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(57) Abstract: The present invention provides methods for
transmitting channel status information (CSI) in a wireless ac-
cess system that supports a multi-connection mode in which a
terminal is connected to two or more small cells, and devices
for supporting the same. A method by which a terminal re-
ports CSI in a wireless access system that supports a mul-
ti-connection mode, according to one embodiment of the
present invention, comprises the steps of: receiving a first
physical downlink control channel (PDCCH) signal including
first resource allocation information from a first small cell
which is in a multi-connection mode state; receiving a second
PDCCH signal including second resource allocation informa-
tion from a second small cell which is in a multi-connection
mode state; and reporting the CSI on the basis of the first re-
source allocation information and the second resource alloca-
tion information. At this point, the terminal maintains a plur-
ality of connections with two or more small cells including
the first small cell and the second small cell in a multi-con-
nection mode, and the first small cell and the second small
cell are arranged at different physical positions and can be
connected to each other through an abnormal backhaul link.
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(1] 2 2He 54 FE A" #3F Ao=r, 53] dido] ¥ oYY ~E
AET AZF A= FAHNA A d e A 2 (CSI: Channel Status Information)E %
23bE WY 2 o)E AYdte FA O T Fojth
(2178 71=]
2] T4 HE Aol Aoy HiolE T3 22 oUd ER/Y A Ay
2E AFstz] A FHASA dAEZ Y. @9FeE FA HE A"

4 & A+ 5 HS(multiple access) Al2H ol T A& Al2HY] &EZE
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EAZRE AJEIAHEE X A9 A5 AZEE E°], RRC (Radio
Resource Control) == MAC (Medium Access Control) A 3)E 418l ©A|9 A 1
2~Edo] gig Al 1 CSI AR HE E tF G2 E= ] A 2 284 g
A2CSI AR HIEE AASIE DA} A1 CSI AR HE Z A 2CSIAE HEE
B gL Al GPUCCH) £ 3 & 7|Wo R st ¢Sl 2 743t 2
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st MEY=9 Y %T(terminal node)EA 2l oujrt gt B FA oA

NAZ oa) FA=E Aoz AWy =4 2L 2L wPAE 7ATY

ojFojxlE UEY A ol aHe FAELE A FAH= OUdd A
ZNA = e 1A= ol9le tE HEYI =80 g3 FaE 5 Anh olw,
‘71 A =& 1A (fixed station), Node B, eNode B(eNB), 21 d 7] A =(ABS: Advanced
Base Station) B=X= 9 Al E Q] E(access point) 52 £ojo] o3 diAlE 4 o}

571 X3, B g Ao Eor Dd(Terminal)e AFEAF 7]7)(UE: User
Equipment), ©]%=(MS: Mobile Station), 7}3AF ©&(SS: Subscriber Station), ©]%
7}d 2 e E(MSS: Mobile Subscriber Station), 1% TZ(Mobile Terminal) & WA €

o] 5 I (AMS: Advanced Mobile Station) 5 & &2 diAE = Ut

[59] & #go AAAEL F4 F

Jpx

Al 2E1E<Q) IEEE 802.xx A2, 3GPP(3rd

Generation Partnership Project) A1 2~®l, 3GPP LTE Al2® 2 3GPP2 A& F Hojx
stuol JiAlE BEE A4S s ALFIE £ dow, 53], B @y

A A E LS 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213 2 3GPP TS 36.321

BAEC] o) e 2 ok =, £ e dAdE F AddgstA ¥

=

FRa Sls mh HESe 4y BASS dzed 2WE 5 vk =@, 2
BAdA ANGT Qe BE S015& 47 BE BA6 o8 4B 4 U
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QA HQl AAFEE dHs A sk Felw, 2 o] ArE F e FIUT

[621 cldtelAE B oo HAaldEo] AEE F e FA HS Al2EY
Ul E 3GPPLTE/LTE-A A&l thaia] At

[63] 188 7]&2 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) 5 3}

7}

v e T A% Asdd 488 F Aok

rlo

[64] CDMA & UTRA(Universal Terrestrial Radio Access).t CDMA2000 3} Z
FX 7]=(radio technology)® T3 € 4 At} TDMA & GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates
for GSM Evolution)®} 22 ¥4 72 Fd2 4 ok OFDMA = IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) 53 £ F4
12 FEE F AUtk

