© 20137176511 A1 I KO 00 OO OO

2§ P Y2 93td FAE FAESY

(10) FAFAAE
WO 2013/176511 Al

(51

eay)
(22)
(25)
(26)
(30)

19) AR 2 AAA7 T+ >
SRS ;
(43) FAEAL éﬁg
(s3] o]
20133 119 28 & (28.11.2013) \wipPO | PCT
SAEEF
HO4L 1/18 (2006.01) H04J 11/00 (2006.01)
FASEAS. PCT/KR2013/004559
SAESLY: 2013 1 59 24 ¥ (24.05.2013)
E4d9: Rl
FAA: haro
LAAAR.
61/651,029 2012 5¥ 24 € (24.05.2012) Us
61/678,631 2012 8 ¥ 2 ¥ (02.08.2012) Us

1

(72

74

31

2492 A HA F4 3 A (LG ELECTRONICS
INC.) [KR/KR]; 150-721 A& 95 EZ 7 o] =5 20,
Seoul (KR).

w2} A8 (KIM, Hak Seong); 431-749 7 71 %= <t

UA FOT SALF 533 AAAF LA T A,

Gyeonggi-do (KR). 4|38 (SEO, Han Byul); 431-749 73

71%2 2FRA] BT A 1% 533 A AT LA T

4>, Gyeonggi-do (KR).

e A2Aololy] 539U (SKIP PATENT &

LAW FIRM); 135-080 4 &4 7% Bl s &2 144 5

(Y2s ATy iid 22), Seoul (KR).

ARS (F=e] A7} e L7 BE TR
H3 E 93}9): AE, AG, AL, AM, AO,

AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) AARST (=9 ZAVL gl &, 7hee RE T/
AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
ZM, ZW), -2 A o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), -+ % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Z:
—  FARALR A A (22 A 21 E3)

&
— A7HS WA 7@ R e Flol, uAAE 3
ke A5 20 watel ME A (174 48.2(h)

(54) Title: METHOD FOR TRANSMITTING HARQ ACK/NACK AND WIRELESS DEVICE USING SAME
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A1 BS =2M7|7| | A2 BS |

EPDCCH A% <910
DL J24E on EPDCCH 5920
DL % £& on PDSCH L5930

ACK/NACK on PUCCH LS040

$910 ... Set EPDCCH

$920 ... DL grant on EPDCCH
5930 ... DL transmission block on PDSCH
$940 ... ACK/NACK on PUCCH

AA ... First BS
BB ... Wireless device
CC ... Second BS

(57) Abstract: Provided are a method for transmitting hybrid automatic repeat request (HARQ) positive-acknowledgement (ACK)/
negative-acknowledgement (NACK) in a wireless communication system and a wireless device using the same. The wireless device
receives downlink control information from a first base station on a downlink control channel and receives a downlink transmission
block on a downlink shared channel according to the downlink control information received from the first base station. The wireless
device transmits ACK/NACK to a second base station in response to the downlink transmission block on an uplink control channel.
The downlink control information includes an indicator used to determine a wireless resource for the uplink control channel.
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g Al A

9] 3 : HARQ ACK/NACK A% Wi & o] & o] &3

X 717]

o A FAl] BE 5 0%, 6% A Sl T A
HARQ(hybrid automatic repeat request)& 9 ¢
ACK(positive-acknowledgement)/NACK (negative-acknowledgement)< % <& 3} =
W 2 0] 2 o] &8 F417] 716l Bk o]t}
7=

3GPP(3rd Generation Partnership Project) TS(Technical Specification)

2] o] Z(Release) 8= 7]HF S 2 3} LTE(long term evolution) T & &+ x}-Al| T
ol F 4l FEoltt Ao, v wE S A8k 3GPP TS Hy o= 102
7IWF o 2 &= LTA-A(LTE-advanced)2] %=3817) 218 Fo]t},

3GPP TS 36.211 V10.2.0 (2011-06) "Evolved Universal Terrestrial Radio Access
(E-UTRA); Physical Channels and Modulation (Release 10)"°ll 7l A]  n}-¢} o],
3GPP LTE/LTE-A°l| A 2] A 9 3} &k = 2 & ¢l PDSCH(Physical Downlink
Shared Channel)$} PDCCH(Physical Downlink Control Channel), J-3F& = ] <1
PUSCH(Physical Uplink Shared Channel)¢} PUCCH(Physical Uplink Control
ChanneD) % U5 <= 4t}

o=, Ao A d e But FA 9k 27]E Y-S 91 ¥ EPDCCH(enhanced
PDCCH)7} =91 ¥ 3L $1v}. EPDCCH<= PDSCH @ & ol A o A4 g3k, v
ohell v} A% 5 chopa A e A|flat,

HARQ(hybrid automatic repeat request) <%= 9 3ll, 3GPP LTE/LTE-A°l| A =
PDCCH-PUCCH #+¢l 71417} A4 g vt T2 PDCCH7F <=4 ¥ ™, #hH<)
Y71 A& &3l &g PDCCHOI tf-3-¥ = PUCCHE ‘&3] HARQ ACK/NACK S
1t HARQ ACK/NACK©®] o] = g &350l Ak AQAA &

5 A] A o 2 (implicitly) 7] 2] = 2 T ghol] nl$ke}7] ¢ shoj},

EPDCCH+= CoMP(Coordinated Multi-Point)& ] €1 $tt}. CoMP &84, @ o]
EPDCCHE A1 7] A =7 & 2 KB =418} 4| 1, 1] -§-3} &= PUCCHE A2
A o2 A 5 vk F, s A 7| A w3 FEFH A 7 A =0l vE
7 §-ot}. 71 x| =o] e}y ol ulgl, 712 PDCCH-PUCCH A9l & 7| A| & =4 &
2279l
wh o] A3 A
1=4 A
wodbg 2 B F 41 Al 2Bl ol 4] HARQ(hybrid automatic repeat request) & 9 $F

ACK(positive-acknowledgement)/NACK (negative-acknowledgement)< % <& 3} =

N
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A el A, FA41 T4 Al 2= El o 5] HARQ(hybrid automatic repeat request)
ACK(positive-acknowledgement)/NACK (negative-acknowledgement)< % <& 3} =
Yol At 7] W FAAVZ17E Al 7 A S SR E Sk A Ao
BRE stFE A Aol AE Aol A Falsk dA, 7] FAA71717E 37 Al

A e R BE A7) s A Ao uel whel SR A AE E5E
]

3t A I A Gl A FASHE dA, D AT FAA7 77 A2 71 A o=
7] 8+ E A b B2l e ACK/NACKS A3 =1 AojAd Ao
A&3hE GAE 23S A7) A2 7)Aol gk AT Ak A Ao S
Agk A Aol ek AR = A7) Al 7| A SR A E AL A
e A Alo] HH= 7] AFE A Ao A d S 9E 5 AE A sk
A& = A A A g

A7) R A7 AT A7) AL A SRS B ARFE A A
A4 SRl Tk AR E FASE GAE Y Eelar, 7] A A A= A7)
B g A A g A 1 5 ahuE AA S T

7] ACK/NACKE 3= A Aloj Al d o= dgabe b= 7]
ACK/NACKS W xsto] WE A ES Ak WA, A7) iz s o8
FE b o3t A EH A AR ke A, B AT EbE A A A
A& dAE 2T 5

B7] o8 A E 2 7] A APEAE 7Rk o 2 A o QT

= JH A A, FH &4 Al 2" ol A HARQ(hybrid automatic repeat request)

ACK(positive-acknowledgement)/NACK (negative-acknowledgement)< % <& 3} =

X717l 4 AN S E 54 D 24138} RF(radio frequency)¥-, 2 J7] RFF-$}
AAY = Z2AAE E3g 7] ZRAM = A 7| A 5 S 2 e AL
Aol GHE a}FH A Ao} 2 Aol A FAlstar, 7] Al 7] A = &= HE
A7) stk A Alo] AE e wet atFH A HE ESS odH A S A
Aol A pAlEkaL, H A2 7] X w o= A7) B
ACK/NACKS 33+ =1 A S|
A7) g A Ao A S gk A Ao
A S 2 HE] AW a1, ) s ek g A A
Aol 9g =
2 o) 73}

EPDCCH2| Ahglol]l | A% = dFF 2 Ao AdS a4 Aksl e g e
T At} TSk CoMP 34 ol A s A Ao g sk -4 A g et

2= 0]
A .

T oA
LR RN L
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] % 12 3GPPLTEd A a2 4 gl el 2= veldiy,

] 2 23 3GPPLTEY A UL A B9 %25 Yedt
[16] % 32 PDCCHY +4 & YEd BE5 50|t

] X2 45= PDCCHE| Y E &S YERd o AJLzot,

] %= 5+= 3GPP LTES] DL A B # ] ol A 7] E 4159k Alo] Al d o] v X ¥ = o] &
[SRs =

] % 62 EPDCCHE 2t A B3z o] o ool

] % 72 PRB 9] & o & Vet
[21] I 88 3GPP LTE® 4] DL HARQ %22 1} Eb il Tl

] %2 9% 3GPP LTEC A =8 CPoll A PUCCH ¥ 1boll A 2] ACK/NACK 2139
A& e

[23] % 10> =8 CPoll A PUCCH XM 39] 128 ekl o A o),

[24] %112 CoMP Al 1}2] 2.9] & o o]},

[25] T2 iy o] o A Ao o w2 PUCCH A9 S-S el T,

[26] 132 iy o] v A Ao ef] mpE PUCCH A &g YRt

[27] I 143 CoMP A 2] ©.¢] T2 o o]t}

(28] IE15i ) ke A elo] whE PUCCH AH€l -5 YERdl T

[29] 516+ & Hg o] o A Ao o] mhE ACK/NACK A& Wi S verd
sHEEoIH.

