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T4 Sl A|zEe A Hge] Alo] FAE sl AEgEH A AHEE AFSEE FAAEH T4 FXHd
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24 F342(Radio Frequency, RF) F4; 2
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S 2 A A _Lzslo].ﬁ

A7l Z2AME el A AoA E4=2] PDCCH(Physical Downlink Control CHannel) AlZ3& 4418}, 7]
E49] PDCCH7F A A8l 549 PDSCH(Physical Downlink Shared CHannel) A3& 218ta, 37 H49
PDSCH Aol tf-&3h= H"A HARQ ACK(Hybrid Automatic Repeat reQuest - Acknowledgement)S AJAJsHH, &
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g-&ate HE @& AF3Ees FAAH
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9 Qlezst Ya® Bae] AL PUCCH ALn 49 A s FHH Ao
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2 S A A AR 3 AerA, FAHoR Ao HE AFshs WY R olE A% Al #
gk Ao},

W g7 e

T S Alzmge] Sl HlolE s 22 vdd TR B4 ARAE Alwsty] s sk A
vk dubHor FAFA AAEE THER ALY Ad(HGE, dF 99 )& TRste] vs ARkt
o B2 T A< (multiple access) Al&®olth, ths & A ~®l9 o &= (DMA(code

S XY F Q= e
division multiple access) A|Z~¥l FDMA(frequency division multiple access) Al2~®l TDMA(time division
multiple access) A]Z~®l  OFDMA(orthogonal frequency division multiple access) A|Z~®l, SC-FDMA(single

carrier frequency division multiple access) A|Z~¥l So] glt}.
ggo] g
s)dste= A

Vool B B $A AladedA] FEEA Ale] ARg asHor dEshs I B ols % AAE
AFst=d vk, 2 wye] e 5XE HEgelo] A3dA Aol AR wiEAStAE ACK/NACK HHE &8
Ho Afets Uy E olE A% FAE AT

g oA o] Faxl st V|wA HAEL A7) Ve HAR AFHA Fon, AuEA @S E UE V%
A HAEL otgfe] V|ARRE E wo] &= v|eRoklA B A4S 7 Aol A WA olsiE
AS Fojr},

] 2, 7 SA Az"leA B do] AR FA FXTF AdE A APRE X*%:G}—E
Hell ojA], :6}‘/}94 Al Aol E4=29] PDCCH(Physical Downlink Control CHannel) X3%& ;

B A&k E<=9] PDSCH(Physical Downlink Shared CHannel) A1&E FAlsl= ©A); A7)
=] PDSCH 4139 EH—O—O}‘}: 29=2] HARQ ACK(Hybrid Automatic Repeat reQuest — Acknowledgement)S A4
= ©Al; 2 <=9 PUCCH(Physical Uplink Control CHannel) A9l % 3}iube] PUCCH AFYES o] &3le] A~
9] HARQ-ACKY] t)-g3l= HE e dAEsts dAS xdsla, A7) 49 PUCCH A2, 7} PDCCH 2139
5 A% A9 Yzt Fad 559 Al PUCCH A3 391 Alsdl o 748 Hojx shhe] |2 PUCCH
A&zt Wilo] AlEdtt.

P_E, !j_/;j %/\] ]/\Eﬂoﬂ;q _t#_ 4 /Hlo] *6] L oﬂ}q )\Lzﬂ:ai zﬂo]x%i% @Z:O:o}
FAlell o1, 4 Fuk=(Radio Frequency, RF) #4%; 3 ZRAME Z3staL, 47 ii‘ﬂ"ﬂ
= slpel A AbolA E-4=¢] PDCCH(Physical Downlink Control CHannel) AZE <FAlsH, Aby] B2 PDCCH
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= BE S ASFHEE AT, Ay B2 PUCCH AHY-e, Z+ PDCCH Al&o] A4S
29y B0 Xﬂl PUCCH x],OJJJr ARl AlZol 9& FAE Aok ke A2 PUCCH ALY S
7} AlFE).

v, A7l B0 PDOCH A5 £ AHol% sl HARQ-ACKS 913 2 AA] BARE xdstar, A7)
HARQ-ACKS 913 AH AA| ARE A7) Aol shvhe] A2 PUCCH A& W3 sh=t] A&E .
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PDCCH 4135.2] TPC(Transmit Power Field) Z=o] Z3rg .
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o]sle] 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) T3 #2 ThFsh FH HE Alz"Hol] Al84 4= Tl (DMAE
UTRA(Universal Terrestrial Radio Access)t} CDMA2000¥ #& HXA 7|4 (radio technology)® Td"E &
qitt. TDMA=  GSM(Global System  for  Mobile  communications)/GPRS(General  Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)¢} #2 FA 7|¢= Fd9 4 vl OFDMAE IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53} #& FA 7|2 7849 &
9ith. UTRAE UMTS(Universal Mobile Telecommunications System)®] <dY-o]Jt}. 3GPP(3rd Generation
Partnership Project) LTE(long term evolution): E-UTRAES A}&3F& E-UMTS(Evolved UMTS)o] L= A 3}k
YAolA OFDMAE ANEst g A4 SC-FDMAE  A|-&3tth.  LTE-A(Advanced)®= 3GPP LTES] 3}
o]t

A WEslA sk7] 914, 3GPP LTE/LTE-AS 9152 7]%ahA vt 2 o] 7]45 Alito] o]d AghEE e
ofUth. 3, ojste] AHolM AREEE SAURE) &5 B Wyl odE F7] A Aled Ao,
ojg]g 54 oo A& B W] VEH AMFS HoluA o MeldA v dee WEE S gl
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T 1& #Fxsd, 74 ZEde 10719 Auzyds 23t AuZAdS A7 EHdeA = e £F&
1S AEEE A)7ro] HE A7 7+ (Transmission Time Interval, TTI) S E AolHt}t. o
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FE = A ool thgshrl, P& OFDM AlE-S PDSCH(Physical Downlink Shared CHannel)7} &%= dlo]E
g Ao 5&5}. PDSCH= #A%E-Z(Transport Block, TB) =& 1o tf&3l= H359](CodeWord, CW)E Y=+

oi
3
=] o AFESS A5 AEE T3 MAC AT o=2HH PHY ATz ddd voly E5& v, &
ZolE AF EF Fo3¥ WA et AFESH F50)9 t§ FAe 29 wet ded 9
b E HAAelA PDSCH, AFES, HIole A2 E&¥th. LIEANA AMEE= - Ao Ao o=
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink Control Channel),
PHICH(Physical hybrid ARQ indicator Channel) &< 2%gc}. PCFICHE ABZ# Qe 31 WAl OFDM Aol A

AEH ARz WelA] Alo] Ade] dbol AMEEE OFDN 4AlEe] el #s JRE v}k, PHICHE 4
P dFo st $He® HARQ ACK/NACK(Hybrid Automatic Repeat request acknowledgment/negative-
acknowledgment) A& & Y&},

PDCCHE %3] dE5+ Alo] AXE DCI(Downlink Control Information)z}il XA 3lt}h. DCIE= @ T v

O 93 A9 9 An W g2 Aol AR I, o2 Oi DCIE BE/aFEa A8 AR,
FFYA AT HY Aol 9Y 5 TIUY. dE-dEt A1Ee P AT A% mE @ D 2R
AR Az gew 2

4 EZ 1: Transmission from a single base station antenna port
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2. Transmit diversity
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: Open-loop spatial multiplexing

. Closed-loop spatial multiplexing

ol
iy

© Multi-user MIMO

1
iy

: Closed-loop rank-1 precoding
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r>~l
o>
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iy

. Transmission using UE-specific reference signals

@ X9 0: Resource grants for the PUSCH transmissions (uplink)

@® X 1: Resource assignments for single codeword PDSCH transmissions (transmission modes 1, 2 and
7)
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: Compact signaling of resource assignments for single codeword PDSCH (all modes)
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: Compact resource assignments for PDSCH using rank-1 closed loop precoding (mode 6)

b
>
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: Very compact resource assignments for PDSCH (e.g. paging/broadcast system information)

D: Compact resource assignments for PDSCH using multi-user MIMO (mode 5)

H4
po=)

2: Resource assignments for PDSCH for closed-loop MIMO operation (mode 4)

b

W 2A: Resource assignments for PDSCH for open-loop MIMO operation (mode 3)

e 6 6 6 6 o O
H
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9 3/3A: Power control commands for PUCCH and PUSCH with 2-bit/1-bit power adjustments

