #n°l| IFFTE <9 8}04 An 7|2 A ANeE
98tk (n=12,..,.N). Aln 7] th & Al 5ol Aln WEH A 57T F3) A An -
N:?UP AP ET NS HE ESE25EH A *é % N7 e Hd Ale s 1 oH 2l

3 CP A -84l o &) CP7F Al |t & 129 A 57)(80)+= HE7]7F e

k2 Nkl o] Ol 1A gk B4 H vhE 3} @ (non-contiguous carrier
allocation) 8ol A4 Al-8-4 4= 9t}

=132 £ 2~ F Y DFT-s OFDM A% W24 & 483 dg7] o] o v
of o] .

=132 A (chunk) @9 = DFT 2 ¢ 39 = ) = &7 DFT-s OFDM
Al2=®lo]t}, o] = Nx SC-FDMA & E¥ = 9lv}, & 138 Fx3hH, HE7](90)+=
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[0148]

[0149]

[0150]

[0151]

[0152]

FE 55 E2H91), F A(chunk) & &45(92), 572 Ad 2 H-(93-1,
49 WHZ7](94-1,...,.94-N), 552 DFTH(95-1,...,95-N), 52| F1k551}

M3 (96-1,...,.96-N), E<=2] IFFTH-(97-1,...,.97-N) X CP A H98)F Eskelr
o] 714, N T3 Wb53} 57| 7} AF-E-8ha= o5 vk 32| 7l 5= Sl
2 F5E 5 Qi

Ad T H(93-1,...,.93-N) 7H2He =905 %‘i(]ﬂ EA
W Z7](94-1,...,94-N)= BEd o)A fiue Ja = 2
WM A H Folo] HEHolH (P EANE ] 23E o lon, o] =
DFTY(95-1,...,95-N)ol] kA nj x| = <= qlt}.
= E= —“‘%%—“%(91& AEs ES5S B9 38 5502 Basit), A
e BE2S8 B0 Hagg Beelt) o)A, e B2 v
El X4¢H~ t] 1 Bl g 9o, A 1
T/}. AE7100)= A& vbE ) o s = 4
E /\]_,Q_ 2= ohq_
A2 W53} ] $h(carrier aggregation) A 2= 8-S X| 9]k},
GPP TR 36.815 V9.0.0 (2010-3)= #-xst <= Qlt}.
A Z®o] P& X3}l &
17]) o]%e] wkgulE RolA FuH S
| 2282 ) & 2% 4 3k (bandwidth
o Al 2=®"l& 7}
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43k Al 'l ol A ZF WhE s} AL o] < 1+ 4 (frequency spacing)©|
th 170 o] o] vk ukE B3 uf ool Y = WhE ik V]S

] By o] &9 % 34 (backward compatibility)S ] 3] 7] A 22l of A
A&k th o] -2 Tt 2 AR S = QT o & 59| 3GPP LTE A 2| ol A +=
1.4MHz, 3MHz, SMHz, 10MHz, 15MHz % 20MHz <] U] % %-& A €13}, 3GPP
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A9} ahafe Aol A ARG Sk WhE Tt ] o) T o -5 7Ht E e
A 8] T % (asymmetric) WH& 3} 3 A| 28|13 54 8F+= 3 = 758ttt
S, o] YoM 2AEH @ A WS H 2 o] dE
H-(transport block) ¥} 8}F14-2] HARQ(Hybrid Automatic Repeat request)
ANE] B (entity)7} S A gt 2F DG 58 afto] 774 whE ool vk 93 H v
Gk BHap o] 4] kG atol] g Aol §isEE = gl

12 17 UL-SCH(Uplink Shared Channel) %< =l & (transport channel) 2] *] ]
Aol o oo}, "ol H = vl M <E A ZF FZHTTIL Transmit Time Interval)=} =}
) sle] A <E =S (transport block) 2] & H| 2 319 7 (coding unit)©]]
Legkth, & 179 UL-SCH dE 2 d o] A ] #g2 7F ek = Ao 7}
UL-SCH <& A ol thai A &&= = At