[30] EATE g AA o7 Al E = A A SRS YER S5 Rl
T A E A% FY

[31] A7) 7] (wireless device) ™= AL ¥ AL o] 5 A S 7HA = 1 1, UE(User
Equipment), MS(mobile station), MT(mobile terminal), UT (user terminal),
SS(subscriber station), PDA(personal digital assistant), 51 X5 (wireless modem),
¥t 7] 7] (handheld device) & TF2 &) 2 EH 4 vl L5, T4 7]7]+=
MTC(Machine-Type Communication) 7 1718} 2ol HlolH 21T X 8+
71719 <= 9lt}

[32] 7] A] = (base stationm BS)+<= Y HF4 © 72 FLX4 7] 7] 2} H A8k 314 A 4 (fixed
station)= 4314, eNB(evolved NodeB), BTS(Base Transceiver System), @ Al =
3Z 21 E(Access Point) 5 Sol2 &4 9

[33] o] 3}-oll A = 3GPP(3rd Generatlon Partnership PrOJect) TS(Technical Specification)

H 2] o] Z(Release) 8= 7|HF S 2 3} 3GPP LTE(long term evolution) 5=+ 3GPP
S Hglo]= 10& 7|HFO. 2 &4+ 3GPPLTE-AS 7|Wo = W ulgo] 2 85 =
= 7|t o] = oA Edpelar E o2 v e A S AL HIES Al
A}, o) & ol A, LTEZ}F ¥ LTE ¥/%% LTE-AS ¥ g3k,
[34] FA77) = Bl A A o s ArdE = vk 2+ A7 A2 DL(downlink)
CC(component carrier) %=+ DL CC2} UL(uplink) CC2] 4.2 Aol =d = 9}
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A A2 12 A (primary cell) ) 22+ 2 (secondary cell) 2 732 5= AT} 14}
AL 1A F I A E2bekaL, 7] Ad G 38 S FaAs Y, A A
AL 7 A 01_7414_ =0 FAo A 1232 XA Aoju), 1&f AL v
A (reference cell)©] 2}l -t} 23 A2 2} = 3}<of| A & 24}3) a1, RRC(Radio
Resource Control) 14 0] e 3-o] A= 4= gl o F7}4 0] HA xS

Al ak=t] A& 4= vk B Ao i dhbe] 12 o] A ar, 23 Al
A9 Al Al z1d " (o], RRC(radio resource control) | A] A])e]] 2] 3]

F7HTA A 5= 9l

12} A 2] Cl(cell 1ndex):: AAE G2 QY o E B, 7F 3o CcrF 1A A9
CI= A= 5= v}, o] sloll A= 121 A 9] CIi= 00] L, 22} A 9] Cl+= 15-H
Eonzd e ISR E) 4 .5 e St A =

% 12 3GPP LTE A 3k = -4 a9l o] 22 yeldlt), o] 3GPP TS
36.211 V10.2.0 (2011-06) "Evolved Universal Terrestrial Radio Access (E-UTRA);
Physical Channels and Modulation (Release 10)" 2] 642 323k <= )t}

24 328 9l (radio frame)<= 0~9¢] Q18 27} vl A X1 107 2] A HZH S
EgFgkT}, skbo] A BT ) 9 (subframe)>- 270 9] 54101 &£55& 2l
o] M B Z g Qo] AE¥ = ¢ 4= A 7FS TTI(transmission time
interval)©| 2} 3131, o] & o] 3} A H g el do]= Ims©] L, 32
=39 7éc’]—‘OSms A = Sl

o] &2 A7 G Ao A 49 OFDM(orthogonal frequency division
multiplexing) +1 8-S X3+ <= 91t} OFDM 412 3GPP LTE7}

31 EL(downhnk DL)ol| A] OFDMA(orthogonal frequency division multiple
access) = AF&3IL 2, Al7F G A A dle] Al -7k (symbol period) S
RS gk Aol E3 B, o JE WA oly WA AEE e A
olyt}, o] & &9, OFDM 4 'H 2 SC-FDMA (single carrier-frequency division
multiple access) A 'H, AW I T 2 WH o2 BEH 5 3]

aite] £52 7 0FDM 4 S X338k 31 S dA| o= 7];6}4, CP(Cyclic
Prefix)©] Z ool whe} a}1to] &3kl 3315 = OFDM 4 ' ] == nhd = gt
3GPP TS 36.211 V10.2.0°1 ¢]38}¥, A+ CPol A 1 <%+ 7 OFDM 4 ¥ =
ksl ar, g (extended) CPO A 1 €52 6 OFDM 4 W& Z ek,

A1 & (resource block, RB)vO— 29 e d 9 2, gt S0l A H g

Rurgobe ST o Hol, shikel & 3to] A7k 9ol A 7719 OFDM
S Eores ANLRE P ool 110 s o,

3L o] A} 552 7x1271 9] A9 Q A (resource element, RE)E X518 <= )t}
DL(downlink) A] H.3Z 2] 912 A] 7} & & o] A A o & < (control region) 3}
] o] B 9 9 (data region) & = o] vk, Alo] ¢ o = A B QI o] A A
&5 b A 371 9] OFDM A& Z3kelut, Alo] & & o] 3235 &= OFDM
A o] 7 9= vl = v} Ao o 9 o] = PDCCH(Physical Downlink Control
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[49]
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[53]

Channel) %! T} A o] 2 Ho] &1 51, o] B ¢ & of| &= PDSCH7| &3 € .
3GPP TS 36.211 V10.2.091 7IA] & HPS@} 7-o], 3GPP LTE/LTE-A°| A & ¥

A o] 2 & 2 PDCCH(Physical Downlink Control Channel), PCFICH(Physical Control

Format Indicator Channel), PHICH(Physical Hybrid-ARQ Indicator Channel)7} 3}

A B e <l 9] FH A OFDM 41 ol A 2 5 ¥ = PCFICH= A B2 2] 9] of A

Aol A& Gl AR5 = OFDM 4 9] 7(=, Alo]d A o] 7))ol &t
CFlI(control format indicator)& WET}, 5-417]7] = W14 PCFICH 4 2. = CFI&
4418 3 PDCCHE E.UE ¥ 3t}

PDCCHS®} 22, PCFICHT 58191 = 1 59 & AFE-84] ¢hat, A H T 9]
2179 ¥ PCFICH A= &3 &t

PHICH< UL(uplink) HARQ(hybrid automatic repeat request)S 9| gk
ACK(positive-acknowledgement)/NACK (negative-acknowledgement) 2 <&
L2t FA 7] 7ol &8l <65 = PUSCH 72| UL H&E 5ol bl gt
ACK/NACK %1 &%= PHICH J 2.2 A5 ¥},

PBCH(Physical Broadcast Channel)~- -4 32 2| ¢ o] A H A A H 3z 7 <l 9]

T A 2] 9HAl 471 9] OFDM 41 ol A A Elth. PBCHEE 41717]7)

7N A2} BAEF=E A0l A) AH AR E L En PBCHE £33 145

Al 2~ ¥ 2 ¥ & MIB(master information block)2} gt} o] ¢} n] L &}o], PDCCHe]
9]& XA % = PDSCH “J 0.2 A5 5 = Al 228l A 1 & SIB(system information
block)e} &},

1= 2+ 3GPP LTE®| 4] UL A X2 & Q) o] & & e,

UL A H 32892 523> & < o] 5] PUCCH(Physical Uplink Control Channel)”}
gt u = A o] 9 4 (region) ¥ PUSCH(Physical Uplink Shared Channel)7} &9 %] =
dlolHF g o i 5 At

PUCCH< A B2 & <] of| 5| RB ¥ (pair) &2 &r&-H ) RB ¢l &3l RBE&
Al &F3 A2 &5 oA A= o2 Fibea S 2| S, mS A 2|
Ulell A} PUCCH®] 393 RB 49 =] 43l ¢ ? F AAE YER = A
ele) o]t

EYem %)C'% %‘t RBoJ| 27)1 8] & 5ol A A =2 th& F-nbE a5 2pA| 8hal
o] _Q.._ y_o] al

PUSCH== PDCCH “¢-¢] UL Z1 =] 2] 5] % B} Aol = HER A
9191414k, 1] CPe] 7} 252 4314 OFDM 41%-& PUSCHE 913 DM
RS(Demodualtion Reference Signal)2] % <50 A}-& ¥ T},

UCI(uplink control information)+™ HARQ ACK/NACK, CSI(Channel State
Information) 2 SR(Scheduling Request) & %] 0] & 0] = 3} }-& L9}l

o] 3}l A, CSIi= DL A 'd ¢] 4 H| & WER & A 322, CQI(Channel Qualoty

Indicator) & PMI(Precoding Matrix Indicator) 3= %] ©] &= o] == 3} 45 Z 9}t 5=
o)
A

L
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[58]
[59]

[60]

[61]
[62]

[63]

Sk UCIE PUCCH 0.2 A 538l7] 98] UCISF PUCCH 7Fe] 2312 v
7.9} 7Fo] PUCCH 29 o &2 A o] st}
71

[Table 1]

PUCCH X" ¥ = UCT

PUCCH 2" 1 F 4 A (positive) SR

4]
PUCCH 2% la/1b 1 | E 1= 2 1] E HARQ ACK/NACK

PUCCH 3~ 2 CSI K41

PUCCH 3" 2a/2b CSI H.31 2 | H|E H4= 2 H| E HARQ ACK/NACK

PUCCH 2% 3 HARQ ACK/NACK, SR, CSI

PUCCH > 1a/1b<= BPSK(Binary Phase Shift Keying) ¥ 2% %
QPSK(Quadrature Phase Shift Keying) ' Z & ©]-8-3}o] 1 H|E &
ACK/NACKE 2 =1 AFg-H .