A4t vhe} 7o), PDCCHE 3FaF = o A (downlink shared channel, DL-SCH)o] A% Eui 2 9 &
91 A T AY(uplink shared channel, UL-SCH)Q] A% 9 2 29 sk AW Hold g
(paging channel, PCH) “g¢] #Ho]3 A® DL-SCH 4] Al2®l Aw  PDSCH oA A== Ay A5 57
2 AT Aol HAAY A FF AR, G 5 W] E ddEed did Tx 39 Aol HEH AE,
Tx 39 Aol H#, VolP(Voice over 1P)2] A3} A AR 5L vtk 559 PDCCH7E Alo] 9F oA
AEd ¢ Aok, @S 559 PDOCHE EUHE & 4 SIth. PDCCHE st B 559 A% Ao Ad &
Z~(control channel element, CCE)E9] F 3§ (aggregation) AollA M=t CCEE PDCCHOl FA4 g el
71%3% 7Y HolEE AFs=d AMEEHE =34 g9 fyYlolg. (B 549 A9 24 IF(resource
element group, REG)ell t]-$-3tc}. PDCCHO] E 2 PDCCH HIES] 7)4=%&= CCEQ] 74l uwhe} A=A}, 7|A]=;
& go A A<= DCIo whel PDCCH EuS ZAA3kar, #|o] AHo] (RC(cyclic redundancy check)E F-7}3h
t}. CRCE PDCCHE A} e ARE ZZ o] e} *—FEZ}(G%] RNTI(radio network temporary identifier))®
7] gk, dlE o], PDCCHZE 54 vis 918 A A5, e @] AEak(d], cell-RNTI (C-RNTI))7F
CRCOll m}2~7] & 4 Qlth. PDCCHZE #Hold wHAAE A% A A5, #Hold 2AEA(e, paging-RNTI (P-
RNTI))7} CRCell wmb2~% =& 4= Atk PDCCHZF Al&a®l AR (ET FAHo=, AlxE A BE(system

W

&
a

information block, SIC))E 3k AY 79, SI-RNTI(system information RNTI)7} CRCol w27 =€ 4= lt}.
PDCCH7} A H& 292 98t AL AL, RA-RNTI(random access-RNTI)7} CRCO w27 4 4= 9lt}.

% 4% LTEAA ARgH = AFHa AB=dsle] 525 g

L 45 FxeH, AP ARzl B5e(d, 29 £55 2T £3& (P dojol wat M= b

9] SC-FDMA AES 23 4 v}, FFH A BT I Fug JFo)A] Holg A Ao} JHo=z

ST HelE 992 PUSCHE E@éﬁ A 5o dolg AlaE ALsted AMgEY. Aol 99e PUCCHE

¥3teta Agy I Aol FH(Uplink Control Information UCI)E Agsl=d A", PUCCHE 3 Sl
s <

- SR(Scheduling Request): A&® = UL-SCH AYS st AFEEE AFHoltk, 00K(On-0ff Keying) 2
< o]§3te] HAFHrt.

- HARQ ACK/NACK: PDSCH 7ol atFd = dlolg |7l v S5 Azolvh. st = dHolE wf7lo] *é%@ o=
FAEJ =R RS YR, g g Z=EYsd digk $Ho R ACK/NACK 1H|E7F d$¥ o 7§ <]

l

tefed A I digk SHo =2 ACK/NACK 2 E7} dEHT).

- (CQI(Channel Quality Indicator): 3}3H = Ago] ozt = Fmo|v}, MIMOMultiple Input Multiple
OQutput)-#¢ ¥ =4 AW RI(Rank Indicator) 2 PMI(Precoding Matrix Indicator)& X3}, AB I 9]
3 200 E7} AR

o] qEzHQleA AEE F e Aol JR(UCD)Y & Alo] AR AFel 7183 SC-FDIMAS] 7ol o9&
stoh, Aol AR Aol 7183 SC-FDMAE AMEZ Y JolA F=x ’\]E %S 918k SC-FDMA A ES ALstar &
2 SC-FDMA A &S 9v|3Far, SRS(Sounding Reference Signal)”7} AAE MHIyle] 79 HHIYA] x|
2 SC-FDMA A &% A&dnt. Fx 25+ PUCCHS Fd|oJfE AEe AME-HETH PUCCHE W%+ AHo ot
he HE A g},

¥ 12 LTEA PUCCH 3} UCIS] vfsF #AE e
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X1
PUCCH 70 A9 3 Alo] BB (Uplink Control Information, UCI)
¥9 1 SR(Scheduling Request) (B}¥z® 23)
¥9 1a 1-4lE HARQ ACK/NACK (SR &A}/ul&A)
9 1b 2-8]E HARQ ACK/NACK (SR &A/ul&A)
R 2 0Ql (20749 29 € ¥|E)
¥ 2 CQl @ 1- =& 2-H]E HARQ ACK/NACK (20M]E) (¥% CPet 33)
X9 2a 0Q1 2 1-H]E HARQ ACK/NACK (20+17}9) 29® HE)
xR 2b CQI 2 2-Y]E HARQ ACK/NACK (20+2712] 23€ HIE)

%= 5% PUCCH ¥™& PUCCH g9l =82 oz wisgsts o & vt

T 52 Zz3W, PUCCH £ wl=-o A (edge) ZH-E] A ZFal|A] o2& o 2 PUCCH E 2/2a/2b(CQI) (4, PUCCH

g m =0, 1), PUCCH 3 2/2a/2b(CQI) == PUCCH 3 1/1a/1b(SR/HARQ ACK/NACK)(ell, =A% 73-% PUCCH
4% m=2), 3 PUCCH ¥ 1/1a/1b(SR/HARQ ACK/NACK)(el, PUCCH 94 m = 3, 4, 5) <=CS% RBE ‘ol =13

)
Ho] A%k PUCCH 9 2/2a/2b(CQD)o] AHEE 5= 913 PUCCH RBO] 715 M= 4l yjo ] Bez=sjxE A
ad9"E el Al dsErt.

CQIE Hsl:= F7)(periodicity) % WX (frequency resolution): 7]X|=o] oJs] A|loJ¥Tt. A7+ =
oA F714 QI B A 9 wuFr1d QI Hal Wale] X H k. PUCCH 29 2% F7]4 QI ®aro] A}
10k, obRk, F714 QI BarelA], QI HdFo] o de AHExe ol PUSCHF 2=AE" o] Avkd, Ql=
9 % FHoll PUSCHE F3 ¥ ch. v]F714 QI Hiro]= PUSCHZF AMS-HTh. o] & fl&), 7=
H QI BaE AFEa dolE dES fd 2AEPEE AU(S, PUSCH ol 9Hlt =(embedded) 3}

T%Z Yeldith. PUCCH ¥ 2/2a/2bE QI Aol ALgHT). =¥
Woll A SC-FDMA #1 % #5% DM RS(Demodulation Reference Signal)
9 &3 oA SC-FDMA #3%F DM RS Aol AL-&FT).

T 62 PUCCH =W 2/2a/2b9] &3 #a
(normal) CP(Cyclic Prefix)Ql A%
Aol AFgETh. & (extended) CPA

>~
Rl

T 6% Fxad, JEZYY @¥ol 108 E QI AE7F #lo]E 1/2 FXHH (20, k) Reed-Muller ZE=E
&3l 20719] TG (coded) HIER A IYHAFMEAD)., 1 F, 39 HEE 23FES AH(EA
QPSK(Quadrature Phase Shift Keying) A%(constellation)o] WS ETH(QPSK WZ). 2~ =:EL PUSCH dlo]
o] Af-9F FASHA Heol-31 2= A|ULE o] &3ty Fdd 5 Utk 107019 QPSK Wz AlEo] AAFE A Z
Fo A 5709 QPSK WZE AE(dy~dpe] 31 SC-FDMA AES Ha A"y, 4z QPSK Hz
IFFT(Inverse Fast Fourier Transform) ©o]& o] Zo]-122] #H|o]X(base) RS AlFX=(r,0)E WZEst=d
ALgETh, Ay o= RS Al AT QPSK W AlE9] ghol mEl AIZF =l A Alo]EY HZE Ht(ditr,,
x=0~4,. QPSK ¥z HEF} FaX RS AT Ao]E8 AZEFHT(ay, x=1, 5). Alo]E8 X EQ] J|F7}
NQl Z%-, 59 QI PUCCH RB ol N7ie] whke] thsl & = Qth. DM RS A|lALE F3k5 EwQlelA] QI
Al 29} FAVSEA R, QI WE AEo] oef WxE X erh.

N

fo my o >

o>
g

CQIel 714 BRuE 9t v2hv|g/A9de 49 AlZ(el, RRC(Radio Resource Control)) Alzxgd# ol 2]a) uk-

AH (semi-static) ez T, & &, QI AFS 98] PUCCH A+ Q19 n%cmﬂ AT, QI

T PUCCH =kl Qldl~ "5’2‘3““9} F% QI PUCCH AellA F712ez ALk, PUCCH =g <l "ean=

PUCCH RBS} AtelE8 AXE(a.)E AAIHY.