[65] UTRA & UMTS(Universal Mobile Telecommunications System)®] < 5-o]c}
3GPP LTE(Long Term Evolution)& E-UTRA & Abg = E-UMTS(Evolved UMTS)<]
gdBR 24 &3 A OFDMA = iﬂ%é}_ﬂ 4&H Ao A SC-FDMA & A&}
LTE-A(Advanced) A]Z2El& 3GPP LTE AlZ®o] JizFE Alxelojgy 2 ool
Zled B digk d5& HIstA st flsl, B ¥wY AAldEE 3GPP
LTE/LTE-A Al28% $F=2 7]€38# 5 [EEE 802.16e/m A% St H4E &

AT

[66] 1. 3GPPLTE/LTE A A]~#
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[70] Aol A Aol Al Aol AXAY, Aol Ao Y3 w

=
rlo

Si1 @AAA ZIAFH FrE WHERE 59 Z7] A & (Initial cell search)
AYe FRLH olE A 22e JAFoZHE FE7] AE (P-SCH: Primary
Synchronization Channel) % %&7] @ (S-SCH: Secondary Synchronization

Channel)& TAIste] 7[X|=3 F71€ %51, 4 ID 59 FRE =30

[72] 9, 922 27 A g4 giloA s3ga 2 A% (DL RS: Downlink
ko1 3

Reference Signal)E A3t} et 3 Ad & 9 5 9o

—

73] =71 A ¥4& vl 9d2 S12 dAdA EgEsFg aAolagd (PDCCH:
BaAAE AHuo o

Sl H IFH A'E (PDSCH: Physical Downlink Control Channel)% Al s Z2F

Physical Downlink Control Channel) 2 E@]3}3F

rn

o FAH A2Y IRE ASY 5 Qo

[74] olF, ©ZE JX o H&EL A8Vl Yl o)F A Si13 Wiz oA

=

©,
it

St6 ¥ Z& el FE FA (Random Access Procedure)S 588 4 o)

Asl g2 £dddHdEA2 (PRACH: Physical Random Access Channel)S %3
Za]P= (preamble)s HEsHI(S13), EstFH IAolAE 2 old gLt
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s RYATH A2E T ZAgEel dY ¥ wAAE AT T
ATHS14). 27 71Xk 4o FEY B, 9B F/HEQ HdAdEAE
Azel AFStsy B EEgE Al Az ® oo dgske
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75) ST vk 2 AAE £9% 9RL oF AuHQ WHLAI s
AE HAAZA ZYstFRaAold ds /EE EHIIFHATHAG 2se
Channel) 21 &

= ZYAgH I A2 (PUCCH: Physical Uplink Control Channel) 413 9]

dE619)= T3 5

ol

[76] ©Zo] 7[AFor ALdte AAYRE FAsI AFHI AR UCE
Uplink Control Information)2t3 A At} UCI & HARQ-ACK/NACK (Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR (Scheduling Request),
CQI (Channel Quality Indication), PMI (Precoding Matrix Indication), RI (Rank Indication)
AH F& ¥

[77) LTE Al&®ojA UCI = U¥4de= PUCCH & B3 F718o=

AEHARE, AL Edfg yoleir} FAJ dE=HeloF & 49 PUSCH &
Tl AFd 7 Aok £, U EYZ /A4 9fs] PUSCH £ &3] UCI £

[78] = 2& 2 2Ho AAdEdA AlgEE FA 2y F2E Yepdth
[79] = 2@+ BY 1 T FR(frame structure type 1)E YEFTH B 1
Zgld FEE HolF(full duplex) FDD(Frequency Division Duplex) AlZ=% 3}

Hho} Z(half duplex) FDD Al A8 5o Hg=2 4 it}

80] 3}l A Zeld(radio frame)S Ty =307200- T, =10ms o) 71012 742 A,
Too =13360- 1 =0.9m8 o =6} Hojg A 0 2E 19 o Jgss} Reig
20 Ao eEox FAHRD shie ApzZdde 2 o dsE £Ro=

11
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ool i WA ARZURL 2 9 2irl of iYEE SFo2 FAUL

JIN

T4 Zeld(adio frame)2 10 /e AMEZ g d(subframe)2 2 FAHHETH dhte

AMrzH9ds AEste o 2als A17HE TTi(transmission time interval)©] 2} 3hch.