PUCCH XY 3= 48 | E 9] 91519 H UCIE Y Z+4] A-8-d v}, PUCCH X1
35 S Al Ao g HARQ ACK/NACK ! alufe] A1 Ao gk CSI
HaE YE o),

o] A PDCCH % 7|41 % 2] Z ol tdl] 7)< st

PDCCHE %3] A% = Ao g BE 31aFe = A o] %4 B (downlink control
information, DCI)2} 3L ¢t} DCI+= PDSCH] A9l &3 (°] = DL
213 E (downlink grant)2}aL% 3kt}), PUSCHE] A1) (o] S UL 19 E(uplink
grant)2}aL % gk}, 1 9] o] UE 25 W 7IE UEECl ek & 3429 Alo] & <]
%1% 2/% = VolIP(Voice over Internet Protocol)2] &4 3= x5k <= Q)

3GPP LTEA| A DL #5559 <52 PDCCH2} PDSCH®] % o = F=8) ¥t}
UL A5E529] A4S PDCCHSF PUSCHS] 0 2 = Ht), o & 5o,
547171+ PDCCHell 2] 8] A A 5] += PDSCH 73 & = DL A 5558 G218k,
F2717]%= DL A B X g 9ol A PDCCHE XU E #38}lo], DL A+ g3
PDCCH 7 0. =2 =218t} F417]7]+= 247] DL A+l edo] 71 7] &= PDSCH
NOZ DL A 555 gt

% 32 PDCCHY] 745 vl B3 o)t

3GPP LTE/LTE-A° Al = PDCCH?| #H &< ¢38] 8= v 19 S AF&SH)
Bakol= vl 31y & 42219 += PDCCH(©] £ 3-H (candidate) PDCCH®} 3H) 9]
CRCol ¥3}+= 2H A& tJup 7] 3131, CRC &7+ 5 A A.3}o] &3 PDCCH7}
2451 9] Ao A d 1A o} A F gk}l 3= 1A ot}

A =42 FA1 717100 Al Bl = DCIol| wEl PDCCH XS 2 431 5 DCI|
CRC(Cyclic Redundancy Check)& & ©] 3L, PDCCH2] 4 - AHowner)H & =0
w2} 318k 2] %} (0] & RNTI(Radio Network Temporary Identifier)e} 3l $Hh) &

-
.
-
.

2 1] E HARQ
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[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

CRColl w27 (&= 210).

54 54171718 $1% PDCCHeERY 5-4171719] a1 44, o 2 &
C-RNTI(Cell-RNTI)7} CRCol| v} 2270 2= 9lu}, w1z v o] A ] A] x| 2 9] &k
PDCCHe=} | o] x| A] 21H %}, o & &©] P-RNTI(Paging-RNTI)7} CRC?]|
w7 El = )k Al 28 AW E 93 PDCCHEHA A 2~8 A n 2H =)
SI-RNTI(system information-RNTI)7} CRCel| w}2=7 2 = Qlr), s oA~
wo) Qo] Aol v kel WY Az SHE AN A4
RA-RNTI(random access-RNTI)7} CRCOl| n}2=7] = 4= Q) Ia=2] A 7]7] 9
of) gt TPC(transmlt power control) 8 ¥ S A A]3}7] 9] 3l] TPC-RNTLZ} CRCe|
vl A~ = = 9lv),

C-RNTIZ} AF-&-5 ¥ PDCCHE 8l @3l 54 4171715 $ ¢ Aloj g H (o] &
wd &4 (UE-specific) A4 H.e} ehE v} =231, T2 RNTIZ} A8
PDCCH+ AUl X & H9 A7 A1 3}+= -8 & (common)

Ao G1 g 2,
CRC7} H-7Hd DCIE Q159 3}
ATHE = 220), A2 H L A

<

N
g
r

H Hlo]H (coded data)E
3} g o] E ]| & (rate matching)<-

e 2
o e
M ol

s}
kG

Nt

= HAzxY o] Wz A Eo] A HYHE S 230).
52 &9 4 2l RE(resource element)ol] T3 ¥ Uh(&= = 240). HEAEH

gl
A 1 st 1] o] Al o] -2 E-72] CCE(control channel element)& 23§},
CCEx= TAA g o] el w2 7S oh#-5 PDCCHON Al Al-&s}7] #1 3l
AEE = =Y 4 T @9 2, 5572] REG(resource element group)©ll o] -5-H U},
REGT 5922 A9 & A (resource element) S X 9150}, CCE9] =2} CCEE9|
ol Al-gH = FEet& o A AA o whel PDCCHE 2 2 7} 3t
PDCCH<| H] #Tﬂ HAE

3l1}9] REG= 471 9] RES 2838} aL, 3lite] CCE: 9711 9] REGE Zghekrl,
3lbo] PDCCHE T4 3H7] 930 {1, 2, 4, 8719 CCES AF&-3 = 9l o (1,2,
4,8} Z+7+2] Q45 CCE A3 &l ¥l (aggregation level)©] &} g},

PDDCH2] <ol APJ‘?LH—L— CCE®] 77+ 7| A o] 2 el el whe}
ARG, o & Fol, &2 3 FE A Al d AHE 2t FA7 7)o Al 3t
CCEE PDCCH &0l AF-&-2F 5= v}, L (poor) 3tk =L A d | & 2¢
271719 Al = 871 2] CCEZ PDCCH A %ol AF-&-& <= itk

SfLb B 11 o] o] CCER 139 Alo] A 92 REG © 9 9 Q1B 2 &
38 3}51, A ID(identifier)ol] 7] QFSE =2 4 32 E (cyclic shift) 7} 53 $-9]]
] A Aol uf g Hl

%2 43= PDCCH®] 2 Y E] ¥ & WElW o A Le o]t} o]= 3GPP TS 36.213 V10.2.0
(2011-06)2] 94 =23t &= U},

r\r
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[74]

[75]

[76]

[77]

[78]
[79]

[80]

3GPP LTE®| M= PDCCHE| A&+ A ookl = g & AHEd Tt
B = v 519 2 9741 5 = PDCCH(°| & PDCCH 5-1.(candidate) 2} $F) €]
CRColl 913H= 42L& t)vu} 27 3ke], CRC S5 & #1540 3% PDCCH7H
A1) Alo] A ERIA| o} 2| & gkl g} W2 o]t} F-41 7] 7] = A4l €]
PDCCH7} Al o] 4 ol A o] = [0l A] o] CCE {3 el '@ o] Lt DCT &
AFE3E] A E =R A-A| FEol,

shute] A uszg ool 5= PDCCHY} A4 5= . F4 717 &
A B elvit) B4z PDCCHES XY E &t} o) 714, ] Yol &
2717178 U E # 5] 5= PDCCH 2" ¢ u}e} PDCCHO| U] 79 & A =38+
AL e},

3GPPLTEd A = E84Ql = tf 51
& Zt(search space)= AF-& &}, A
# 3t (monitoring set)©] 2} & = A},
PDCCHE .U E gk},

A Fe -8 A FZF(common search space)¥} W 54 7 A
& {F(UE-specific search space)% U T}, &8 4 712 o]
PDCCHE 7438} 3722 CCE 2192 0~157}4] 167l CCERE -
8}2] CCE {3t &8-S 2t= PDCCHS A| ¥ she), 3FA| 0 -8 A I =
G E4 AW E U2 PDCCH (DCI =9 0, 1A)7] A5d <=
E4 A F72{1,2,4,8}9 CCE 3 d¥lS 2= PDCCHS Z]%f‘av}.