=178 F&3H4A, @A S1009 4 A <5 &3] CRC(Cyclic Redundancy
Check)7} 714t} CRC7| 718 0. 224 ol 2] 71 S (error detection)S A ek 4=
ATH AE B0 975 A, 9 ¢ E] V] E(parity bit)2] Z17]Z L, B=A+Lo| &} &
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[0161]  ©A] S11094 CRC7} F71E AF B50] 2 I 5502

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

4 5 =

- (segmentation) ¥ 31, 7+ I = B50| CRC7} F7FHd v 2 35 B59] A7) &
Kr2 Zde 5 9lon, 1 3= 55 W so|t),

A S120001 4 ZF 5= 5ol T sho )
9 (turbo coding) W2 0.2 A d o] 5= =
1% #(coding rate)<= 1/3°] .2 37]|9] I ~Edo] Yy, 1= &5
S7Frl Zh sy e ~AEZELS Dre A7) E

A S13001 4 A s o] Fald Z; F= B5of tiske] #o]E v A (rate
matching)©] T Hth I= E5 HE 7 rd o, Ho]E v J H HE 9] 7= Er=
RS Qo

A S140901 A4 2| o] E v o] =l 7 A= 5550
< A (concatenation) A t}. Gi= 7} FE 555 HE F v EQ] o], o] =N
e A& wlolo] Aol ozl HdE Bl A Alo] HHO| HFe ALEH =
H E & A 9]k slo|t}, o]w] Ao A H = UL-SCH A <53} <58} (multiplexing) 2
Atk

A S141 WA @A S1439 4 Ao A Bel| djslo] A d 51 o] =8 T}, A of
A B = CQI(Channel Quality Information) X /%= PMI(Precoding Matrix
Indicator)& ¥grsl+ Al 9 52 A X, HARQ(Hybrid Automatic Repeat
request)-ACK(Acknowledgement) % RI(Rank Indicator) 5= 3 3¢rgt = 9l T},
o 3}el| A CQIx= PMIE X358t 2l 02 7P ghrt. 7 Ao A 1lof| tfslo] A 2
o2 519 Ao el Wt A2 vhE S Eol 48Tt Alo] Gt
PUSCH= %4 w, CQI RI ¥ HARQ-ACK®] &k Ald & Sy on
T}, 2 2 A ool A 1= w7 S1410] A4 CQIL THA] S142911 4 RI, T
S143°] 4 HARQ-ACK®] A ¥ 519 = 21 7P 3k, o] o] Ay = 312
ot

7] S15000 A T o] Bl 9} A o] A 1o o & th5- 517} =3 f T, o
HARQ-ACK A W = A B3| Q) o] 27] o] & 5kel] 5 &4 81,
DMRS(Demodulation Reference Signal) =9 & A}-¢lol] W13 = 4= 91t} g o] g <}
Ao ARE 5355t o=, do B of Ao Au&= A= vpE Wz 4
WgE Ak e, AR A o] MHE g lol A sy o] 4] UL-SCH <&
B2Zo] 4E4EE 249, COl AR +E 7HE & MCS(Modulation and Coding
Scheme)E 714 ¥ UL-SCH A& &5 49| tlold ¢} thF3sl4d = ).