FAET 2X2 A 99 =59 OFDM A& EE SCFDMA HE2g

b
i
_Orl_',
K
N
ﬁ‘_l,
¥
of,
18
2
X
Jz
>
to,
_>,t
rig
{1
I

(Resource Block)2 X 38F3ghc}.
[81] shuel €F2 AlF g golr] E42] OFDM(orthogonal frequency division
multiplexing) A &S E T} 3GPP LTE & &3 A o)A OFDMA & A} &35lm=

OFDM A& 3the] AE F7Hsymbol period)S E&st7) 93 Aolth OFDM

AEZ Y SCFDMA AE Tt AE Fdolgdtn & 4 o &9
ES(resource block)> 2td & ©jolm, o] £RoA EFo JLQ B

"33} (subcarrier)S X gHght),

[82] o]¥ FDD Alx=ElA= ZF 10ms 77+ = 10 /Y AEZggde

83] A= T4 ZHYY FRe Y e B3, T4 Z Qo)
TEEE AB Tede] § mE An Zage] TaHr 530 2 &2
A dEE 5 2

84] = 2(b)= ©Y 2 Tl FE(frame structure type 2)Z YEFACH B¢ 2
Zdgdd FX= TDD Alz=dHo] HEdrh shtel Fa Eaﬂ?;(radio frame)<
Tp =307200- T, =10mS o) 012 sjxmy 153600-T,=5ms 12 Axe 5 so
812 2 o) Y(half-frame) 0.5 A AT 7+ slZze e 30720-T=1ms o 742
A= s Jhe MBEzEder "tk 0 WA MBEEZHIL 2 9 2, o

et 4 T =IO L=03mS of gojz Jixe 2 Ay eRom FHET

rir

12



10

15

20

WO 2014/168410 PCT/KR2014/003076

o}7]el A, T, & MEF A0S YERN I, T=1/(15kHzx2048)=3.2552x10-8(2F 33ns) =2

[85] EIY 2 =& Yoll= DwPTS(Downlink Pilot Time Slot), .3 7HGP: Guard

Period), UpPTS(Uplink Pilot Time SloH)e! 3 71A9] =z FAHHE=E =9

MBZEdE EFITE 7], DWPTS & ©2olAe 27 4 &4 Fr]3 T&

g FA3o AFEET. UpPTS & 71A=olA Y g FA 3 dgo AgF A
715 wEE d AMg"ET BIFzhe AegIel sy Alolo) sheE Iz

Ao tEds Adez s FEFHIAdAM AVe AHE AAs Ad

3ko] T}
86] Thw X 1T 548 Z#H U9 FA(DWPTS/GP/UpPTS 9 o)) yeldic
[87] [£ 1]
Special subframe” Normal cyclic prefix in downlink Extended cyclic prefix in.downlink
configuration DwPTS UpPTS DwPTS UpPTS
Normal Extended Normal cyclic Extended cyclic
cyclic prefix | cyclic prefix prefix in uplink prefix in uplink
in uplink in uplink
0 6392-7, 76807,
1 197607, 20480-7, .
- : . oo - 2192-T., 2560 - T,
2 219521, 21927, 2560-7, | 23040-7,
3 241447, 256007,
4 263367, 7680 T,
5 6592-T, 20480 T, 4384 T, S120-T,
6 19760 T, 230407,
. 4384 T, 51207, 0
7 219527, ’
8 241447,

88] = 3 & & 2H AAdEdA AHEE F AT sFRA £X20 U

A 18] = (resource grid) S ol A g+ =R ot}

[90] 2 Z2l= AolA 7 LA (element)E AY 2 A(resource element)dt L,
=

shtel A 2
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dolE] 9oz vz & A Aol o= AiAA Ao ABE Y=2=
PUCCH o] &2dt} doly dHL Al&2} Ho]HE Y2 PUSCH ¢ &%t}

of &gd RB 2 €% 7 7(slot boundary)oll A

rE
ofy
X
i
2
N
r
ks
9,
it
)-U
oo
o
')
o

F34 & K(frequency hopping)d ohil &t}

5 & Eo AAdEdM AEE ¢ e SR E AR ZUY Y

e
=
bt

[94] &= 5 & IxsH, AB Zduily HAUA SFA OFDM A& Jdgx
0 SEl Zu) 3 7)ol OFDM A2E0] Aol Ausol THHE Aol % (control
region)o] I, U x OFDM AEEL PDSCH o] 9= dloje] dY(data
region)°]th.  3GPP  LTE A A& s&F3a Aol AQde dH=E
PCFICH(Physical Control Format Indicator Channel), PDCCH, PHICH(Physical Hybrid-

ARQ Indicator Channel) 5°] ST

[95] PCFICH & A2 Zdgdo] A vl OFDM A EolA AEsn, ME ZH <
el Ao AUse) A4S Peko] ALEFE OFDM A EE o F(&, Aol 49
Azl B/ ARE Y0 PHICH & AT I i3l &9 Ajdolx,
HARQ(Hybrid Automatic Repeat Request)©l] e} 5t
ACK(Acknowledgement)/NACK(Negative-Acknowledgement) 21 & Y2t} PDCCH &

e A4E= Ao ARE sHFH A Ao} A H(DCL: downlink control information)2};