U 35 2 A 71710l o 3l Y H g 5= PDCCH $-E.¢] 7| 5~& YEFAT

3t 2

P

—

f
flo
oy
ofo
2

1
o
2
o}

d

[Table 2]
Search Space  |Aggregation Size [in Number of PDCCH |DCI formats
Type level L CCEs] candidates
UE-specific 1 6 6 0,1,
) 12 6 1A,1B,1D, 2,
2A
4 8 2
8 16 2
Common 4 16 4 0, 1A, 1C
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FAZ I &3 HE o el JHZgoluit) dabd 5= v vhd B4
AN Fe] Algpo] T8 A F e S A, vl 54 1A 1k
&8 A TS 5 (overlap) T AT

[81] 3w Le{1,2,4,8 4 A F1F SO+ PDCCH $-1.9] o=
Aot HA T3 sm,.2] PDCCH 51 mol] ]33} CCEE v Zo]
Fo Xt

[82] /\6_'1-/\1 1
L+ {(TyrmYmod | Neggy/L | 3+i

[83] 3714, i=0,1,...,.L-1, m=0,... M®-1, Necp = A1 B2 ) k2] Ao & Fjjofl A
PDCCH] Aol AF8-& = 1= CCEL] A A /o] ), Ao 9 A2 07 Necgy
12 AN CCEES J &S gt MO o 31 A4 g1kl A 2] CCE
A8 9 Lol A PDCCH $-1.9] 7 <=o]t},

[84] X1 7] 7] ol Al CIF(carrier indicator field)7} 2274 ¥, m'=m+M®n ;| U} n =
CIF9] gkolth. F-4 71 7)o Al CIF7} A A E A ¢ 0, m'=mo|t}.

[85] & A Tkl A, Y= 2709 & el E, L=4 9 L=8¢]] th3l 005 AE ).

[86] A eAd Lo vl 54 A Fbel A, W Y tha o] A o] E Tk

[87] T2 2
Y,=(4 +Y,,) mod D

[88] o] 714, Y. j=npam#0, A=39827, D=65537, k=floor(n,/2), n,.e= 41 3L & QI 1j 2]
%% W S (slot number)©| o},

[89]

[90]

27171 7F C-RNTIZ 7|9Fo 2 PDCCHZ XY ¥ e v, PDSCHS # &
= (transmission mode)°l] e} 2 U B ¥ s DCI 32 3} 314 F-3ko] A H ),
S = C-RNTIZFAAE PDCCH =Y E EH 9] o & eI,

383
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[Table 3]
A4S DCIXE A F1 PDCCH¢l W2 PDSCHS] A4
ne DCIEZTW 1A |[F&H g |(HFAHYXEE XLEQ
54
DCI =7 1 ot £ AF Y XE XEQ
rE2 DCI 2 1A |38 2 e |5 tho]H A E] (transmit diversity)
E x]
b e ]
DCI 329 1 i =4 <5 tho| H Al E]
FE=3  IDCIEH 1A |[T8& D g (A5 tho|v A E
54

i
o}
A
o2

DCI 329 2A CDD(Cyclic Delay Diversity) L+

A% tholu] A E)

YX 4 |DCIXZW 1A <5 tho| H Al E]

A o
o 0110
)
i
o}

i
o}
A
o2

DCI 2 2 #H 532 -5 7} t}5 8} (closed-loop

spatial multiplexing)

»E=5  |DCIXZW 1A <5 tho| H Al E]

A o
o 0110
)
i
o}

i
o}
A
o2

DCI 32 1D MU-MIMO(Multi-user Multiple Input

Multiple Output)

=6  |IDCIXEW 1A |FE& DLt |[AF tolB A g
£4
DCI X9 1B |&% 54 #7333 v s}
RE7  |DCIEHIA |38 R PBCHAE XE 710, 4 &
£ S LE, L E 0, o}, A
tho]H Al E|
DCI 327 1 Wt 54 de dEHY EE, XES
=8 [DCIXWIA |[T8 2wt |PBCH A% LEQ 71 10]H, 7 &
=2 OLeU} X E, X E O, o}, H
tho]H Al E|
DCI "W 2B |di EH o] 7 % (dual layer) A (LE 7

3
Ir
&
tH

=g = QY 2E,
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[91] % 5+ 3GPPLTES] DL A B3z g oA 7] A 5.9} Alo] A do] w2 ¥ = o &
LR T
[92] Alo] & (%= PDCCH & o)< ¢kl 37 9] OFDM Al '8 32.3}+3)} 31, PDSCH7}

4w = o] o9 v %] OFDM 4 H &S £33t}
[93] A o] & & 1)) o] 4 = PCFICH, PHICH /%= PDCCH”} A< ¥ t}. PCFICHE]
CFI+= 3711 2] OFDM 41 S 71| 21t} A o] < 9 o] 4] PCFICH /% += PHICH”}
A& E = AQAE A 9] g o o o] PDCCHE XY B ¥ 3} PDCCH & & o] ¥t}

[94] A Bt ol = g v} Fgh 7] = 4] S (reference signal) 7} % <& H T
[95] CRS(cell-specific reference signal)<= 4 U] = 547 7)17F 2418 5= 9laL,

sl A ol AAA A&t oA, RO A1 QE v EEof ofj gt
CRS7} 7<% ¥ += RE(resource element), 'R1's= #|2 QFe| L 3L Eof gl CRS7}F
<%= RE, 'R2'= A|3 ¢Hel|u EEE o] v &k CRS7} #1<:% &= RE, 'R3'= A4
OJEﬂ L SEE | th gk CRS7F A& 5 = REE 7F2] 71t
[96] CRSE A ¢ RS Al A 2= 1y,(m)> Th3 3 2ol g o E o),
[97] T4 3

i) 5 (152 ey (122 e+ 1)

[98] o] 7] 4, m=0,1,...,2Nparp-1, Npars©= RBE] # U] 77, ns= -4 ZH I &
M3, 12 =5 OFDM 41 W% o]t
[99] A} <= A] E 2 (pseudo-random sequence) c(i) & The3 -2 4 o] 319]
E(Gold) A @ 2=l o] &) A o] Hr}.
[100] T2 4

e(m)=(x;(ntNe)+tx,(n+Ne)) mod 2
x(n+31)=(x (n+3)+x,(n)) mod 2
2 (3D =(x,(n+3)+x,(n+2)+x,(nt+1)+x,(n)) mod 2

[101]  ©17]A], Ne=1600, 3 H A m-A| & 2=+= x,(0)=1, x,(n)=0, m=1,2,...,30 2. =
Z7]3tE v

[102] THA m-A 2= ZF OFDM A o] Al 2Rl A ¢, =217 (ns+ 1 )+1+1) (2Neelly,
+1)H2Neel 4 Nep i 2 7] 8} v}, Neey, 3= 41 2] PCI(physical cell identity)©] 3L, 2 +f
CP oﬂ }‘1 NCP:1 @' ;q’ CPoﬂ }‘1 NCPZOO] ﬂ'

[103] A BT ) 9 of] = URS(UE-specific Reference Signal)©] %<& € T}, CRS7}
AMBEZe e A FHoll A HEH A, URSE A HZ el e] HolE 4
LH ol 4 AF¥ a1, th-g3= PDSCHE] %ol A& Hu}, Lo A, 'R5'= URS7}

4% &= REE 718 71t} URST DRS(dedicated Reference Signal) %+

DM-RS(Demodulation Reference Signal)©] 2} 3% Sk},

[104] URST U]-§3}= PDSCH”7} $°3 ¥ = RBo| A Wk A5}, o] = PDSCH7}
AEH = Aol = R57F 3EA ¥ o] AN, o] = URS7F #°8 ¥ = REQ| HA=
L ER 7] gk Slo| .

[105]  URS% -85} PDSCHE 4l 6k F-417] 7] wko] ARG-3It}, USE A §H RS
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[106]

[107]

[108]
[109]

[110]

[111]

[112]

[113]

[114]

[115]

}\] %—/l rns(m)% ‘/r\‘i]"—q 3@ %%]8]’14’- O] LqL mz(),l,---,12NPDSCH,RB'1 O] al, NPDSCH,RB
+= O]-8-3h= PDSCH & 2] RB 7<ro]th. oA Wb A A 2= A A 7] += ¢

A B AL Al 2| A cp=(floor(ns/2)+1)(2Neel i+ 1) 2164 ngy % 2 7] 3 U nganr
= FA71719] A A o)t

471 URS7E & VS S8l dE5 = 8 -5-0]3L, URS7} o5 QHH| V&
ol AEE o, oA e Al AT = 2 A H I ) 9] Al Aol A gy
=(floor(ns/2)+1)(2Neel 4+ 1)2164ngcp 2 2 7] 3 U}, ngept= PDSCH A 53 #e 5
DL Z1HE (e & E9°], DCI £ 2B %1 20) 2 H-E H o] A = 1}&}r] ] o]t}

S, PDCCHE Al B2 g d ] o] Alo]d Holeti= ghA ¥ g ool A
RUE P, 3 PDCCHY 525 fa| = % ool A &5 = CRS7}
A& Alo] AR F 77| heFel A] a1, Al o] 1.9 <Fo] FIhstel whe} 7] &
PDCCH Rro 2= 2=AE 5 o o] @olxith B8k CRS & o = Q1gh
P8 0] 7] 94, EPDCCH(enhanced PDCCH) 2] =9 ¥ ot 1t}

% 63 EPDCCHE 72t B Z ¢l o] A o o]t}

A B Q) & Hi= 39 PDCCH 9 9 (410) B & B 71 o] 49| EPDCCH
A (420, 430)= 28 4=

EPDCCH 4 ¢ (420, 430)& 5-417]7] 7} EPDCCHE XU & 8}+= & o o]},
PDCCH % % (410)> A 232 g ¢l 9] ¢k ] 47)] ] OFDM 4 ' U ol A
2 X8} X7k, EPDCCH < 9 (420, 430)-5- PDCCH < ¢ (410) ©]$-2] OFDM
Ao A FAsHA 2AEFHE 5 At

2 717) 0] 841t 0]/d2] EPDCCH < 9(420, 430)°] A A ¥ a1, 547171 &=
A4 ¥l EPDCCH % 9 (420, 430)°l| ] EPDCCHZ *. Y& & g 4= ¢lv}.