T 72 PUCCH =™ la/1be] &% # 7+x& Yebdith. PUCCH 27 la/lbi= ACK/NACK %ol AREHTE »=

CPl 7% SC-FDMA #2/#3/#47F DM RS (Demodulation Reference Signal) <ol Alg®c}. &7 (P 74
53

SC-FDMA  #2/#3°] DM RS ZFol AgHY. wea], EFdA 47019 SC-FDMA A &o] ACK/NACK #
ARg-E T, WA, PUCCH =9 1a/1bS PUCCH 29 lolatar T3 s},

L 78 FxsHA, 1HEDO0)] 2 29 E[b(0)b(1)] ACK/NACK HXE= 747} BPSK R QPSK Wz #2lol] whet Wz



[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

SIHS31 10-2013-0109119

™, 3Fpe]l ACK/NACK Wz AlEo] A ETHd,). ACK/NACK A RoolA ZZ+e] HIE([b(i),i=0,1]+= 313 DL A%
=0 UF AR SRS UEhE, TAEE AKY 4§ A9 MEE 12 FolAI AR AKNAKY A
T HEE 008 FoyXth. ¥ 25 7|FE LIEolA PUCCH %% la % 1bE ¢J8] Aoy Wz HolES
ehuiey.

¥ 2

PUCCH X% | 5(0),...,b(My;—1) | d(0)

1 0 1

a 1 )

00 1

01 -j

N T, 7

11 -1

PUCCH X9l la/lbt &3 QI vIR7IAE 34 ZuQloA Alo]E8 HAXZE(a, )& T3 A 2o,

o Av (e, Walsh- Hadamard T+ DFT FZ)(woy,wi,ws,ws) = ©]-&3to] A7k Ewel &akS k. PUCCH E9
la/1b9] A%, F34 2L AF =Yl BEFoA 3= t5srt AFSERR B B2 thido] Fdg PUCCH RB
ol t53k 4 4 Q).

M2 O diZRE dE5EE RSE UCI9 5U3 WS o]&3ke tsateltt. PUCCH ACK/NACK RBE 9138+ SC-
FDMA A EoA A LEE Alo)ZFel HZE JFE A-EA(cell-specific) A9 Az AN2gd™ Iging

L™ o) oa) pE 4 AT, S < (1, 2, )% 47 AZE go] 12, 6 @ 49 A UEIT. Az
o % =9) 4 RS AR 5ol sl AR 4 ek

Q1 CDMell Al ACK/NACKel Al A2 4 & 4 =
T RS Al =R Q3 RS A9 thEs multiplexing capacity)e] UCI Al¥E-<] th53} &Fnt 27] of

oty
oo ¥
oﬂir

% 82 ACK/NACKS 918 PUCCH #Hde ZA7Ash= <& YebiAth LTE Al2=g¥lol A ACK/NACKS 918 PUCCH #hl-&
7F gl A wE] dgE o] YA ekar, EH4o] PUCCH AHLS A o] H49 dhEo] wj AlEnich YA AMS
S, FAX O R, TEro]l ACK/NACKS H&sldl AR8-3k= PUCCH AL 3l st&Fa dlolgle] gt A=
Y ARWZS Y= PDCCHOl whgdvt. zhzhe] &ldkd = MBr sz ¢dols PDCCHZE AEEHE AHAA d9ge B9
CCE(Control Channel Element)® FAE i, wido]A AL¥E PDCCHE sk} o] 4ke] (CEE FA T o
Aol A8 PDCCHE FAsHE (CES 5 54 CCE (o, 3 wA CCE)el th$%E PUCCH AHLS E3)
ACK/NACKS %3ttt

gd

FH3 FEAIE w59 (DownLink Component Carrier, DL CO)ellA Z+ Al4&L& (CEE e
3, AT ZIHE wE3b(UpLink Component Carrier, UL CC)ollA 7z} A}zbal& PUCCH AHYS Jeldtt.
2tz e 2= ACK/NACKS: 913+ PUCCH AFdol tf-&eltt. = 8olA 9k Fe] 4~6 W CCE= 4% PDCCH
£ F3 PDSCHAl thst AR7F AdEga Mg 49, @22 PDCCHE 748k 3 WAl CCEQl 49 CCEoll &
= 49 PUCCHE B3l PDSCHOl thdt ACK/NACKS #A43tty. &= 82 DL CColl Z ) N7H2l CCEZ} &A1E wiol UL
CCcell Hdl M7He] PUCCHZY &A= A& dAlgtt. N=NY % AAT Mgt Ngks th2A AASkaL CCE<k
PUCCHES] visgo] HAA st A% 7153ttt

TAH o2, LTE A28l A ACK/NACK #1&S 913 PUCCH Q1Hl == tha3t o] Asjxint.

o%

94 1

1 _ 1
Ve = e + N

n o= ACK/NACK/DTXS H4317] 918k PUCCH £9 19 4l ole)xas ehilar, N prs A9 A% 0 2 3 E
2~

Adibs A9 3he e, nes PDOCH Aol AHSE CCE 918l oA b3 2e @t vehio,
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[0069]

[0070]

[0071]

[0072]
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(1)
0 e EE PUCCH 29 1a/1b2 918+ Alo]2el 2

[

E, ZAxw AW 2 PRB(Physical Resource Block)7} &0
2 Awsgich, Aoz J)AFL PDOCH A4S 93 CCEe /M-S =d3 749
shoh, 2y, PDCCH &S 913k CCES] 7M7) 2 o3 A5, A wA CCE o€
= PUCCH ¢le) 2= A4 PUCCH Aol AFRHA £33}

ZIt}h. PUCCH X}"%%
PUCCH A4S Aok
2 CCE & E*‘*Oﬂ 3 =

o 2,

s
(o3

LTE AlZ2=¥lo] TDD WAoo ® T sl A5, @22 A2 T2 A9 AHEEHLES S F2lgk H59] PDSCHo
s shhe] thestdE ACK/NACK X35 Ay, fa|do=z ke PUCCH Ae A%(P UCCH selection) 4]

S o] &3le] E4=<] PDSCHOl thal shube] ofF3tE ACK/NACK 2135 A43th. PUCCH A d%-2 ACK/NACK A
e k] s ACK/NACK thadl W ommw 23 gh, PUCCH A8 A4 waoa g %#91 s A dlolE
2 28 A9 thEstE ACK/NACK A5 S dA538H7] 98] B9 J"% 4 =Y Ad LS AR A o
2, 9o B0 PPSCHE G418 %o ZHz+e] PDSCHE A A6} PDCCHE] E4 (CEE o] &3lo] 53 9]
PUCCH A& AfE 4= Ak, o] FF, H#3F 249 PUCCH A F o= PUCCH #A9& Aelst=riel Helsh
PUCCH #AFloll &5 Mz/P33d Wi =3

EA

b ol &3te] thsstE ACK/NACK 4AlS& dA5d 4+ AUt
o

¥ 38 LTE Al="ld] Aol PUCCH A

Zx 3
HARQ-ACK(0) , HARQ-ACK(1) , HARQ-ACK(2) , HARQ-ACK(3) Subframe
Vx| b(0),b(1)
ACK, ACK, ACK, ACK 0" poca 1 1,1
ACK, ACK, ACK, NACK/DTX 0" pucci 1 1,0
NACK/DTX , NACK/DTX , NACK,, DTX 0" pucce. 2 1,1
ACK, ACK, NACK/DTX, ACK 0V b, 1 1,0
NACK, DTX, DTX, DIX 0 ey 0 1,0
ACK, ACK, NACK/DTX, NACK/DTX n"puccn 1 1,0
ACK, NACK/DTX, ACK, ACK 0" pucon, 3 0,1
NACK/DTX, NACK/DTX, NACK/DTX, NACK P - 1,1
ACK, NACK/DTX, ACK, NACK/DTX 1 Vo2 0,1
ACK, NACK/DTX, NACK/DTX, ACK P, 0,1
ACK, NACK/DTX, NACK/DTX, NACK/DTX 1 Vpes 0 1,1
NACK/DTX, ACK, ACK, ACK 1 puco 3 0,1
NACK/DTX, NACK, DTX, DIX i — 0,0
NACK/DTX, ACK, ACK, NACK/DIX nPpcc 2 1,0
NACK/DTX, ACK, NACK/DTX, ACK 0 Ppn 5 1,0
NACK/DTX, ACK, NACK/DTX, NACK/DTX 1 by 1 0,1
NACK/DTX, NACK/DTX, ACK, ACK Vs | 0.1
NACK/DTX, NACK/DTX, ACK, NACK/DTX frii— 0,0
NACK/DTX, NACK/DTX, NACK/DTX, ACK AL 0,0
DTX, DTX, DTX, DIX N/A N/A
3 3914, HARQ-ACK(i)&  i-¥#  Hlolg (0