14
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i P otE A AoAEE 4¥E A A 9 AR, F¥HA A4 27 B

we Aoy 92 el W 4¥YI AET HY Aol 3FE LFet

| 1.2 PDCCH(Physical Downlink Control Channel)
[971 12.1 PDCCH g%t

] PDCCH ¥ DL-SCH(Downlink Shared ChanneD)d] At €% 2 A% T,

=

_

oft
ol
i

3teFy 3 2 W E(DL-Grant)), UL-SCH(Uplink Shared Channel)2} A9 &
A&¥ A TWE(UL-Grant)), PCH(Paging Channel)ol 41 2] 3] o] A (paging) BE., DL-
SCH ol 9] Al=®" AB, PDSCH oA AL=s= Ay B 2 (random access
response)¥ 22 A9 #oloi(upper-layer) Aol WA gk AY T, Aol
o I2F W AE gdEREd dE Ad gy Ao P32 A, VolP(Voice over
IP)o] &/43t AFol A AW F& UE F Uk

[99] E<¢ PDCCH 7} x%Moéé% el X dsd
PDCCH & EUYHEZEE < At} PDCCH + st =& %
channel elements)®] F $H(aggregation) .= FAHATH sy = T2 AEHQ CCE
9 o=z FA4HE PDCCH & AEES QB % (subblock interleaving)2 AX F
of Alo] ¥9& B8 A2 F Atk CCE& FA4de A i B3segd
PDCCH o/l AF37] $is) ALg=E =22 &3 @9jolrh CCE & &
24 Z1F(REG: resource element group)o] t-5-Ht}h CCE ¢ 49} CCE Ef 93} A
R 2550 A ool we PDCCH o E¥ 2 sl5¢ PDCCH ¢ HE

Y
i)
_);1_,
r{o

[100] 12.2 PDCCH T%

(101] Eo ddol g g3t 559 PDCCH 7F Aojdd oA A2
4 Tt PDCCH & sl & 2 o] A%

2 FAHEY CCE & 4 7he] A9l 247 FAE REG 9 9 719 MEo] gigshe
@95 23} 7 REG o= 4 719 QPSK(Quadrature Phase Shift Keying) A 2o} of

A2l CCE & FF(CCE aggregation)

3 "ok ZE2 A F(RS: Reference Signal)dll 2ste] HHd Y QA2 REG ©

T A deth =, OFDM AE oA REG ¢ F /s A E4 Fx 4357}
ZAsteA ofFo wet Gebd & gk 4 Y A AE shute] 28] =

3t REG 9 7Id2 o2 sFH I Ao Ad(alE E°], PCFICH ¥ = PHICH)9

15
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= 489 4 9k PCFICH £ PHICH o] &w57 9+ REG & Vreo g shw
AzM ol § sd cCE o A Vece =Vrea/9lojor 24 coE = 0 2y

Nece ~l 712 ey ~g A,

O

[102] ©29 tjzY ZZAH2E dedstr] YA, n e CCE & Egshs
PDCCH XL n 9 vl59 FUS QdAs 7Ix= CCE #H Al™E £ o
Z CCE 919 &7t i) 79 imodn=02 wrZsle= CCERE A2 & Yok
{103} 7]A =2 stte) PDCCH A5 & FAst7] H8l {1, 2, 4, 8 7S] CCEE
AFEE $ 9lon], o)u) < {I 2, 4, 8} CCE AT =¥ (aggregation level)o] &t X
2t 54 PDCCH 9 AFe Hdl AH8E= CCE 9 7igs A8 deHdA wet
71X =Zoll ojste] AAHT dE 9, 42 FFHI AE FH@IAZl 7t
* ANE HAle 9T S 9% PDCCH &= dhy9] CCE gto 7 283 & Q) wh
A, £ ZL A FHE AAd dE FHE JRAE g2y FSE 8 /9
CCE £°] T&% 7T (robustness)& sty &4 4 vt Altir), PDCCH 9
S BT g AEd A EHS 289 5 Jrh

(104) TS E 2 & PDCCH EW& tehin, cCE 0 2ol uet & 2 % 2
o] 4 7}A¢] PDCCH ¥E4o] x| =},

[posp  [E 2]

PDCCH format  Number of CCEs (n) Number of REGs  Number of PDCCH bits

0 1 9 72
{ 2 18 f 44
2 4 36 288
3 8 72 576
[106] D Erlth CCE A o] & o]fE PDCCH 9 A= AlojAHe E

W = MCS(Modulation and Coding Scheme) #|¥ o] T2 7] wjFolth MCS djE-&

L

dlolg] o] A&=E ZE #o]E(code rate)?} 2 A FA(modulation order) &

gtk A$AQ MCS #HRS 3 A -L(link adaptation)S & AF&HTh AwrA

¥

o= AAAARE AFste AANLAME 3~4 7} B= MCS L meT
Art.