) S16000 4 2 21 E 2] W (channel interleaving)©] $>3) v}, Al €
A1 H "2 PUSCH Al H8 3 A= o] =34 5= dom, Ad <18 gy o
o] 8| A M2 4 'H (modulation symbol)©] %15 3} 3 (transmit waveform) S = A] 7k
-4 793 (time first mapping)2 5~ A Th HARQ-ACK g .= 3% -1 DRMS
9o Aol W E 4 9)a1, RI A H = HARQ-ACK A H o) &3] A& 5=

;

T

X
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[0168]

[0169]

[0170]

[0171]

A 9ol g = = A

%2 18+ 3GPP LTEC A tlo]E || B Alo] x| do] 93 5= &4 2
Q49 A oo|t}, 7} 2 =2 DFT(Discrete Fourier Transform)2] ¢ 2 <1 714+
FLuk<E 9} (virtual subcarrier), Al 252 SC-FDMA A ¥ & e it} 72+ &52
4317 SC-FDMA A '8ol] 2 A 571 =g g, vl o] 8 2} CQI= A7 -412]
Ga) o= =g f . dlo) B ¢} CQI= 2 Hserial) A2 A o2 vhashd o
Att. Q1579 ¥ HARQ-ACK= & 2157} 1123 ¥ SC-FDMA 41 9 9]
SC-FDMDA 41 ¢l 3]°3 €t} HARQ-ACKS ¢ 3}o] AME-5 = A2 71
HnbGaf of mhA]up Lol §]1] ¢k 9= it} RIT= HARQ-ACKO] #<6 ¥] = 4]
of ol A §lo] HARQ-ACK©] f8 1 A9 QAo AefjA] o] E wjHd 5=
2ATh HARQ-ACK % RI7} 973 5] &= SC-FDMA '8 9] 7|4 #H o] 471 &=
A

o] 3}, €74 ¥l (extended) PUCCH = of] tff 3]} A 4 ™8 gkt}. LTE rel-8 9]
FDD(Frequency Division Duplex) <& W2 of| A 3o -4] wkEah= # )
24| E 9] ACK/NACK % X7} BPSK(Binary Phase Shift Keying) 5= =
QPSK(Quadrature Phase Shift Keying) ¥z 1-2] ol u}2} PUCCH ¥+ PUCCHZ
&3l A& Ech g4¥ PUCCH 2 W53t {3 Al 2~/ Foll A wr B&
7 o] = = (payload) ¢] 58 913lo] LTE Rel-82] PUCCH 2™ 1/1a/1b 4=
2/2a/2b 5= WA sk} AREE 4= QU

52 19+= 2 PUCCH X7 9] o of o]t} &= 199] 27 PUCCH 712
DFT-s OFDM 715 W48 283} PUCCH o] 2} & 5= it} & 199] 3H4-4
PUCCH X" 57§ PUCCH X" o]l A| gk %] & o1}, A o] &o]ghS 3]
ACK/NACKS Y 27] 9% PUCCH 29 12] =8 CP 2 & 7|ito =
A siet. 2741 PUCCH X712 CQI/PMI/RI 52 3% =1 Al o] 44 1.(UCT,
Uplink Control Information)®] &S ¢ PUCCH 2™ 2/2a/2b0l| U] 3] A &=
A -g-o] 7bs 3ttt =, €¢H PUCCH X2 91 9] 9] Alo] A He tjal]A] 4 -8&9]
7}galt) ol & Eol U 130 EQ] #| o] R =8 A} PUCCH X270 2001 4] 71
o] o] o] =E X Udl7] Yool A= 2 PUCCH £& A& =
A

%198 hxshd, WA ZF A NkE gl Ol gk ACK/NACK 59 A1 H Ed|
sl A o] 5= Hrh200). A E 3 2] 0 e W (repetition),
A8 2~ 519 (simplex coding), RM 39, 3 * ¥ (puncturing) ¥l RM .9,
TBCC(Tail-Biting Convolutional Coding), LDPC(Low Density Parity Check) 5%
Ei B 59 5o R F 9 8 P F of = s} AL E £ Ak,
A 3ol Ak A E = A3 A v = 4 gl Wz A
=A] (modulation symbol order) 2} 93 ¥ &= A& 1] glo] Ho]E ujHE 4=
At A E = A 3Y AR B Ed gigto] AZE A (ICI; Inter-Cell Interference)
Q1 o] g}(randomization)= 9] 5}<], A IDol| Ul-§- % &= 22T W E-7 F.=(scrambling
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[0172]