EPDCCH & & (420, 430)2] 7I<~/$| *|/=7] %/%+= EPDCCHZ YU E gt
MBS QLo #g G K = V)| A] = o] H-407] 7] o Al RRC WA A] 52 53
A= 7 3

PDCCH ¢ % (410)0] A ¥ CRSZ 7|4+ 0 & PDCCHE £ % & 4= ¢l v}, EPDCCH
A 94(420, 430)°| A = EPDCCH®] %= ¢ & CRS7} o} DM(demodulation)
RSE g2 4= 9lt}. 13 H DM RSE t]-8-3F= EPDCCH % (420, 430)°1l A
45 5 T

o #¥ DM RSE 93RS A A 2 1, (m)S =812 33} F 2 &k}, o) v,
m=0,1,...,12Ngg-1 ©] 321, Ngp+= A ] RBE] 7920t} oA} v A| A2~ A 7] +=
Zdy }‘1 Bty Cx):]z 9] 7\] 2} }‘1 Cni=(floor(ns/ 2)+1)(2NEPDCCH,ID+1)216+nEPDCCH,SCIDE

X

_l

37] S % ‘/r: 9)\14’ ns< Pl‘/?j Eﬂﬂ Cx):]z LH ’}é‘% %i‘-, NEPDCCH,ID'E EPDCCH ]H] ?;Sﬂl—oﬂ
AR = O A AT A LE P &R FE Fo] A AL, neepecisen
EAQgEo 2 Fold 5 QT

ZF EPDCCH < 9 (420, 430)2 A & v AL 93t 2~ o] AFEE 5= )

o 2 £, EPDCCH < & (420)1] ] EPDCCH= 1231418 3 ~A| =% AN =
U231, EPDCCH % < (430)1] ] EPDCCH:= 23HA1S- 98t 27 =8 A RE S
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[116]

[117]

[118]

[119]
[120]

[121]

[122]

[123]

[124]

[125]

- AUtk

EPDCCH < ¢ (420, 430)°l| ] EPDCCH7} t}== ¢t U2 E3f A5 ),
EPDCCH < < (420, 430)1] ] DM RS+= EPDCCH9} 5 g ] s1do] 2 &5 4=
A

PDCCH”7} A< A9 ©$] & CCEZ AF-4-3+= Zl 3} v) s}, EPCCHZ ¢ 3l

A< A9l @ % & ECCE(Enhanced Control Channel Element)2} gFt}. 5§
o] ¥l (aggregation level)= EPDCCHE XU E Y3l A9 G = Aojd 4= ),

o & &°], 1 ECCEZ} EPDCCHE $] ¢+ # 4 zplojetar & o], {3 el L={1, 2,

4,8,16}3 o] Heojd = Qv

o] &}l A EPDCCH 412 &-%}(search space)<- EPDCCH 9 9ol t]-§-< 4= At}
EPDCCH 314 -&7Fol| A = 3k} == 21 o] ko] & el viv} 8y ta=
o2l EPDCCH 5-X.7} 2 E & E 5= 3l

o] 4| EPDCCHE $ 3 A1 &dol of 3l 7]%%‘?}

EPDCCH<= 84 B4 71 0]/¢9] ECCEE ©]&-3}o] A& €t} ECCEx &2
EREG(Enhanced Resource Element Group)< 3£ $F$HC}, TDD(Time Division
Duplex) DL-UL A of] W2 X 132 Q) ¥} 7 CPol| w2} ECCE+* 4 EREG Y-+
8 EREGE X33t 5= it} o] & £9], A4f CPoll A ECCE= 4 EREGE .3} a1
¢ CPoll 4] ECCE+= 8 EREGE X313 4= it}

PRB(Physical Resource Block) *F (pair)& dt1fe] A B g ol A &2 Sl RB
Z 724 271 9] PRBE H 3t} PRB - 5 U gk 315 o o o 4] 1A

A1 PRBS} - H A &59] A2 PRBE W&t} At CPoll A, PRB &< 12
312} 14 OFDM 4 'H & 323813} a1, ul2}A] 168 RE(resource element)=

bl o ) (%
w T M ol
ot d% id m

g

% 72 PRB 9] A o] & e o] 3ol A, AHZ#H Q)L 2
3lat, k2] 3ol A PRB %> 7 OFDM 4} 'H ¥} 12 Fikgal&
$tThal &4 4| 5k, OFDM 41 o] 7)) 5= 9f Fkg 5} o] 7lj2 = o A] o] %ﬂro}ﬁ
sl A Bz Q)ol A, PRB %2 X5 168 REZ| 91t} DM RSE ¢ 3
REZ A 9| &}, 144 REEY-E] 16 EREGZ -4 ¢t} ule}A], 1 EREGE 9 REZ
L33t 4= 9l thal, 3luho] PRB ¢l DM RM 9] o] CSI-RS %+ CRS7} vl %] &
AT} ©] - 7H8-¢k REY 477} o] & 31, 1 EREGY| 235 &= RE9] 7=
o] & T Ut} EREGOl Z 35 = REY] 7H7~c nkd 4= QIAIRE, 341} 2] PRB
o] 3£3H¥] = EREG] 7, 16 HH A] &4+
o] W, &= 7| HFERd nio} o], A A OFDM 41'H(1=0)9] A H A F-QkEw
BE 24 02 RE 1Y =& v d 4= it} 16 EREGel 0 5§ 15 7}A] eld =&
uf 21t} a1 34}, o] wj, RE 19 2 08 7}%] & 9 REZ EREG 00l &4t}
npz7FA] 2, RE 919 2 k(k=0...., 15)°1] 319 ¥ = 9 REZ EREG kol 3%t}
97 9] EREGE %], EREG L& A 9t} o] & &9, 4711 2] EREGE 2t +=
EREG 1352 A 2|3t} EREG ZL& #0={EREG 0, EREG 4, EREG 8, EREG 12},

A O
SFEE

o
uec) uﬂ
O

Oﬁ LI P
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[126]

[127]

[128]
[129]
[130]

[131]

[132]

[133]

[134]
[135]

EREG 13 #1={EREG 1, EREG 5, EREG 9, EREG 3}, EREG ZL & #2={EREG 2,
EREG 6, EREG 10, EREG 14}, EREG ~13 #3={EREG 3, EREG 7, EREG 11, EREG
15}7} o] A o sk 5= 9l v}, 87 2] EREGS 24+ EREG 135S A o] 3},
EREG 1% #0={EREG 0, EREG 2, EREG 4, EREG 6, EREG 8, EREG 10, EREG 12,
EREG 14}, EREG 1% #1={EREG 1, EREG 3, EREG 5, EREG 7, EREG 9, EREG
11, EREG 13, EREG 15}3} o] A o] g 4= 9l

<238k nle} Zro] ECCEx 4 EREGE X913} a1, 8¢ CPol| A ECCE+= 8
EREGE X33} = 9Jt}. ECCEY= ERGE L& 93] Aol Hr) o & o], &
6+, ECCE #0°] EREG 13+ #0= ¥ 8}al, ECCE #1°] EREG 13 #1=
3E3+3)aL, ECCE #2°] EREG 213 #22 X938} a1, ECCE #3°] EREG ZL& #3%
EEekE A oA gkt

ECCE-to-EREG %3 o = 27 # <% (localized transmission) 3} -4k
7 <= (distributed transmission) 2] 271X 7} v}, =2 A o A 5}1}e] ECCES
A3l EREG L= 3}1+2] PRB W 2] EREGol A A el wt}, Ak 2 <5 ol A
3t} o] ECCEZ -4 31+ EREG “1H + A & U} & PRB % ¢ EREGl A
R

o] Al DL HARQ &%} ! PUCCH %ol ti&l] 7)< 3k},

= 82 3GPP LTEY| 4] DL HARQ 5%+ v el it

+41717]+= PDCCHE R HE] B 3}o], n HA| DL A B2 | Ql el A
PDCCH(SOI)(‘E—L— EPDCCH) 4 2. = DL A @95 X33+ DL 1HEE

A}, 5241 7] 7] = DL AR & ol 9] &) A A] ¥ += PDSCH(502)Z %3 DL
Zﬂ%; H-=-(transport block) = 541 ¢kT},

FA71 7] n+4W A UL A B X 2ol 4 PUCCH(511) .52 7] DL 4
o o) gk ACK/NACK 21 & & H43%ht}. ACK/NACK 4l % &= 747 DL #
AEHo2 YA EHH ACK 21271 ¥ a1, 47 DL A5 559
of A 33ld NACK 21 & 7F ft}. 714 =2 NACK Al & 7F =415 1, ACK
FAEHAY H o) A DS Sl7kA] 7] DL A& 559 AdSE S

fol HI i
o, & 2
OW ofy

N
-

4y > O e e

%0,
i

3GPP LTEoﬂ X1 HARQE 9]¢ =41 €<l (reception acknowledgement) <!
ACK/NACK 2155 1=7] £138] PUCCH %% 1a/1b/3 7} A& T