[107] AAF R IS s, PDCCH 2 53] ASHE= Aoj g2 e 313
A AojHE(DCner g DCI 2ol el PDCCH o] 2 E(payload)oll &2l

16
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qr o) Fajol &2tz £ Qth PDCCH HolZ =+ A B B E(information bi)s 2

32 DCI 9o mpZ DCI & el

108] [% 3

DCI X9 -4

Format 0 Resource grants for the PUSCH transmissions (uplink)

Format 1 Resource assignments for single codeword PDSCH transmissions (transmission modes
1,2and 7)

Format 1A Compact signaling of resource assignments for single codeword PDSCH (all modes)

Format iB Compact resource assignments for PDSCH using rank-1 closed loop precoding (mode
6)

Format 1C Very compact resource assignments for PDSCH (e.g. paging/broadcast system
information)

Format 1D Compact resource assignments for PDSCH using multi-user MIMO (mode 5)

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

Format 2A Resource assignments for PDSCH for open-loop MIMO operation {(mode 3)

Format 3/3A | Power control commands for PUCCH and PUSCH with 2-bit/1-bit power adjustment

| Format 4 Scheduling of PUSCH in one UL cell with multi-antenna port transmission mode

[109] ¥ 3& #ZslW, DCI £ 0 2= PUSCH 2=AZE L ¢a X9 o, 59
PDSCH Z=9 =9 AAZHE 93t 9 1, shv}el PDSCH Z=H =9 719-d)

(compact) 2FASHS g :E*ﬁ 1A, DL-SCH ¢ ©i-¢ 393 2AEHE 95 =

=3
o
é
l m

(Closed-loop) 3t Th% 3h(spatial multiplexing) Z =941 PDSCH 27|

=98 ¥ IR 2, /HFZ(Openloop) 33+ T3 EEolA PDSCH AAZEFH

[110] DCI 9
olmE9) THY} 2

of 44" A% B=

[ AF 2=

=
ekl 3 a4 & 9% TPC(Transmission Power Control) HeH ol A4
3 % 3A 7F itk DCI X9 1A & @2o] od A% e 435
2AZEES A AH8E ¢ ATh

°f @&} PDCCH Fjo]=2= Zojst gatd + . %, PDCCH
o) w2 Zols ZFddHcompact) 2AEHAA AF e @
(transmission mode) 5ol 23] 2ekd =

T ©eo] PDSCH & 5% st 3 dolgE F4lshry] e A

X (configurationyd 4 At} d& Eo] PDSCH & 53 &¢I dolels wd
gt =759 oo Bl(scheduled data), 3o}, AE A~ F9 £ BCCH & 5

s B2 CTIAE

8 AlaeEE

HE So] . PDSCH & %3 3333 dolel= PDCCH £
DCI X9 FTAZE Aot AE s A9 AlF: Al 188 dE

0], RRC(Radio Resource Control) A2d=)S F3 wdo] wAZ O (semi-

statically) 232

T Ut dE E== d= <dElv H4(Single antenna transmission)

jla
=
e 9y FH Y (Multi-antenna) HE0E2 FET = QL

17
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[112] =% 49 AT A2
AEoh oE £0], 23y <JHL A
I (Open-loop) E+& HF3E(Closed-loop) +<ZF Uh% 8H(Spatial multiplexing), MU-

=] A~ A
=3 v A (semi-static) 22 A E HE=T) M

N
ofy o
=2,
rir
2

% thol B A B} (Transmit diversity), 7§5
MIMO(Multi-user-Multiple Input Multiple Output) ¥+ 3 & 4 (Beamforming) 5 ©|
ok AF tolsiAlEE oF F4 vl FL3 HoHE ddste dAF
=S 2ot sleolth B2 dEHE OF £4 dudeld Nz o doly

of HAEste] Azl PAZL FNA7A F1 u5e HolHE d5T
F Ae Tlgolth ¥ 4L tF dHUA Ag dEed] ©E A2 st

A1 2] SINR(Signal to Interference plus Noise Ratio)2 S7HA17]= 7] & o]t}

> 3L

[113] DCI X2 o] A" AS E=d] TS5 HATH(depend on). @2 zpal
oAl AAHH A4S Zro w2t RYEH = FE(Reference) DCI o] At} ¢
o] AAHE AF Bov oSH Zo] 1071y A$ Z=g 712 = o