<i<3)¢9 HARQ ACK/NACK/DTX ZI= e},
DTX(Discontinuous Transmission): HARQ- ACK(l)Oﬂ EH%;}E dolg #3eo #HAFEo] AU wto] HARQ-
B3

ACK(Dl gt dolE fyle] A4S A%s 2a 492 Uik ¥ 5aAo) A HARG-ACKS ACK/NACK
s 29, Zzbe] dlolg §33 waEste] Aol 4709 PUCCH 42 (2, 0 weao ~ 1 e ol B6E 5 9
U UEEhE ACK/NACKS A6 PUCCH AF1o =3 e Aes sihe] PUCCH A9S Fa d59ch & 30 714

M
il nlpum o AAE ACK/NACKS &3kl AM8-%+= PUCCH A4S vreRdth. b(0)b(1)> A= PUCCH Ak
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
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T oaEZ ey Sk WA ow wzdth o oz, wite] 47]¢] HojE HUS HEH O
2 Bsa Ao gme Ve A48 PUICCH A9e B8 (1,1D)S 7|AFow Aedch PUCCH A7)

PSK 429 2ol 7F5 e AKNAK 7PES 2% vehllo] REstne gve) 49E A9 st NACKs} DIX
23

LTE-A Al2=8lol A, @< PDCCHE 913+ ACK/NACK &S 93, 52 PUCCH Aol ndd 4 Ao}, o & ,
FEFE AN tF JQEIUE o] &3 A tolWAlEl Yol HEH Ag, FU ACK/NACK 257t A= u}%
JEIVE fg A2 e PUCCH 2+ Mﬂﬂ ZAE = ojop g}, o] A4 LTE Alz=’l7} fAbskAl, A A PUCCH
S~ thg¥ = PDCCH Adeoll AR 3 WA CCE e zol uwhah 7—2 99 4 k. e, A WA PUCCH Q1
g2 o]9]9] th& PUCCH ﬂa‘@ﬂ st g9 W2 LTE Al2=Flof] &)

N

=)
S FEl ES4o Ad/stEEa g E5S Hol ¢ & /s A = = Nelo] W& (carrier
aggregation H+i= bandwidth aggregation) 7]&& A&st. ZF Fu¢ E5S FXWE 7)o (Component
TC =

= 9% 7Mglo] W (Carrier Aggregation, CA) B4l A|AEIS o A3}, LTE-A Al &8-S HUF He F3¢ g9
o
E=Any
T -
Fi4 BEZS 93 Ao Fu5 (E

Carrier, COE o]&3] AEH. FXUE o= 3
o, T4 Fu¢)E olFlE & Art.

oft

= T4 e

8
5
1S
0%
~
_O|L
ot
ol
iy
il
H

= Az ) JE 78]o](Component Carrier, (C)ES RolAd o We A/313FY
A d9ES AL = Ak, 449 (CE2 T35 F9olA A= A AY v-d-eT 5 v, 7} FEXIE
Mol qeIZe Sy oz Aafd 4 k. UL Ce 7H4=<} DL CCo 7H47F v v A slglo] Hi= 7F
53t o Eo], DL CC 270 UL CC 17091 A= 2018 geHEE 4o 7}538lth. DL CC/UL (C Ha+E=
A" 17 5o] ALY w-dHoz F4d ATk, 3 A28 HA gige] Nilje] (C2 FAHHE &

O;

4 5

T Oggde M(<N)RY CC& aAD = ). Alglo] Wi sk v
(cell-specific), @& 1% 5 (UE group-specific) & 9 EAH(UE-specific) Hr
moi B EE 4: otk @#, Aol ARE EA 02 EFHAT 544 HE2 449 5 ook o]fe B4 (C
£ Zgtolg] CC(Primary CC, PCO)(¥E A COE AAstaL, ywx] (CE A CC(Secondary CC, SCC)
2 AT 5 3

o

LTE-A& 4 X}%% #gst7] Al Alcel) o /S AHEETH 2L stFEa A3 FFHa 2
o7 23451“4, FFEA AAS 7 Q40E ofynt. weps, AL P A v, EE a1
FFEa Adow ﬁlé% T unk. AMEo] ®WIo] AAEE B, stFEA ZAAY Aol FI(E
CC)Q‘r BFE A AL Aol FI(HEE, UL C0) Akelo] B ](Mnkage)% A 2E AR o] X
CZEtolmE] FIg(EE PCC) AollA E2ehs S ZetolwE] Al(Primary Cell, PCell)® A A 3kar
Ade] Fa(Es SC0) oA s&sks A& Axile] Al(Secondary Cell, SCell)® A& = i}, PCell
2 wdo] %7] 994 A (initial connection establishment) A4S FPFsAY A4 A-2H HA4S S}
=] AFEFEITE. PCellS A=W AAolA AAlE A& AT F% 9dr}d. SCell> RRC ddo] HAo] o] F
7l o] Fo] 44 Zhsatar F7FAQl T ALE ATet=d AFEE ¢ Atk PCell# SCell AW Az w44
AT, weba], RRC_CONNECTED ZFejoll A9k 7HE]o] ®Wgto] HABE A kv Aol Ws Adeh] &=
o] A%, PCell=ZwF FAIE AW Alo] w 3 &x3lc). ¥hH | RRC_CONNECTED Arelol 9lar 7iElo] w$lo)
o] A, st ol de] A Aol EAlstar, A A Aell= PCelld WA SCello] xFHdTh. 7ig]
S Y8, MEYA= Z7] ¥k &4 (initial security activation) Igo] 7fAIE o]F, oA HH
| Z7]1o FAE = PCellol] F-718ke] st o] 9] SCellS Agle] WS Adss dHS g8 AT

ﬁd
W e
N

‘O/]‘J_.

=z
b

o ost
ol

= oo

I\
t
rir

)

z
i)
= &

¢

4 &2 A
yooZiEoZiﬂJU
*‘if’rﬂﬁ

n

T 102 &He] AEo)rt WEE A9 2AERES ATk 3789 DL CC7F WREAvkar 7 gt DL CC A
7} PDCCH CC2 A= Arkar 7hggich, DL CC A~CE AW CC, AW Ao, AW A Fo=z A" 5 9t}
CIF7} glzoolE ¥ 7%, Z+z+e] DL CCE LTE PDCCH F&F el wel CIF §lo] A4S PDSCHE ~AEH &
PDCCHYHS: A% 4 E} i, 9E-54 (BEve 9E-O5-53 EBe A-5A) A AS AdHel 93l
CIF7} olvlel& € 74 L CC A(PDCCH CC)E CIFE o]&3lo] DL CC A9 PDSCHE ~AZ¥ s PDCCHEWE of
Yezb o2 C9 PDSCHE 2AEH 3k PDCCHE A 4= gk, o] 4%, PDCCH CC& AAHA &2 DL (C
B/Col A= PDCCHZF A4 #] @:=th. whebA, DL CC A(PDCCH CC)+= DL CC A9F &9 PDCCH A= 2ol DL
CC B2} &= ¥ PDCCH A A 2¥oj2 & DL CC C&F ¥ E PDCCH A x| AHo]A~E BF ¥gajof 3},

%!
[}
pos
o)
<,
=
=

LTE-AE &9 DL CCE F3 A$5E 49 PDSCHo| wh3k H<=2o] ACK/NACK HAH/ANEE 54 UL CC(o, UL
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
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PCC T UL PCelDE T d=wehe A& adsta Avk. AW 98], o] oW DL CColx SU-
MIMO(Single User Multiple Input Multiple Qutput) RE=® FZFale] 27)9 B 5o (5 ZVﬁ"ii)e FAlsk
L ZFAEAE. o] S, w2 &g DL CColl thal ACK/ACK, ACK/NACK, NACK/ACK, NACK/NACKS] % 47)¢] vj=w)
G, 52 DIXZHA] Edste] FHol 5709 =W JEE A5 & glojok ot wrek, 9 DL CC7} ool BF

(B2 AEE2)2 Adstes A49 A9, 3 DL CColl i3l ACK, NACK, DTXQI Hdl 371 JeEl7t EAgct.
ghoF, NACKS DTXe} sdakAl Helshd, sl DL CColl thal ACK, NACK/DIXSl & 271¢] = Aej7t A3t
HAch, webd, gdo] H 5709 DL CCE ¥tz ZE CCollA SU-MIMO R== wzhstohdl HAd) 55709 A%
7beet e AEE 7hE S il o] xS 919 ACK/NACK Flo]2= Alel=E F 12 H]EZF Hrh. whof,
DIXE NACKi st Aggohd g=w e e 457 Ha o]E RAy] 913 ACK/NACK Flo] 2= Ale]

o] &, LTE-AolA = HElghglo] Aol 712 PUCCH =9 1a/1be} ACK/NACK ThE3H(Z, ACK/NACK A€))
WS o] -gake] Bgmo] ACK/NACK AE/AEE ALt Ao] =o)ua ok, o] wf, 7k o] ACK/NACK A%
S 98] B4 PUCCH AL S ghrsts whale A (implicit) W23} WA H (explicit) WAooz vpd 4 9l
SA14 WAL 7]E LIRS A ¢} 2] PDSCH %93} PDCCHOl ® =19 PUCCH A4S whtol A didsle=