[0173]

[0174]

[0175]

[0176]

code)& o] &3 A E4 2 A 959 (cell-specific scrambling) 8- W& ID(o] &
& 9], RNTI(Radio Network Temporary Identifier))ol] t]-5-% = A8 I =&
ojgst vt 54 ~aEgo] 484 vk
x:Yd AW N Ew 7 (divider)E §38) 2 £F o2 Bk T201). €3
Falo 2 o7fe] &R0 2 HAtE ot} o & &9 7Y
1 &30 2 JEEEA2 &

&sto] B HA A3 A K 7
JEvA2E&xom b vk 2t & 0= 4k
H 2 7] (modulator) & &3l W TH202). Q13 GH
H|E7} W5 o] QPSK Al o] AAdd = 9lt), ¢, |

u:JZié_l

uh4 <= Q).

7t &5 9] QPSK Al Sl ko] 2hzhe] Lol A d e nkt 3-8 (single
carrier waveform)<= A4 3}7] ¢Sk DFT 2] 719 0] =3 ¥ v}(203). DFT
Mgz o] 9o o]l 4483} Walsh 28] 7Y 59 4o 34E 12
Ao}, o] Fo] Mol A 51T Aol gl ¢ DFT 2| 3 o] 8 5 =

207 7S

DFT 3¢ 515 o] 73] QPSK A" &0l thsto], vl e A8 5 71} & 4]

A] 719 % (dynamic signaling) 5=+ RRC(Radio Resource Control) A| 1€ ¥ 55
ol A4 92 me| A 5 (orthogonal code)E 5 3l SC-FDMA 4
2 Al 7F 2252 2 o (time spreading) ©] 530 TH(204). 919 2~ me] # 1l
223 Y Q1 AH(SF; Spreading Factor)7} 491 73 -5-, w.=[w, W, w, w,]| 2 &= 4=
ATH 7] A0l SIE7F Walsh SLE0] 3L SF7F4AR] 75, we=[1 11 1], wi=[1-1 1
11, wo=[1 1-1-17, wa=[1-1-1 11¥ &= At} 7] A Z=7FDFT 2291 49, w
2=[Wo Wi ... Wi ] S 3L, o)l we=exp(j2nkm/SF) 5= At} B8k 7] 2
F I Walsh I5=, DFT I= B 0] 9] o] Al I =7 AEE =12 Qi)
23 1A= dlolE7F 228 H = QAE ofn sk, vhsshe = dhe
N B QL] Tl I d o= dvk 252y Q1 Ak Al 2= jlof] mhe}
7haE = 9lom, mg] 2 G ¥ A DCI % RRC Al 19 ¥ 55 53] v
el = 9t B¢k SC-FDMA A gl 2 A 85 = Al I =& 55

dlol A Q18| A2 ka0 A g 5 Gk Z, Aa mE = 5%

Aol A 53 (hopping)E = AT

719k 7ho] A H A1 5.5 PRB W 9] F-ukg-atol] 9153 F- IFFT(Inverse Fast
Fourier Transform)°l] 2] 8] A]7F & & 2] 415 =2 W3 ¥ a1, CP7} &9 A RF(Radio
Frequency) -5 &3l &)

% 20-% €74 PUCCH 2719] & v o ou}, 12 205 %}ﬁ}tﬂ, deq 7} A
w5 5tof] T3k ACK/NACK 59 A 1. ] Ed]| tha) | o
1379 AW N ExE B57)2 56 72 2o w2 Babdnl. 2 é—%gi

B ixs)S Ed Wasn], Wz A9 A48 QPSK
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[0177]

[0178]

[0179]
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W ofo Moo e o
2,
)