[114] (1) A4HEECT 1. © tEY XE; X E

O

—_

[\9]
>N
)

[115] () AFEE= t}-o] ¥} A] E](Transmit Diversity)

[116] (3) AFEE 3: NFZ FIF 53 (Open-loop Spatial Multiplexing)
1171 @) AFEE= 4 HF 2 33 ttF 3} (Closed-loop Spatial Multiplexing)
[118] (5) AFEE 5 tF AHEA MIMO

[119] (6) AFEE 6: HFZ P23 =1 =y

[120] (7) AEEE= 7. I=B 7|9stx] @E, 99 Holo] AL AYsl= =
AR
[121] (8) AE$EE 8 Z=Ho 7)wielr] &= F 7/A7kA gololE A YstE =

A

[122] (9) HEFE= 9 I =R 78R ¥, A8 7R #HololE AYsi=
a4

[123] (10) AFEE 10: Z=Fo] 79813 ¢E, CoMP & 93] Al&HE, 9F

A7 #HelolE ALt 2

k)
K
ofl

[124] 123 PDCCH 3%

[125] 7I1AFL dZolA HAEsleis DCI ol wel PDCCH £ AA st Ao
Xl CRC(Cyclic Redundancy Check)E € <1 Th CRC o= PDCCH 2| 4 A owner)
L 8 %o w2} IR AE AN E £, RNTI(Radio Network Temporary Identifier))

18
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b AT HY 50 wEke 9% PDCCH &t ¢ o] 1H3k AEaH(dE 59,
C-RNTI(Cell-RNTD)7} CRC of vt2z2 4 ok = #od HAAS $8
PDCCH =t@ #lo]g A B¢l & 0], P-RNTI(Paging-RNTI)7} CRC © wf2
2 7 Utk A2y ZR, g% FAHeZ Al&2" 4x2 EE(SIB: System
Information Block)E $13 PDCCH 2t Alxd AP AEx(dE Sof, SI-
RNTI(System Information RNTI))7} CRC o] wfA7]€ 4= o} ©do] Wy A~
ZgEY HE tiFd EA WP A EHE AAFI] Hstd RA-
RNTI(random access-RNTI)7} CRC ol v}~ = 4= 3t}

[126] ©l°f, 7IA5-& CRC 7F F7tE AAAHRE g 3FL FYsto] 2 33e
t o] Ei(coded data)E A TTh ojmf, MCS #lo] @& ZE HolER QY Iy
T3P vt 7]1A =L PDCCH X W] d3H CCE FY ddo] w2 A$E
o} % (rate matching)S T 3til, F 53 tlole S wRste HE A¥ES A
ohoolm, MCS #Zo meE WM MIEdE AMRE 4 9t sy PDCCH & +4
E< CCE H& #™o] 1,2,4,8 T e

HEARES E8AQL A8 ad WF(CCE toREmappmg)‘“:}

(2

ok,
rlr
'
PN

>,
e
11
i&
A
o
e
N
N
rlo

[127] 124 EFA= ] FY(BS: Blind Decoding)
[128] 3ol MB =Y YoM B9 PDCCH 7} A$<9 & Adth. =, st

Apzegel Aojgee dgz o~ Yoo le Axe Be ccpz FHA.
,Necekz i) ATl Aol 99 Vol F CCE o AFE vl @,
e W ARzl B50] PDCCH B¢ ZUHB BT o714, 2UE ol
4 2ol RYEEEE PDCCH W] wtg} PDCCH €9 47—}-‘4 tage Al
S e T

[129] MEEZHA uola TEHE Ao

PDCCH 7} oltje]l lelel B8 ARE AFsHA Rl 9BL 7720 2R
A58 AL e #4579

gl b
A3 Yol DCI XWo R ALs=x & 4 gooz

bt

] PDCCH %X (candidate)5 9] &g
2eRQle a9 @BD)olet g ERlE tlmg e wido] CRC F2o 2319

it

19
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@]
to
S
i
oy,
KT
ol
ol
L.
_O'ﬂ
oft

ot APEINUE ID)YE © "2 (De-Masking) A7) ¥, CR

[130] A T S(active mode)oll Al GEL xaldiAl AL HE dolHE $2187)
s vl B EZYSle PDCCH & EYHH Stk DRX R EofiA] @& 1l DRX F
7180 BYUEH FhoA Alojtk(wake up) EYEE F7hol] ek A B e
4} PDCCH & EYH Rt PDCCH o RUHHo 5= HEZHYUE non-
DRX MBI Yolg g}