1 #x). WAA e RRC Add 58 53 wdo]l Alg3 PUCCH A4S vgl &3
ohowpEbA, ACK/NACK AHE M 9Js] A4 A9e ALEaAY, HAIA 2AdS AEsIAY, SA14
BAE AL 23S AbgEE BaS 1E T 4 Ut

)

] 8}7]
1;]_tﬂ—_g]
U:U\] ]

®owme 7b ghwre] ACK/NACK A4S 919 PUCCH #bglo] the whube] PUCCH A7 FEabc
$38ll, PDSCH-2AE" PDCCHE 53 ARI(ACK/NACK resource index)®} #2 AHRE HFsto 3
ACK/NACK %S $18F PUCCH AHS WA E AL Altsitt. Tk, B iyl g A ddxe A4
PUCCH #Fde] Z3tol mat ARIE A §3te WAlg TAXHSZ Ay,

Heog, olshe] A2 thdo| 3l 2712] DL CC7F A7 (configure)®ar, @2 7z} DL CC2] PDSCHE &3 )
2702 MIMO F-3Zol(d, AL BE)2 Azl Ho= ]'146]—1:]— wE, E4o] ACK/NACKS ACK/NACK ¢ A€
WAlg o] g3t AEHETa g, o] & fdl, ©Ee A 49 FEof(FS HE EF) s Hu

LY
0 ru]o

J>4°

4¥]E ACK/NACK FHE A$T 5 d%=F 4719 PUCCH 7<}°J° A5 dvﬁ 74gg, w3k, g E5=0] DL CC
= X3 PDSCHE 2AEY3l= PDCCHE F-418FA 9 ACK/NACK A4S €13k PUCCH #F¢e =4 UL CC (4,
PCC)(el, DL PCCoF F=¥ UL COWNARE S vb=ta 7pdsint. st 7pgS dye] AWs F7] ﬂd A
o2, HB wgo] o2 AdE = AL ofyth, B g2 ko] oo 49 DL (CEZ FAEIL Z+ DL CCol
A qlelo] 429] MIMO H-3015 $24l8ke] olo] BQa3d 429] PUCCH AHYS Ab&ats A9 282 5 9t

W, oo AW Zzbe] DL CCE T3l Aol 2709 MINO F-Eol(el, HE EF)E PDSCHE T3 Falste 4

5 7Hdstes, 3 A9 PDCCHoﬂ oial 270 PUCCH #Fele] StE s 495 oAt 2 o= Z47e] DL (C

& 3 Al e F3oi(el, A BF)E PDSCHE T3 Falstar, ACK/NACK AlsE v <telv dE 719
3

(o, AE YolHAE)S 100}04 A$eeE A9dn 89 = . = 59, 2Tx AES g8, 3 79
PDCCHell thal 270¢] PUCCH #A-de] x=E <= v},

olste] Amol A, PCC PDCCHE PCC Aol Z=41% PDCCH, =& &%+ PDSCH7} PCC AollA $=21% PDCCHE
oJu) gt} fAF8HAl, SCC PDOCHE SCC Aol 42419 PDCCH, &8 th$¥ = PDSCH7F SCC ArolA 4=21E PDCCH

= ougt}, (Ce Ay ELE 3, PCCE PCell¥ ELEW, SCCE SCel 17 ELHT,
AAe] 1: 49 PDCCH EYUEH (CE E3 PDCCH/F A4E 1 EE PDOCHY diste BEA1E QS AMLstE &

(o]
e

[t

118 2 AAolo] e AKNACK 853 913 PUCCH AHelel & WS ol A@ch, 3 ol wE POOCHe of
lo] BAA QS ALEE HeE o A3,

o

bt

118 Fzxshd, gde 259 DL (CE 58 PDSCH-2A1Z3 PDCCHE $=418 4= ). = PCC 2 SCC A
oA Ztz+ spute] PDCCHZY A== A5 oAgt). ol%, oahe Zbzho] PDCCHel| o83k PDSCH A& &
Agth MIMO =1 A9, Z4zre] PDSCHE B3l #Hdl 2719 37t d4d 4 drt. 5
Ao 4712 FF oo kel ACK/NACKS A48 4= Q== 7} PDCCHol # =19 2701¢] PUCCH AF¥S g s
Utk o] %, TS ACK/NACK Ad A8 w2S o] &3] EH49] ACK/NACKS =gt & e 5549
PUCCH #H] & 312 o] &3] H4=29] ACK/NACKO] th-33te HIE S AF3do),

r
2
o
o on
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]
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PDCCHel 3% 2709] PUCCH A& ol& 5°] 3id PDCCHE T4d3t= A WAl CCE(S, CCE 192 = nee) & &
=1 PUCCH =1} 3 WA CCEoll 133 CCE(S, CCE Q1 = neet1) 9k B8 PUCCH AL == lnt. o] o

g UL CCell S+ 7He] DL CCell thgh ACK/NACK #<&-8& PUCCH AHES DL CCEE wme FHIA 51 33k
739-el &= PCC PDCCHel = =¥ PUCCH A& SCC PDCCHOll =¥ PUCCH A&l & & AT}

upeba, 2 o= A2 o2 PDCCH EYHE CCE &3l $4l¥ & PDCCHOl Fa% 5414 PUCCH A1 ACK/NACK
Fo| Ag3sle -, PDCCHES Ea] ¢v F+= ARI XS 5d &) PDCCHOl =¥ PUCCH A4S WHAsE
218 Aorgtl. o F So], ARI HEE E35) sl PDCCHol @3 PUCCH Aol tiste] B4 o ZAutE x4
¢ 9tk &, ARI AHE PUCCH A4S WHA3HA &= 2359, PUCCH AHYE 3y £ B4 oz
AR a=, = %2 333 & v, ARI AKX E SCC PDCCHOlRF %35 o] &= PDCCHYl HaH
& 4 k. 52 ARI A H<= PCC PDCCHOlRE 3£g=]of 3 PDCCHel & =%l PUCCH =}

e gt WA 5= vy, & ART A X = PCC PDCCH 2 SCC PDCCH =5ofl ¥3kd 5= it}

sz o o

¥7
=

B2=0] PDCCH7F ARI AR S x&3l= 4%, ZF PDCCH ¢te] ARI A E+E= 39 PDCCHOl =¥ PUCCH AL Eo|
T H8=E ¢ Q. odF 9, SCC PDCCH7F $A1% = SCC7F 5791 79-, ZF SCC PDCCH <Fe] ARI
3 PDCCHOll ®AE PUCCH AL E tisiAnt A82 4 9ltl. &, SCC PDCCHE 2] ARl AR &= 2+ &

A~
44d + v

=

ol AbgE o rh. o A, WAE PUCCH QE s
Aol AXE, WAE A AW W/EE WAE PRBZF Pold & Utk EE, ARI(], @A g Abe]2
B sl

dolw shie 2% WAsH AHeR & gtk

Aake & YEbdth. 2 s o] F9] Al &

=
=2
to
[kl
2
=
rlr
3,
=
=)
e}
=
o,
i)
>
g 0
rE
oM,
o

7814 2

PCC PDCCH

1
nPpes1 = nece.pec + NPpoocn

— 1
0%z = ncepec + 1+ NPpucn

SCC_PDCCH

n(l) 3=ngeEse t at N(l)

n(l)PllCCllA =negsctatlt N(l)p]x;cﬁ

o] 714, n(l)PUCCH.x (X=1,2,3,4)= PUCCH A9 A 2E YePATE. negpee= PCC PDCCHE F+AJ3M= #H4A CCE 914

222 eI, ngg sl SCC PDOCHE 748 2 CCE 922 Jeblith, N e 39715 (e], RRO) 023
(=5

B Agws 0ddy S Ui, o ARI) 2 0 =A 72hS UEhdd
| A1a whe 2] PUCCH 91812 #3(n means) T PUCCH Q1812 #4(n' me )2 93 QTS ZgPHoz Fol
4 % 9o},

AXe 20 Bl POOCH ZUEE CCol thated S DL 0ol BAIF 8L, iz DL ool daAE FA
A9& e A5

£ 125 2 ANdel BE AK/NACK A4S 919 PUCCH Afe] TR MES aART ool 54 DL c(el,
PCOYE &3l HE== PDCCHOl didiAxl= HA1%A PUCCH A& AR83tx W™ =] DL CC(E)E #H == PDCCHO
el WAR PUCCH A9 ek A58 A g

T 128 #Fx3AH, 9 H59] DL (CE 3| PDSCH-2=AET .

oA 77 shbel POCCHZE FAEE A% alAeth olF, ke zizhel POOCHI olg-ahi
AR, N0 2EQ) A9, Azkel PISCHE B Aul 27lel ¥solsk AE 4 Avh B oelel A%, p

r

o



[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

SIHS31 10-2013-0109119

PDCCH7} 2=AlE " 8= PDSCHE B3l e 2719 H5o(F2 A5 53F)d diste] sld PDCCH HAH 270
©] PUCCH A+0S& ACK/NACK H&g o7 3 wkS 5= gt} W& SCC PDCCH7F 2A1E Y8l PDSCHE A45 =

2
Mo Fool(Ze A% Bl dsteds 2719 ¥AA PUCCH AHS ACK/NACK H&&o= Ulﬂ g e T
9

ATE. o] %, TS ACK/NACK ANd A8 w2)& o] gste] H49 ACK/NACKS F| =9 ghc), e B

PUCCH =} = slubE o] &3lo] H4=o] ACK/NACKe] W3-8t HIE kS dAE3it).