Flf ok o |-

o] 2l FEO) o) AlZF =32 Wr212). 19 2= me] Al
T, Wo=lwo wy wy, wa] 2 R E 5 vk AlZE 2528 |l QPSK
&o] SC-FDMA @l = DFT X ] F 1 o] =8 ¥ 1 (213), o]l w}e}
PRB W] o] H-ybistof W H v}, <& & 209 €45 PUCCH
244 PUCCH Z 3 H| sl 8}of, A 7E 2322 & o] DFT
sgﬂr/}
PUCCH X0l A ¥ 25 QPSK 480l T gk AJ 7k A g o 9]
218 =4 CP ?Zoﬂxﬂ QPSK 4 'Ho] A7t A~ gy &=
= &3, QPSK A1 - sk & 5toll A 242} 571 9
SC-FDMA 4180l 24 %] ]7P*4fiﬂ‘ﬂ dof Fz2 NS 7 S5 A 29 A 2
6" Al SC-FDMA 41'Hol| 915 ¥ t}, o] &= LTE rel-8°1| 4] PUCCH 32" 2/2a/2b°l| A
Az A F 7N = %219} & Y3} QPSK NWO] AR 2= = ), 1) e
AQHAY T4 AJd¥y E=RRCAIIEY 58 53 44 d 19 22me
Anl FE7FAREE F Q) ol el A mo] A al 5= = SF=59] 73%, Wa=[Wo W1 W2
w3w4]fé fﬂaﬁ*ﬂﬂr ELL,X—IEEE—EE Aol A FgE :
Al W25 QPSK Aol )3l Alﬁ s h= )
1 11‘/} 22—E E}ﬂcpﬁl}_oﬂ 1QPSKNH401 A7k =28y 5=
dg-olth. k218 F&H, QPSK A2 afbe] &3l A 747} 571 9
SC-FDMA 418l A =] A| 7k =328 %ﬂr. & AT = 2 &5 A 4 A
SC-FDMA 4] & of] W3d )}, o] = LTE rel-8%l| A PUCCH 3 2/2a/2bol| A 32
ANz 7F 3 ¥ = f A9k 5Lt QPSK Al o] AR A ey = wf, v
A QALY A Al 1dyg == RRC A 1YY 58 &3 2449 A9 2= mo
Al FE7FAREE Aok Q1E 22 mO] Al S == SF=5¢1 A 5, wo=[wo Wi W
waw, ]2 A E 5 Q) ek A 3= &3 gl A F3349 5= 9lu)
%2232 34 PUCCH 9] B Th2 oot} & 239] 3743 PUCCH X<
Az Q] el 271 9] &5l thafl A A3 39 (joint coding)©] 73 & W,
FDM(Frequency Division Multiplexing) "2} 2] t}538}7} -8 % 2] ¢k= 74 -0l
%238 xebd, WA ZF 4 kTl tf $ ACK/NACK 59 A1 0| Ed
&l Ad =Y o] =3 Hrh(220). & A A of o] Al = QPSK W & W2 o] A 81 51
1271 8] F-ukEat = 7 E 1709 PRBE €3l 2719 &0 % Y-
48719 13 N EZF AE 7 Aok 13y AH N EE= HEV]E Z3
A2 ETh221). B A A ool A = QPSK W& 12 o] A8 12 2471 9] QPSK
Al o] A E T QPSK A& BV 5 B 2 &%
QPSK Al 2 vhake Al o = 27l o] &30 2 4k %1 : %5719}
L7194 vk = AT SIS %611 ZF &30 7 IAkE QPSK
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[Fig. 25]

e1e(]
pausyoys

ele UOI1BULIOLU]

eleq uolleWIOU]

ele( UOI1BWIOU]

eleq

HO11EeWIOJU]

e1eq UOI1BULIOLU]

eleq UOIleWIOU]

e1eQ UOI1BWIOHU]

e1e( UOIIRWIOJU]

971§ e1eq palinbay



24/29

PCT/KR2011/001281

WO 2011/108822

[Fig. 26]
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[Fig. 27]
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[Fig. 30]
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[Fig. 31]
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