[131] ©22 AdQA d$5E PDCCH
#3ge) AojdGo) EAstE ZE CCE ol

5 fzgsior dot 922 A4l $% PDCCH 7t 2 709 CCE & Al&3she
A 227 f&e] PDCCH ¢ 2= da3go] 43 w747 7Msd EE CCE
e dd=2 dE&& A= g4

[132] LTE AlZ=H"HoAe 9o = tadg s AR 2Ho](ss:
Search Space) 7HE& Ao AMA 2Fojxe o] REUEHHSZ
PDCCH $H MEE <9u|sd, Zt PDCCH X2 w2} Aojg A7 712 5 ¢
A3 Aol F§ MR A9 0] A(CSS: Common Search Space)dt B &

M= A3 o] A(USS: UE-specific/Dedicated Search Space)® 749 4 ATh

[133] F& A=A 2Folre AR, BE @oo] F& AA Aolx9 Avid o
gt & oy, @2 B AR Adolxy 7} duit spEAHoR HdAdg
ot Wk, ©2& PDCCH € Yzdstr] 93 &g 54 A A adolx ¢
T8 AA 2Folas BF EUEYHol b, mhebA st MEZedo)A =
i 44 o] EEIE HIGBD)E FHsHA Bt 7)ol = Aolg CRC (S
-0}, C-RNTI, P-RNTI, SI-RNTL, RA-RNTDHol| ute} 8s5ts Beols fagde £33
=2 e

[134] A ZFoj2e] Afom st 7|AF Foix AEZed Yol A
PDCCH
ol #rd & gl A7t ¥AT Aok HUStHE, CCE YA/ dg 5 m G

e

Wl EHEA % £ Y] WEolth T

—

1r

%

)

N

g AFotaAt sk @TE EFelA PDCCH & %5387 #g CCE A
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[135] F 4 & F8& A& avola9 ot EX M A¥o]lx9 FA71E YER
=3
[136y (% 4]
Number of CCEs Number of candidates Number of candidates
PDCCH format (n) in common search space  in dedicated search space
] I —_ 6
{ 2 — 6
2 4 4 2
3 8 2 2

[137] EIE "IZgdES AEste 35 mE gde Fis A@srl 94,

=)
9Ze o 54 A AHo]xdA P DCL ER 0 F 1A o] B AXE
3 w, DCI L% 03 1A & 54 2718 7Y, ©2& PDCCH o] &
(flag for format O/format 1A
. B @] DCI £ 0

=
&
o
=
2
)
)
f
S
o
o
£
]
!
bl
pa)
o
-
33
ek
By
%o
£ U

m&
B
K-
L
o
2
[~
LU
i) L
Mo
)
0
=
@'
i
o
ofo
ob
2
g
a
5=
S
o
-4
kg
et
),
32

=
139 A3 zsjolz 5= ga apa L2248 g g= ppecn TR =S
oo gt Mz A¥je]29] PDCCH FX AE mo] W& CCE & oy e
g4 1o o8 2RY & Aok
f40]  [FH4 1]

L-{(Y, +mymod New, , /L | +i
(141] <714, MP 2 AH 2Folsdq RUESY) 93 CCE AT @ L o

WE PDCCH THE9 742 yginy, m=0- MY -legp ix= ppecH oA

21
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7t PDCCH FHoJA 718 CCE & AAss ddrmy =0-L1-1 o
k=[n/2] 0
[142] =g v Po], D& PDCCH & tlmgsty] s 93 54 A3 =
Holx 2L F& AH 2dFo)AE ZF RUEHFH

(CSS)= {4, 839 T #A2¥E zr= PDCCH
2USS)E {1, 2, 4, 839 g @l¥E Z= PDCCH £ Y3t} § 5= v

7

jstol ZUEHEE PDCCH FRE YERIT

[143] [ 5]
Search space S\ Number of PDC(%H
Type Aggregation level L Size [in CCEs] candidates A
1 6 6
UE- 2 12 6
specific 4 8 2
8 16 2
Common 4 16 4
8 16 2
[144] 524 1 & Fzaw, F& AA 2dolxe AL 2 7o) W H, L=4

Y, =(4-Y,,)mod D

[146] <71A, Y—l:nRNTliocﬂu‘%, Mavt RNTI 23S UERWRTEH T3}, A=39827 o) 31

D = 65537 o} ).