A, AJxEloA FeF PUCCH e E3S %0171 9Jste] FUg WAIA PUCCH QS B4o] thke A &
sk 5= 9ltl. o] A9, whkzke] PUCCH #HY =< wlalr] Y&, PDCCHY| ¥£3H¢ ARI AR 2 o] &ale] WA
PUCCH #F1& WA/AAE 4 k. ARI 241—; PCC PDCCH % /E+ SCC PDCCHOl ¥3Hd 4= glvk. ulga A
ART AX+= FEAA PUCCH #AHdS A3k dlol ARE¥=] &= PDCCH(ell, SCCE &3 H&¥ PDCCH)O =34
S =

ARl AR= dF &
H= PUCCH 192~

-
AxE, wgd A
=
=

PRB & #ojx 3} 47 wAsk=r AHE = 3
E 4= B do] 2 HAE PUCCH AH9ES A3ttt FollA A9 A5 RRC(Radio Resource Control) A<
zehstt), ol o] %] AAldoA] HAIA PUCCH AHdS WA sHE A9 fA8HA 49 4 Q).

£ 4
ARI (2 bits) PUCCH Q¥ #1 PUCCH Q¥ #2

00 The 1-1st PUCCH resource value | The 1-2st PUCCH resource value
configured by the higher layers|configured by the higher layers
01 The 1-1st PUCCH resource value|The 1-2st PUCCH resource value

t+ a1 + az1
10 The 1-1st PUCCH resource value |The 1-2st PUCCH resource value

+ a1z + az2
1 The 1-1st PUCCH resource value|The 1-2st PUCCH resource value

+ a3 + az3

Q11 ~ Qo ARD gloll W& 22 AS el

r(

E9H, ARI AEE MR e BAA PUCCH A AES AT & gtk A4 A9l AE: PDCCH ah & &
FEE o] A AE @t dE 5o, WA A9 AEE PUCCH AH S 3

5 i ool whE WAH PUCCH AL dA T B el olFe] AN elol A WAH PUCCH AL A4 ke

3
Aol E A Hgd = Ak
#Z5
ART (2 bits) PUCCH <19l #1 PUCCH Q19] #2
00 The 1-1st PUCCH resource value | The 1-2st PUCCH resource value
configured by the higher layersjconfigured by the higher layers
01 The 2-1nd PUCCH resource value | The 2-2nd PUCCH resource value
configured by the higher layers|configured by the higher layers|
10 The 3-1rd PUCCH resource value | The 3-2rd PUCCH resource value
configured by the higher layersjconfigured by the higher layers
1 The 4-1th PUCCH resource value | The 4-2th PUCCH resource value
configured by the higher layersjconfigured by the higher layers|

2] SCC PDCCH7F #&¥]aL ofo] el WA 2 PUCCH At Eo°] ARE=E 79, Z2he] SCC PDCCHES ARI BH.=
S . o] o, Ztzke] SCC PDCCHel =3 ARI A E(ef], PUCCH A 234 3t #-2 PUCCH =+ Al
Atk L7, Z4zke] SCC PDCCHOl 38 ARI Are= A= 5649 5 o
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AR ot ARD Ao SAH AR 1), 5 B R (A 00 WB/AgeE PHe 45
k. ek, ol dlARAl, ARI Aui BAE A9 Ex g A9e deason A4/Mse g
oo E Eol, AR AR AY POl F2E FAH A4S AFUAAAA D, BA ANE A8
WA o RE delE 4 AT 2). F&, ARI A PIOCHO] HAE F e HAA AL 27t el
A PUCCH A9 AHEEA, WAH A0S AFEA of¥E FelE + Utk T, AR JRE PICHZHH
FEF B4 A9 2 B4 Agdo] diste] exow EAHE st Be B Ad AE(E)H s
HAH A AE F e AT S Avh. &, ARI ARE PCHEZRE FE8 544 49 2L 259 o
A AR ASEE BAH A *ﬂE 9 ol g gxden AgA AR § AE 49T £ Ao,
S, ARI ARE PCCHERE F58 HAH 49 % BAH 490 gele] ooz FdH: sht 5 2
Sl A AECE)F Beel ww AR AE(EE A AL A D ool g exdez AHHE A4
£) F shte A48 + Aok

A 31 Bl POOCH B CCol TS} 5 DL 0ol s HAH AU IANH Ade] 2GE, oA DL
CColl thalirde BAF LS AMEE = FS

= 132 & AAjdol] wE ACK/NACK ﬂ%\‘g 1%k PUCCH #}-¢1 9] ?‘“'6L WS diagth. B ods 54 DL C(d&
o4 PCOE F3l dEs= 2719 il &F= PDCCHOl whefi A shite] S=A]% PUCCH #
A &3 war, ymA PUCCH AHIES HAA W ow 3 é% g dAg.

T 138 Fxshd, 9o ELo] DL (CE E3) PDSCH-2A15% PDCCHE 418 4+ 9vh. =we pCC 2 SCC A4+
oAl 747t skt PDCCHZE F4ls]= A9-5 dAajgt). o] %, vk Zhzbe] PDCCHl tl-&-3H= PDSCH 4155 4
Agkeh. MIMO R=R1 49-, ZH7he] PDSCHE F3l Hdl 2709 Fsoj7t dsd & Avk. & o9 45, PCC
PDCCH7} A& s PDSCHE A% 27he] Fsojo] whsle] s PDCCHOl HAH 1708 PUCCH A4S
ACK/NACK HEgo2 st wkg 4= g}, whd | ueix] 3709 PUCCH g2 A Waoz vg a9 wg 4
ATH. o] F, o ACK/NACK Ad Me o2& o]gate] H49 ACK/NACKS Fuwjgith, =, o H49]
PUCCH A F 3HUE o] &3te] H4=9] ACK/NACKOl w53l HIE &S 43,

L
rir

H, Al2=wloA Ha sk PUCCH #-¢9] Zﬁé o]7] ¢J3le] FLUI PAIH PUCCH AHPLS EH4=2] doA &
e vk, o] A5, @7 PUCCH A F=5 H3t7] 918, PDCCHel X3l ARI AHEE o] &3to] HA A
PUCCH A}91< @/z}z@ T Uk, ARI Xgit PCC PDCCH 2 /%= SCC PDCCHol E3HE <= dut. vtz sHA,
ARI X FA]2A PUCCH A& A783ke= dlol AREE A 28+ PDCCH(, SCCE &3 dE¥ PDCCH)Ol =32

+ 9
ARI ARE o So WA PUCCH AL WAsEH A8sE oxy ke TdF 5 ATHE 4 F2). of

2
749-, ARl HH = PUCCH dE wWAst=d AFSE 4 vk, 1 23, W4% PUCCH Q19 ~2FE WA
olF8 HAZE, ®iAHE Aw AW L/EE= WHE PRB7 Ao 3 2
H 2 PRB F Aok shtE Ay wAst=Y A= 4 k. ESH, ARI A
AEE AASE 4 UH(E 5 %}Z) gA 4 2 A EE PDCCH 8ht 2 &y
b ¢dE B, WA A AE= PUCCH A S 233},

ARTell 93] W7 == PUCCH #H¢2 AA WAA PUCCH 2k & 47U & Utk & 59, = 139] 3719 B4
A PUCCH A & shvbs 2 PCC oz ~AEF 5= PDSCHel digh ACK/NACK A x.o] fgelvt ALSE = 3l
o}, o] A%, A7) dbe PUCCH Aol SCC PDCCHS] ARI A RE A &3k# &S 4 vl olZ <8, SCC
PDCCHE ©Hdo] F3 & 74 PCCE AF== PDSCHO thEh ACK/NACK &%l &77F A7 & 9& 5 9l