W= PUCCH X212 Z} OFDM 41 'H ol A Al 2~ 2] =31 4 52 E (cyclic shift,
CSE A&t} o3k F L E H Al 22 7|2 Al 22 (base sequence)E 54 CS
Y (cyclic shift amount) TH5F =3 ¥ SZEA|A A A} 54 CS 2 =%
HAZE 9 2(CS index)oll 2] 8] A A H T},

712 A A2 rm)yE Aol A o o A
=5kAl 5

TS
rdn)=e

Fb(mn/4



15

WO 2013/176511 PCT/KR2013/004559

[136] o] 714, ut= YAl oYl ~(root index), nS 2.4 €18 AR 0=n=N-1, N& 7] &
A 2=2] Zdolo|t} b(n)S 3GPP TS 36.211 V10.2.09] 5.5 o] A A o] & a1 ¢t}

[137] AlF o] doj= A|E 20 T E = Q A(element) ] 2 A} e A
ID(1dent1fler) T ZEd W £ HE ol o) A 7 Ak 7] EA | T}

vt G Aol A skitel A4l £ ol i3 (mapping) ¥ vhat <k w|, shut-o] A4l

-S—%Ol 12 F-0kE9kS Z9el e 2 7] Al 0] o] N2 127 |k vhE 94
e 2o wpe} v} 2 7] Al 27 A o )

[138] 712 Al A2 () Ui 5802 3 o] 3 FZEAA £33 A ZEY A~
r(n, L)< AT 5 At

[139] <734 6

j2ul . .n
r(n, 1) =r(n)- exp(

[140] o] 714, I, CS %k-% el = =8 A2 E Q19 22 o] TH0<I,<N-1).

[141] 7] H- Al E 29 7}£~(available) % A 2 E Qg A= CS 7H4(CS interval)©l|
upel 7] A A AR DS F(derive) = w8 I ZE QY A E Helt) o &
So], 7] A9 Aoz} 120]a1, CS 7FA 0] 10]8k4, 7| E Al 29 718
3L H 2 E old)x9] & 4= 127 Foh B, V) E A fE a0 o)) 120] a2
CS gtA o] 20|12}, 7] Al A 29| 71 =3t | L E Q1 dl 2 9] F 7= 60] HTh

[142] = 9= 3GPP LTEO A X" CPol| 4 PUCCH 3™ 1b°]l 4 2] ACK/NACK 415 9]
A& e

[143] ahe] £53-2 7712 OFDM 4 ¥ 8- X353}aL, 37] 2] OFDM 4 ¥ &
7121 25 9 8k RS(Reference Signal) OFDM 4l ' o] ¥ 31, 471 2] OFDM 4] 2 &
ACK/NACK 21 3= $]3) ] o] E] OFDM 4l 'Ho] ),

[144] PUCCH 39 1bol| 4 += 21 7 H 2H] E ACK/NACK 21 5 Z QPSK(Quadrature
Phase Shift Keying) "2 3}o] W2 41H d0)7F A3 o).

[145] < AZEJYALEFA A W EFE AEm) LEE 3 U AH
el 2ol whet Eepa 4

[146] = CPollA 3ol & 011 ACK/NACK A% 9] A4S
OFDM 4l o] 9lom 2 7+ do]8 OFDM Al el A o -3
N2 T, Lty Loy LB 314

[147] M2 AH d0)2 &3 A2 EH A2 r(n )2 AT S50 A i+1)H A
OFDM 4l ol t]-§-3l= L akg]l ke Al E 225 m)el & o,

[148] {m(0), m(1), m(2), m(3)} = {d(0)r(n,L), d(0)r(n, L), d(0)r(n,L), d(O)r(n, 1)}

[149] = e 5= 9l

[150] gt &FS A7V e, dAbd Ak Al E e A A EAE
o]-&3slo] g4td 5= v}, &4t A9 (spreading factor) Kol W2 2]l A]H 2 wi(k)
(e A2 Y2, 0<k<K-1)+= o33 71,

[151] %4

), 0<71,,<N-1

i

1%
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[Table 4]
Index (i) K=4 K=3
[ wi(0), wi(1), wi(2), wi(3) | [ wi(0), wi(1), wi(2) |
0 [+1,+1,+1,+1] [+1,+1,+1]
1 [+1,-1,+1,-1] [ +1, ei2¥3, ei43 |
2 [+1,-1,-1,+1] [ +1, ei*3, ei2n/3 ]

[152] &30t o St A& ARS8 = dTh

[153] upehAy, @l o o] Al Al 2 QlE 2 j7)F ol A w23k Sk Al E 2 {s(0),
s(1), s(2), s(3)}+= T o] e = 9l

[154]  {s(0), s(1), s(2), s(3)}={ w;(0)m(0), w;(1)m(1), wi(2)m(2), w;(3)m(3)}

[155] 23R 2E Al E 25 {50), s(1), s(2), s(3)} = IFFT7F =3 . -, U] -2 3} =
OFDM 410l A 715 g v}, o] 24, ACK/NACK 41 5.7} PUCCH 73 0.7 71 5|
Zloltt,

[156]  PUCCH X 1b9] 7| S5 7] Al F 2= rin)S % 12 EAZ] &

A A2 ZabA A A5 E ) 371 2] RS OFDM A ¥l Ul -§-31= 3t A2 E

O] Eﬂj\e Lesas Less, Loso O]‘ﬂ’ = W 37H/] /\§]‘ HiEQ 7\]%/\ r(n,l4), r(n,les), r(n,1
)= DS T AT} 0] 3719 £F FZEH A A 2E K=32 A3l Al F 2 whS,
(k)= Shakd .

[157] AW AF=QQE 2 3 A ZE Qe 2~ 2 2] E5 Qld 2 me
PUCCHE 7d3}7] 913l &8¢ ghehn g o] A}, PUCCH(®.: = TS
o] AF-&- 5 = Ak ot 71 =3 FIZE 9 ATt 120] a1, 7HE-gE A L A
Qlej o] 7j4=7} 3012, F 3671 o] kol o % PUCCH7P shute] Ahels
sk o T

[158]  3GPP LTE°| A& ©@ito] PUCCHZ 14 17 Y3k 7] 3719 stelr g &
1 53517] e, A e 2= nOpyuenZF A o H T A Q1) 2 nWpipen = necp+NO
poven - 3 2 = ), neep s H-2-84+= DCI(Z, ACK/NACK A1 5.9]] t-2-5}+=
stk = dlo] Bl o] pAlol] AME-H SFaF A Abel st o] dFoll AFEH =
AWM A CCES] M Z 0] a1, NWpyyeg= 71 A7 0] Thikoll Al -9 Al 5 Wl Al A =
&) = wHeb E o]t

[159] PUCCHZ 93 %<1 OJE“NE— A3l 7] 918, @& PDCCH] A4 ehS
°]&3 T} =, PDCCH2] A&l ARS-¥ = 78 ¥ CCE 918 (5= 3 A
CCE¥] ¢l —/3)7} nCCE7} E] , NWpyyey = nCCE+N(1)PUUCH9+ Zo] k9] Qe 25
A A ;}_1: Al o] c}.

[160]  ACK/NACK Al=.9] x&ol AR5 = A7k, F3k=, 51= 2F93 ACK/NACK
A+ B+ PUCCH A o] &) g}, 7 ¢k npe} Zho] ACK/NACK 4l & & PUCCH
o e §3 E Qe ACK/NACK AF1 9] 9182~ (ACK/NACK #+-2l

ol

o
=

]_

Hm
ol
uly

>

—_

H
o

]I
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[161]
[162]

[163]

[164]

[165]

[166]

[167]

[168]

Qel2s T PUCCH Q19 228} §h)w= Al Al 2 Qe 2, 3t A ZE Qe ~ ]
o A BE QY 2m WG] 3709 Y 2~E rel] Yk 1Y F Aol
o= b 39 5 ATk ACK/NACK 44912 A ul A|d 2=, 3k 4 E A<l
5 g ol59 23 T Aol o] = shhE e ¢ T

% 102 = CPoll Al PUCCH 27 39| 728 YEFJ o A| ot}

3fr}o] &5 7 OFDM A& 23138151, 12 S5 9] OFDM A1 WS 2
0~62] 72 zk=t} [=1, 521 2711 2] OFDM A& 71241 5 2 $] % RS OFDM

Al o] ¥ a1, v 2] OFDM 4l E &2 UCI A1 &5 93 Ulo]E] OFDM 4] o]
=3

481] E 9] 91 519 H (encoded) UCI(¢l, 91 7% ¥ ACK/NACK)+ QPSK(quadrature
phase-shift keying) ¥ Z3}o], A A1 @ 2 d={d(0), d(1), ..., d(23)} = Al 3o},
d(n)(n=0,1....,23) T ¥ (complex-valued) 'HZ A Ho|t}, A H Al A A~ de= HE
APHE 9] R 3kol g} 3 = Qlth. UCHE] HI E Guf M 2] & of Al of] £33} 51
A gko] ot

31} 9] PUCCHY: 1 RBE A}23}31, 8 A BT )92 A1 &2 A2 &8S
ke, A A 2 d={d(0), d(1), ..., d(23)} = o] 122] 270 ] A A~
d1={d(0),..., d(1 1)} ¥} d2={d(12)....,d(23)} &2 }Fo] X 31, A1 A A 2= d1S A1
EFoA AEH A, A2 A2 d2e= A2 EX A AEEH B3 AL A A
d17F Al &30l A dE ¥ = 31 Boal Q.