E.4=0] SCC PDCCH7F A%war o]o tha] A4 PUCCH AHLE0°] AFEE 7%, ZH2he] SCC PDCCHES ARl ARE
23E = gk, o] o, zZtzhe] SCC PDCCHel X&E ARI AX(ef], PUCCH AY A 3t &2 PUCCH =+ Al
E)e 293 4 9ty ®d, z4zbe] SCC PDCCHe| #3HE ARI AR E A& =839 4+ r}

FE3 ol ARI AR 5AA AR (AN 1), 52 gA4 R (DA 3)vhe WA/ A= S 493t
Aok, a2y, ol dAIRA, ARI ARE FAY AY i WA AYS Aedor g/ agssd AHedE
Ttk dE B0, ARI ARE slF PDCCHOl B FA14 AYE ARSSEA (A 1), HAIA AYAs AL
kel Z

37 AR5 delE & Avh(AAle 3). wrh nigbAsAl, ART A Es= PDCCHOl 39 F 7o HA14 2 2zt
Ztol distel Sl PUCCH A& AMSRA, BAH AdS AHERA og deiE 4 Aok no v,
ART AR PDCCHRHE frigl HA4 A9 2 544 o] tste] exgon gdss st 5 %50
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A AE(E)T stue gA4 Al AE F shuE AAT = vk, F2, ARl AHE+ PDCCHERE =¥
A 2 E Bgo YaE 2 AE(SS HAH A AE 3 oo AAHE AYE)
s A 4 A, 5&, ARI JE= PDCCHENE el SA1A A 3 5414 2] tfshe] Q24
2 XAFE s £ B9 A9 AEE)I B9 YAH 2 HAH 2 AE " olo] 1
oxZHor AAHE AYE) T IJUES AL F o).

AA ] 4: s}l PDCCH ZUEH (CE S8 559 PDCCHZF A5 2+ PDCCHO| thate] SA1E A3t HAH
A 23S AHEStE A

T 14E B AA ] w2 ACK/NACK A58 $13F PUCCH AH o] &9 WHHS oA 3tk B o= &b PDCCH 2
UE™ CC(dl, PCOE Za AEHE 2719 H35o] MIN0 H5S 2AEHs= 2+ PDCCHOl tisliA shte] &Al4
PUCCH AF1& b3 wkar PDCCHZ &Fub® F7F2 WAlZ PUCCH AHYS v g ks A$-2 oA,

e,
9,
)
o [

¢ o ofy Ao

rlo
X
m
i
o u

¢

T 142 Fxshd, G dhto PDCCH BUHH (2 B3 259 PDSCH-2A1%% PDOCHE 218 4 <)t}
EHe POCE Ea —“‘%#4 DCCH7} A== A5 dAlgt), o) F, v Z47ke] PDCCHe of-&-3H= PDSCH 4
FE FA%T MIN0 RE=ol A9, 74744 PDSCHE &3l Hdl 2719 FEo7F AEE 5 Adrk. & o9 A5,
Z} PDCCHel B =¥ 1709 PUCCH A& ACK/NACK d$-go= &g war, 2709 PUCCH A AIE whajoz
ng g %% F Aok, o]F, e ACK/NACK AHg Ae) w2 o] g3l &9 ACK/NACK*~ g =W ght},
=, @2 H49] PUCCH A9 5 3lUE o] &ahe] Ea=o] ACK/NACK g3t HE s ddert.

g, Al=glell A dedk PUCCH Ao T8 =ol7] fldte]l T4 HAA PUCCH A+ Hae] ddaA &
gk 4 k. o] A, s

k7ol PUCCH AHY 255 18H7] 93, PDCCHY Z &% ARI ARE o] &3to] A A
PUCCH A& WA/AAE 4= vt ARI AHE= PCC PDCCH Z/%EE SCC PDCCHOl ¥3HE 4= vk, ulgAsHA,
ARI AX+= FEAA PUCCH S A3k dlol AR8¥=] &= PDCCH(ell, SCCE &3l H&¥ PDCCH)O >=3H=
T At}

ARI ARE oS
H 3 PUCCH ¢ld)
29 AZE, W

-

=°] WAA PUCCH A& WiAdeho AFESH = 224 gk 23 5 ik o] 44, ARL 4
= % shedl A8 = SITHEE 4 3Hx). 7 A, WAE PUCCH =25 WA E Aol
HoAa Av B/EE WAE PRB7E dojd 4 vk, ER, ARL Abe]EE HEE, A Aw
2 PRB F Hol= sfubE A wAsked AR = vk ERE, ARD AHE A2 ohE HAlA PUCCH AH Al
EZ AAT § JhE 5 F2). BAH A AEE PICCH s 3 23 E B59 wWAA 29E ojngi,
dE So], WA A AMEE PUCCH A #S 33,

_L\.,)~

A=

ARTOl )& W7 &&= PUCCH S A A WAIZ PUCCH A 5 AR = k. o & So], & 149 2709 #A|
2 PUCCH AHY F 3lus =2 PCC oz ~ASH == PDSCHOl thdk ACK/NACK A x.ol wgogk AFEE 4= gl
th o] A, A7) she] PUCCH AFelli= SCC PDCCHO] ARI AHRE A&31#] &S 4 Uk, o= s, SCC
PDCCHE wr@o] =3xS 749 PCCE %% PDSCHO thdk ACK/NACK S%ol ¢F7F A7e ﬁ; 93 4 9t}
E29] SCC PDCCH7F A= a1 ofol] thal] A4 PUCCH A E°] AH8E A9-, Z17he] SCC PDCCHE-> ARI AR E
238 4 vk, o] w, Z+ze] SCC PDCCHoll E3He ARI B E.(o, PUCCH A+ A gk S PUCCH A< Al
E)e 598 4 9lvh. =3, Zbzhe] SCC PDCCHOl #3e ARI BEE A= =gAY 4 ot

Lo

&, 7F PDCCH = &35 7 WA PUCCH Ahloll thste] =14 Akela} A4 Ak9l& ARD JRE o] 83t
A8 oz ARt A% 7hsstt. dE 5o, ARI AR s PDCCHOl e A4 A& AR (A
o 1), BAH Ade AHEEA RS dEE & A (EAd 4). B, ARD JEE PDCCHEZFH F=8 54
A A g EAE A diste] exAlow W St 2 B AA(E)H dhte] WAA Ad F et
UE A4e 5 gtk F, ARl AWE PDCCHERE Fed 544 A9 2 250 yald 49 (F g4
2l 8ol Higk exAoR AAHE AdE) T htE AT 5 A £, ARI JR= PDCCHERE
=g 5AA A 8l 5A1A Al thste] eEAo R fAEE St o] AL(E) I Hae] HAA

st &
A (E WAH AL D olo] Y@ exAMow ARHE AYS) F dUE AAT F 9

AA ) 5: 3}e] PDCCH EUEEY (CE E3) 49 PDICH/F A$E 1 2ZE PDCCHY disty EAH XS A4
3= B¢

%= 15 B AAdo] wE ACK/NACK A$S $3F PUCCH Aol &3 WS dAjgitd, B oE 2E PDCCHOl of
EAA LS AHEEE A5 dAg.

(
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5% ﬂ&fs}‘ﬁd, g2 3o PDCCH EYEIH CE S8l H99 PDSCH-2=AE® PDCCHE 44l

= 9] PDCCHZE Al = A5 dAlgtt. o], wire Z4zbo] PDCCHOY of-&
=3 ?ﬁéu}. MIMO R =Rl A5, Zt7+e] PDSCHE Sl Aol 2709 F-soi7t dAEd & vk, 2 4] A5,
3= 2709 %ﬂ—iﬂ o thale] ACK/NACKS HE3 4= %= 7z} PDCCHOl #H A% 2709 PUCCH A+
S g s Qdrh. o]F, WHE ACK/NACK Ay A8 waS o] g3le] Ho] ACK/NACKS I|=wgic), =,
HES B4o] PUCCH A 5 3hubE o] &3he] H=2] ACK/NACKOl df-g-3l+= HE s dFert.