AU A G2 A0 A D2 w2 ST A Al 2= 7} dglo] B OFDM
Aol t)-&3kar, A al Al g2+ d]o]E OFDM Al o] A3 A AA1~S
$2FA] A PUCCH(E = 41 7] 7)) S 531 o) AFeH ),

SH4F 7l < (spreading factor) Kol -2 2]l A]H 2 wik) (it A B2 Qg2
0<k<K-1)+= th-3 g,

%5
[Table 5]
Index(i) |K=5 K=4

[ wi(0),wi(1),wi(2),wi(3),wi(3)] [wi(0),wi(1),wi(2),wi(2)]

0 [+1,+1,+1,+1] [+1,+1,+1,+1]
1 [ +1, ez, ein/s gi6n/s gisw/s | [+1,-1,+1,-1]
2 [ +1, el eisn/s gi2n/s gi6n/s | [+1,+1,-1,-1]
3 [ +1, ei6ns, ei2/3 eidn/s gidn/s | [+1,-1,-1,+1]
4 [ +1, e, eion/s gidn/s gi2n/s | -

271¢] RS OFDM A1 'H ol &= UCIY] B-Zo)| AFR 5] &= 7| FEA1 3 Al E 7]
gy o] AEH),
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[169]

[170]

[171]

[172]
[173]

[174]

[175]

[176]

[177]
[178]

[179]

[180]

PUCCH 3™ 30| 4 = F-4 7] 715 -i-317] Y8l &4 A ul Al g 27}
Ab-& ¥tk PUCCH 2 38 98k Ao Al =5 &3317] 918), PUCCH 2™ 134
A 2= AR 1 e 2 7F A ol < Tt 7] A w2 F41 7] 7] ol Al RRC
WA A& &8 PUCCH 2™ 35 93k 2l Qe 2= H3H& v ¢ gk},
Z1¢]aL, DL 2L Bl A 29l Q1) 2  ohufjol| A AR&-& Al )1 el 25 A 7]

A A gkt

O A| vy o] A A] o] o] upE Th5 Aol A 2] PUCCH A%l 8ol of 3
7] % ke,

CoMP(Coordinated Multi-Point) &= 41 7] 7|7} o] 2] 7| X |+ . 21 E 2S5 =
FABAY, o] VA m o m A B E FAlskE Y wm R, 2 AN 7]A 5ol A 9
A A A dlo] ¥ 9=+ (throughput)S 0] 7] ¢ &) AR-8-H

R = B e = =

M-BS(macro base station): M-WD(macro-wireless device)2] 411 4l o] 43} = BS.
MK 71 A 5ol ehal i gkt

P-BS(pico BS): M-BS9} # 1] 2] %] 7} & §- f = 4 B =1 v = BS M-WD:
P-BS2| AW g Aol £8rhar ko), P-BSQ] AW 2] A = M-BS] AW g #] Kt}
2O 1) o] o A g% = F2 ot} P-BS+ femto-BS, Home eNB, CSG(closed
subscriber group) 4, RP(reception point), TP(transmission point) & U} %Sk 80 2
= ol

PCID(Physical cell identity) : & & BSE 28 3}+= Z-¢] 2] 28 z}o] v},
FX71717F sl & BS2] & 7141 % (4], PSS(primary synchronization signal)¥}
SSS(secondary synchronization signal))'% Falste] A 53 5 Qi

VCID(virtual cell identity) : & A A1 BSZH-E] & dit= 21H 2 M-WD+=
M-BS7} AW 7] A o] 2, P-BS©] A B g] A ¢l €3¢t} 8t 2} i P-BS ]
PCIDE & 53 a7} §lvh. M-WD7} P-BS = A5S 317] 984 = P-BS9] A
A7 E 8 4= =], P-BSO] Al APA AR AREE A AE M-BSTT
delF=], o] & VCIDe} el

5 11 CoMP Al 2] 2.9] & of o] T,

M-BSZ-E A 0| 25 AT W= M-WD13 M-WD27} 91t} M-WD1- P-BS19]
Ar e Aol &3}a1, M-WD2- P-BS29] AW g A ¢l £ght}al gk}, M-BS <]
PCID+= PCID0®] 3, P-BS12] PCID+= PCID1°] 3%, P-BS22] PCID+= PCID2°]|t}.
=, BE 71 A5 9] PCID7} B5 o2 7 $-0] .

M-WD1<- M-BS= ¥ EPDCCH/PDSCHE 418t} 18] 51, M-WD1+>
PDSCH¢I| t]-&-3}+= ACK/NACKS PUCCH “J 2. = P-BSI'S. 2 &gk},
M-WD2-> M-BS=#-E EPDCCH/PDSCHE 414kt 18] 31, M-WD2+-
PDSCH¢I| t]-&-3}+= ACK/NACKS PUCCH “J 2. = 'P-BS2' O 2 &gk},

EPDCCHE A48} 71X =3} PUCCHE 18 7| A =ho] M2 thar =
7]%& PDCCH-PUCCH A9 7] A& Z1t & o]-&3}7] o e] & &= A}, el vbsh,
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PDCCH= - & 55 &= PUCCH A& o] th2 7] A =9l 93] A2 5= 9l7]
w3 o] o,

[181] EPDCCH?ol| ¥ 7% = PUCCH A}¢! & 92 PDCCHS} ¥ 7.5 = PUCCH A<¢!

o o3 B-elet 5= v}, Z1e] a1, EPDCCHel ¥ 2.9 += PUCCH A+ & ol A =
PCID th4! VCID7| AF&4E 4= 21t} PUCCH A9 4 9 & 83 PUCCHZ 9 3
et 715 % PUCCH A1 9] 1 §h& o v gkt

[182] T2+ Ry o] o A of o] W-E PUCCH AHY &H-& L ERdI T,

[183] PDCCHel| ¥ 7.5 = PUCCH A9 % &2 M-BS, P-BS1, P-BS2 2.5 -2 H T},
= M-BSZ 93 PDCCHoll ¥ 7%+ PUCCH #¢! 9 <3} P-BS1 % P-BS2=
$ %+ PDCCH-PUCCH A1 992 M=t} =t} o] = M-BS¢} P-BS1/P-BS2 7+
E2 (4 o] o) E = A F-olth.

[184] EPDCCHel| ¥ 7.5 &= PUCCH A9 % ¢ & M-BS, P-BS1, P-BS2 X5 & -3t}
=, EPDCCH®I| ¥ 7% &= PUCCH A1 & % (0] & & PUCCH A+l & & o] g}
sh& M-BS, P-BS1, P-BS2 5.5 & A3l t}, & PUCCH A-¢] < & 3} PDCCHOl
g 15 = PUCCH A} & 9& 7-i-317] &l VCID7} AF&-E v

[185] & PUCCH A9 & <ol 4], PCID 4] VICDZ} PUCCHE A4 31+ U] AL-8-2
F At oA & £, 751 69 [, CS 4 HEU &= 8 F 2 E Qdxo|t) |
= A 2] ¥ (pseudo-random) A P 2= ol] o) Aol H =], Jo W A|F
A A= VICDE 7|k o 2 x7]shd 4= Qi)

[186] T 132 Eoubg o] upE 2 Al oo & PUCCH A1 -2 EF9IT

[187] PDCCH¢l| ¥ 75 & PUCCH A+¢] 9 -2 M-BS, P-BS1, P-BS2 X5 & Y 3} t},
M-BSE 93 PDCCHe ¥ 7 % = PUCCH A% 49, P-BS1= 93
PDCCH-PUCCH A+ & <], P-BS2E ¢ ¢ PDCCH-PUCCH A & 92 A =
t} 21}, o] M-BS, P-BS1, P-BS2 & 7F W& 7k o] o 45 &= 7 $-0] T}

[188] EPDCCHel| ¥ 7.5 &= PUCCH A9 % ¢ & M-BS, P-BS1, P-BS2 X5 & -3t}
EPDCCH9I| & 5%+ PUCCH A1 % 92 M-BS, P-BS1, P-BS2 =% 5 3}c},
& PUCCH A1 9 & 3} PDCCHe®l| ¥ % += PUCCH A9 9 &8 F1-8}17]
28 VCID7| AR T

[189] 12 14+ CoMP A Y8 2.2 4H& of o],

[190] T 119] o9} v 3le], M-BS 2| PCID, P-BS12] PCID P-BS22] PCID7}
PCID0O. 2 N5 5 Y dk 7 -$-0]t}, P-BS13} P-BS29l| &:38}+= F417]7] 52 B
VCIDE 7]9FS 22 EPDCCHol 98 2A=d = 5= At}

[191] 15 Houbg o] it vhE 2 Ao o] ubE PUCCH A9 a2 vhekdlT].