3lite] PDCCHOl g8 E 2709 3ol 98], 39 PDCCHE FAskE 2709 CCE(el, 3 WA CCE, ¥ WA
CCE)el Ba® ¥ 709 PUCCH =Lo] ddd < Urt. oE Eo], PDCCHl A 270¢] PUCCH AHL-e &%
PDCCHE FAd3h= 3 ®A CCE(S, CCE 192 = ne)et HA ¥ PUCCH A3 A A CCEel A3k CCE(F,
CCE 919~ = negtl)et HA9" PUCCH A99Y 4= v}, o] uf, PDCCHZ} 3lube] CCEvre= FA =W, 93
PUCCH #Flo] ©}& w2o] AL&3}= PUCCH A3 53 4= g},
wheba], ez dhuke] PDCCH bl diske] #4=9] PUCCH Al @ aske] &3 4% PDOCHE 3 <o +
= ARI ARE T3 dld PDCCHl =¥ PUCCH AHY BF &2 1 F AF(d, F WA CCEol ¥ =¥ PUCCH =t
S MR E S Akt o E S0, ARl RS E3) 33 PDCCHOl ®A ¥ PUCCH AHY % F& 1
Z (o, 7 HA CCEol HAF PUCCH Aol tiste] 54 S XANE xpdS WA 4 vk, &, ARI A
S wAs A ¥E 499, PUCCH AH9S 3l 38 Bz osa %k% 6}0& A= A
4= ¥ghst 4= Qlud. =& SCC PDCCHell Ha¥ 5 B¢l PUCCH #HY 5 shupeks 5
Elass

ARI A X PCC PDCCHollwF 35 o] & PDCCHel =% PUCCH AUk WAE 4 9uf. & ARI ARE SCC
PDCCHOllRF E3t= o] &l PDCCHOl =¥ PUCCH #Fdvh wiAed 4= 9ltd. SCC PDCCHZF EH4<1 A§-, 7+ SCC
PDCCH <te] ARI AH+= 3|9 PDCCHOl ®E=¥ PUCCH A& disiAnt 484 4 ). =, SCC PDCCHES] ARI
ARE 747 =gz ow A" = Q).

ARI(ell, A1 gh)<= PDCCHOll =% PUCCH ¢1¥l~&5 W73t A}% v 1 A PUCCH <14
22 5E WAE Ape]2E ﬁEE, AR Aal AW g/EE W " PRBZF dojd 5 3l Ef& ARI(e], <
ZA R Aol 28 FXE, Hu A 9 PRB T Aol s é‘é Hgsked AHeE ? ATH.

e el®, 7k PDCCH "2 &9¥= FE/d% PUCCH AReloll wiske] SA14 Apela) A4 Ahels ART AHS

o] g3l MelHog Aget= AL 7 . la 501 ART A X= PDOCHERE Fi¥ HAIA 29 3 54
< x}"Joﬂ dste] exAo R FHEE v F2 5579 A (5)7 st WAA A F svE AT &
ATH =2, ARI AR= PDOCHERE Fid A4 24 4 E*A BAIA A (5 UM@ A 8 olef o
3 exHoR AAEE AYE) F s AT Atk 52, ARl FHE PDCCHER-E FE® A4 =24
2 EAIA Ao tigte] exAloR R = M e %#94 AQ(E) T B0 WAA AU(ZS PAH
A 2 oolo] digk exAleg AAHE AYE) T s AAY 5 9
Al 6: B9 PDCCH =UEE CColl thdte] PDCCHE A43laL Z+ PDCCHOl thdte] HA1F 13 HAH 2
ZFE A3 AT
% 16 2 AAeje] whE ACK/NACK A& Hfz PUCCH #t19] &g WS oAlgtt}. 7+ DL (CE Faf 2
= 2/]e HEo] MIMO HES ~AZEHsk= ZF PDCCHOl thal] akihe] %A1 PUCCH ALS 8ty 0
o] 7}53 DL (C3 & ¥ F7F= WAIE PUCCH AH9S vy a9 dhs 392 oA,

H 2=

=~
off
ol
o
o

_4

it

ol

Omz

oft

T 165 Fxshd, @2 549 DL (CE B3 PDSCH-2=A1E% PDCCHE 418 4= Q). PCC ¥ SCC 4
oA 2+t B‘MA PDCCH7} FAlE= ASE oAAIg. o F, %%% Z+7}+ 2] PDCCHell 1'41%3}% PDSCH A5 & &
ATk, MIMO =91 A5, ZH7+¢] PDSCHE &3 Ho 2708 F-soi7F dsd 4 Avk. & o9 4§, ACK/NACK
A4S s Z- PDCCHol HAE 1719] PUCCH ¢S &9 Wi, Uz PUCCH ALS HAA W2o= ng] 3t
g Uk 5 oglt}. o3 whro ACK/NACK Y AHel wb2lS o] galo] H=o] ACK/NACKS ¥=wigit, = v
2 59 PUCCH A+ & 3vHE o] &-3fo] 5] ACK/NACKY th-&-3h= HIE s Hd&eict.

g, Alz=golA Zag PUCCH Aol 38 Fol7] 98t 593 HWAA PUCCH AHHs 549 dolA &
e 4 Q. 1 75‘% Szke] PUCCH A9 55 33817 94&fl, PDCCHOl ¥3Hd ARI AWZ o]&ato] HA|Z
PUCCH #M1& /AAE 4 gtk ARI AKX & PCC PDCCH /%= SCC PDCCHOl X3hE 4= lth. nishz sHAl,
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ARI AHE EAZ PUCCH AFES A A= o A&
T At}

ARl AHE dF S WAIY PUCCH A& WAst=d ALgEE 9ZA 218 88 4= dtt. o] 49, ARI A
X PUCCH ¢1¢ A el

A,
N
b1

= PDCCH(ell, SCCE &3l #&¥ PDCCH)l 3

[T

¥ PRB7} folA 4= Qlth. E3, ARI Ao

]
9 PRB T Aok s HF WA= AFEE 4tk Em3, ARl ARE AR U
o

il

= A A A
EEZ (A ¢ ArH(E 5 #F=x). WAZ 2AY MEE PDCCH sty @ ddEE B0 WAz 248 onsit),
dE 59, WAA A9 HEXE PUCCH AHd S ¥3+3lit).

ARIOl 93l W7 == PUCCH #AF992 AA WA PUCCH AH) 5 48D 5= ok, 4 E9of, & 169 2789 94
# PUCCH A9 % dlubs 52 PCC Ao® ~AE% 5= PDSCHOl thdk ACK/NACK A ¥ Wisgelwt Abgd 5= gl
th o] A9, A7) she] PUCCH AFdelli= SCC PDCCHO] ARI AHRE A&31#] &S 4= Uk, o= s, SCC
PDCCHE ©HEo] 3 & 49 PCCRE 7%= PDSCHOl thdk ACK/NACK §-Holl 277 A7« 3s I 5 ot

E49] SCC PDCCH7F &x]ar ofell thaf g A14 PUCCH A Eo] AH&d 745, 779 SCC PDCCHE AR B HE
g 4 ek o] W, 747kl SCC PDCCHel *E3Hel ARI AH.(o], PUCCH A ©ZAl gk 52 PUCCH A Al
E g 5

)= 2948 4 gtk mak, z}zhe] SCC PDOCHO] X3t ARl ARE A2 =gAY 4 9o},
S PDCCHE %3] A4¥E ARIE 3|9 PDCCHYl H3¥ FA]4 PUCCH A4S WA 4= gt &, T3t UL
CColl thsle]l M= o2 DL CCE HE%+E PDCCHYl FAEE HA13 PUCCH AH9S Wz SRk IE 5ol &%
Al PUCCH AHY Apolol] ZEo] 9l & 9omz ARIE B3] 255 98 4 9r}. o] uf, ARI HREE PCC ©]

9]¢ DL (CE 4%+ PDCCHolwF Z3td 4= glt}.

22, 7 PDCCH 2 9= 7 WA PUCCH kel tiste] EAA AL} PA4 A& ARl RE o] &3}
Aeldo g Algshs AR 7Fsslth. dE 5o, ARI ARE 19 PDCCHol HaE 54173 A& AREEH| (A4
o 1), A 2AdE AALEA AR5 dEE F JtH(EAY 6). E3, ARl X PDCCHEHE FE¥ 54
2 A 9@ EAA Aol tisle exZ Ao w RdHE s £ B4 AA(E)H st HAH A T st
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2 5 gt &, NAEE ZFEE B4 YEYA == (network nodes)®E o] FolXE U EY I A ez
o] EAS 9d FYPHE U3 FHEL J|AT TE VAT o9 fgE YEYD =5 g8 F3hE &
N2 AYsiey. 71X 72 34T (fixed station), Node B, eNode B(eNB), A2 ¥EQJE(access point) 52
gofo o) fAE & Yk, =3, @S UE(User Equipment), MS(Mobile Station), MSS(Mobile Subscriber
Station) ¢ &ol= tAE = v},

2 oabgo)] wE AAdE tgdl S oS S, st=go], Yol (firmvare), AT Ed ke I35 4
& T oa FEE F dvk. st=dolol o T Ag, 2 I d AAdE s EE 1L o]
ASICs(application specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal
processing devices), PLDs(programmable logic devices), FPGAs(field programmable gate arrays),
Z2AA, ZEEY, vlo]ag FEEY, vlo|AdZ Z2AA Fo o8 FdE $ Q).
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