[192]  PDCCH=<= M-BSel| &34 vt A8 2 = M-BSE 91§k PDCCHel| % =1
PUCCH A1 & 9wk &= 4] gl

[193] EPDCCH¢I| ¥ 7% &= PUCCH A%l % 9> M-BS, P-BS1, P-BS2 2. &
EPDCCH¢I| ¥ 7 % &= PUCCH A9l 4 92 M-BS, P-BS1, P-BS2 X & U &} tf,
& PUCCH A1 9 & 3} PDCCHe®l| ¥ % += PUCCH A9 9 &8 F1-8}17]

.

O

-
.

o
e
A
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28 VCID7| AR T

[194] CoMP 2+7 ol /] EPDCCH/PDSCHE <=4l 8} 7] X =13} PUCCHE A <53}

71 A= o] & 7 5-, PUCCH <& 119] &] xfo] 2 <Qlaj 4] 5 gk UL

AB gl A vhZ8ly = PUCCH A1 7kel] 2 g o] s = Ao}, whehA],
CoMPZ ¢ 3 PUCCH A3} H]-CoMPE 9] 3 PUCCH A& &-¢] 3},

[195] T 162 Hoakrg o] o] 2l A]of of w2 ACK/NACK A< WS e
ST HEolt.

[196] @A S910011 A, F-41717]+= A1 71 A =5 S =458 EPDCCH A4 & 4l
A1 71 A =2 M-BS & 5= 9t}

[197] EPDCCH A & 3} = 21 o] 4] EPDCCH # 3 (set)ol] #35F H 1 = Eg)3h
<* 91t} EPDCCH 3§+ EPDCCH7}F 2 U B 9 5] &= &}1}¢] 744 F 710

ol

r4
g

o35 a1, 3l B3 21 o] 49| PRB #H(HE1= PRB)E X3+ = Q). o] & B9,
EPDCCH H&+o v} &3} 7+o d =5 = Aol o] = g}u}& Z3Hsk 4= 9},
[198] 76
[Table 6]
= -8
219 ) EPDCCH 3 3+2] 4] 2(%:3= EPDCCH ¥ 3
olul ¢} h)
A% Bk WAk AE w2 A5S ke
RB &% EPDCCH 732 913t PRB %
PUCCH &3 A PUCCH A2 ¢ 3k 232 Al
RS 22 E 282 |EPDCCHE 9]¢ DM RSS] AR5 A2 27]8)
vl E
[199]  EPDCCH 249} 7] = 564 o2 VCIDel| #3e 17} A1
7N A oy S 2 RE] A7) 7)o Al AEE 5 9
[200] A S92000 A, F+-A41 71 7]+ A A H EPDCCH A ¢S XU E 93k, DL
1YW EE EPDCCH A o2 Al sk},
[201] A 9300 A, F-A417]17]+= AF7] DL 2 E 9] 93 A A]E PDSCH 4 2. = DL

]

o

i =) o A
% B2 pad.

[202] A S94001 A, H417]7] = PUCCH A-91& 71 HFO % PUCCH 2.5 DL %<
3ol gk ACK/NACK S A2 7| A 57 & &2 A Eghrh, A2 7] A =72 P-BS A
. PUCCH+= PUCCH A1 3 VCIDZ 7] ‘?_PQE A9 = 9},
[203]  EPDCCHol| ]38 27]% ¥ += PDSCHel| U] 3} PUCCH A& t}-&-3} 2o
A8k 4= ok
[204] A1 AA el el A, PUCCHE $] ¢ AH9] QI e 2o F27]12]¢1 Q5T

o)
DA

’1

Ao el

B
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[205]
[206]

[207]

[208]

[209]

[210]

[211]

[212]
[213]

[214]

[215]

2 o 2, Ah9] Q1) 22 npen T T3} o] Ao 5= gl
T8 7
]

@
HMpycce ~ MEcc, q+N PUCCHq+N o

1714, npcen o= EPDCCH ] §F qoll A &g EPDCCH7} 7<% % 31 %] ECCE®]
W2, NOpyye= EPDCCH ] & g5 918l 9] A5l &ef <= 4k, No=
CoMP=. 31 3] %ﬂﬂ—b— QIAO R A9 AT WA A B &3k EPDCCH
Ao ol =
A2 AA o] W,EPDCCH—E— 212k PUCCH A1l 4 <91 e] AR (ell, Al #3dyell w3t
=4

ARE VA =ro] vl ¢ vk 7] AH = A A B A7) 7]
SEAA e F4A717] ZFel 544 A 5 ATk

A3 4 Al o]l ol A, EPDCCH ‘9] DL “1# E = PUCCH A9 2d G H.& X33t
T AT

¢ o 2, DL L9 E = PUCCH Al & A A 8F=t] ARS- 5 = 7]E ftell #-5t
ARE I3k 5 At

2 o=, 7] A =o] v 9] PUCCH A+l %-1.¢] #3 J1E RRC

HAIA] T &8l FA7] 7)o Al &elEvt 21e] 31, DL 2 E = 5579 PUCCH
Al §-1. 5 AR&E PUCCH A}l ofl #3k X AJAE E ke 5= dv}

o & &of, AAA7F 20 EA o, th5-3 o] vrERd 4= Qi)
[Table 7]
v E &
'00" M A PUCCH A<
01’ A PUCCH A<
"0’ Al A PUCCH A+
1 vl % PUCCH A1

8
[Table 8]
HE &
00’ 7]<5 PDCCH-PUCCH % 7| A] A&
'01' AW A PUCCH A+
"0’ WA PUCCH A+
1 Al A PUCCH A+

71:£%k0] RRC WA Aol o] &) A% a1, A A Ab= V£ 4k e = F-E o] @ Al
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[216] %9
[Table 9]
nE W&
‘00’ LA
'or' S A -]
10’ QXA 2
1 Q3 A3
[217] 7871 37T WA F 90N A A AL M E 5=, sl | gkl W82 o Alol] &3t
[218] A4 A Aol A, F47]7]= PDCCHE 98 Alo] o 2] A 7] ufe}
EPDCCHZ ¢ ¢F PUCCH Al <2 AA e o Ut o & &9, AF9 919 2 no
povents Uher o] Aol = 9l
[219] s 5H2] 8
#p0ccs = Accn g NevcergFo
[220]  ©]71A, Fowe Aol 9] Z17] &2 7Nt o s 859 = gholtt
[221]  DCIEX, A g37ke] 5, I e, 47171 544 gtepr| g 5ol nhe}A
PUCCH A9 o] 44 5= At
[222] =17 2o AAo7F Rl E = FASA A 2" S e B 5 o]t
[223] 71 A =5 (50)2 3Z 2 A A (processor, 51), W 2.2 (memory, 52) 2 RF5-(RF(radio
frequency) unit, 53)= Z Sk}, vl 28] (52)% ZEA|A (512 A,
I 2 A G 98l A8 ¥ = ¢Sk & (instructions)= 4] Sk}, RFH-(53)+=
SZRAAGHS AAE ], T AT E FA BEE AT TR AAGHE
Aere 75, A4 H/we= WS g Ak A A ool A 7] 4] €]
A2 ZRAAGD ol FAE g vk R AAM(51)= EPDCCHE
4 38}al, EPDCCH B/%:t= PDCCHE A& <= At} =244 (51)x= HARQ
528 A1 13131, HARQ ACK/NACKS =418 4= 9]
[224] FA7171(60) = ZZAA61), W 5.2 (62) 2 RFT(63)'¥ E3kgkt}
] B (62)= Z A (619 A H o], ZRAA ) o A H = BES
A% G REF(63)= 22 A A (61)9F 1d ¥ o], -4l A2 54l B/
FAg 2R AAM D= A Vs, B8 B H S R A
A A o ol A FEA 7] 7] 9] F2FE 322 A A (60)0l oS FEE =
I 2 A (61)= EPDCCHE 54 €] ¥ 3}31, HARQ ACK/NACKS %3t 4= 91},
[225] 32 2 AN A &= ASIC(application-specific integrated circuit), TF& F A, =¢] 3] =

/== dloly A FAE E3e 4 o). v 2] = ROM(read-only memory),
RAM(random access memory), = @] 4 W X2.2], vl X2z] 7h=, A% v A 2/
vE A A2 E 38 4= 9k RFE-= 34 2182 29 38H7] Y3
mlojz=me 328 E§He 4= vk AA o7} A ESJo] R 3w, s
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7] A7 A = o

24
) ofl 1 HARQ(hybrid automatic repeat request)

ACK(positive-acknowledgement)/NACK(negative-acknowledgement)
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7] Wz 4 H-2 BPSK(Binary Phase Shift Keying) M3 B4
QPSK(Quadrature Phase Shift Keying) ' Z& ©]-8-3}o] HZ ¥ =
A& EA O R 3F= W,

A 1 &kl oA, A7) Bl A Ao A do] &= 414

& ZF gL 2= 21 0]/d-2] PRB *¥(physical resource block pair)©]]

= %] += OFDM(orthogonal frequency
division multiplexing) A1 'H &3} 47 3} &= A & Al d o]

A5 = OFDM A &8 A e A7 S5 H = 28
E4 o 3= i,

A4 &4l Al 2~ E o] 5l HARQ(hybrid automatic repeat request)
ACK(positive-acknowledgement)/NACK(negative-acknowledgement)
= AFek= 41717100 Sl A,

kR

T A S E S Y 218k RF(radio frequency) -

7] REF-9F 1A E = T2 A A E L338HE, 7] Z2A A=
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