[147] 1.3 PUCCH(Physical Uplink Control Channel)

[148] PUCCH = AgdH I Aol HEE AS537] A8t v THe 33T}
[149] (1) =% 11 -9 7]9(00K: On-Off keying) WE, ~7A%% 2H(SR

Scheduling Request)ol] AF-&
[150] (2) £% 1as} T 1b: ACK/NACK A% A} &

[151] D XN la 1 71 2= =0 th3k BPSK ACK/NACK
{152} 2) X% 1209 meg=o] gfd QPSK ACK/NACK

[153] (3) E9 2: QPSK WX, CQI Aol AL
[154] (4) 9% 2a 9} LYW 2b: CQI 9F ACK/NACK FA] AEof AR

22
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rlo

iU§CH ¥ " (Modulation scheme) AB T I I HE 4 Mbit
A

1 N/A N/A

la BPSK 1

1b QPSK 2

2 QPSK 20

2a QPSK + BPSK 21

2b QPSK + BPSK 22

3 QPSK 48

[158] £ 7]

PUCCH o em 14 | 9% £2 A4

N

1, la, 1b 3 | 2

2,3 2 1

2a,2b 2 | N/A

1597 [% s8]

PUCCH RS 2] SC-FDMA A E2x

9 Aduk =& x| FF =& 4H

1, 1a,1b |[2,3,4 2,3

2,3 1,5 3

2a, 2b 1,5 N/A

] PUCCH =9 1a%} 1bE Yehlz, = 78

—{o

[160] = 62 4yt &3 AHAA

)

4 &3 Ax9 A9 PUCCH £ 1a ¢} 1b S Yehilch

[161] PUCCH E% 1la ¢ 1b £ 54 R Aol AE/ MEZHA Yoy
2 992 EAY. 4 9ol ACKNACK 413 CG-CAZAC(Computer-
Generated Constant Amplitude Zero Auto Correlation) A|@ 9] M2 O & F3
AT ECS: cyclic shif)(Foty =919l z=)9k A AW FZ(OC/OCC: orthogonal
cover/orthogonal cover code}(AZF =Wl At m=)2 FAHE MEZ g2 AYS 53
AEP oCc & d& &Y %ﬁ(Walsh)/DFT AN A=E Xk ¢S o JHFTE
6 Molar OC 9 M7k 3 7iold, 9 dHUE 7|Fo=7 = 1879 dgo] LT

PRB(Physical Resource Block) ¢FellAl thF3 2 & ok AW AlFA w0, wl, w2,

23
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SR ¥} A& & 2A1Z Y (persistent scheduling)S 3}, CS, OC % PRB(Physical

Resource Block)E 74 % ACK/NACK A2 RRC(Radio Resource Control)E 53}

gzolA Fold

scheduling) &

gty == ACK/NACK #

A8, ACK/NACK #F¥-& PDSCH

SRS

2= A & % (non-persistent

g3t PDCCH 9 M

2Z+-&(lowest) CCE 18220l 93] 5414 0 2 (implicitly) GZol Al F& 5 ot

[163] ¥ 9 &= PUCCH X% 1/1a/lb & 3 4ol 4

ol AW AFAO0C)E YERIT

¥ 10¥ PUCCH =9 1/1a/1bE 98 Zo] 3¢ Aw AFA00)E YETL

Al 2 (0C)

[164] [E£ 9]
PUCCH
Sequence index oc (75) Orthogonal sequences [W(O) W(NgE ‘1)]
0 1o+ 41 4]
1 fr1-1 41 -]
2 [+1 -1 -1 41]
[165] £ 10])
nJPUCCH _

Sequence index oc (75) Orthogonal sequences [W(O) w(NsE 1)],
0 1]
1 [1 ejZir/B ej47!/3]
2 [l o403 e"z"/3]
[166] % 11 & PUCCH X9 1a/lb o4 RS & 93 =Axn
o - wovie -p] & derbdc.
[167] (% 11]
Sequence index 7,.(7,) | Normal cyclic prefix | Extended cyclic prefix

0 L1y b1

1 {1 il e””’g] L -1]

2 [1 Pl eﬂ"ﬁ] N/A
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(168] = 8 2 Uuk &3 HAQ) A2 PUCCH 9 22a2b T YHEUI, = 9 =
g =3k A2l A$9 PUCCH E£9 2/2a2b & vebdth

[169] = 8 2 9 & =3, TF CP 9 A% shite] ABZAS RS AlE
ololel 10 7He] QPSK dlolE] AEE FA=ET Z47he] QPSK A EE CS °ff 93
Zat oo A" H 9 SC-FDMA AE2 Ws3gch SC-FDMA AlE &
CS 332 8- EE& A" st fstd HEE 4 Atk RS & @
AZEE o]&3tdq CDM o 93 vF3d 5 Atk A8 E°f, 7183% CS 9
MNF7F 12 B 6 23 7FYstH, 5Y9% PRB Wl 42 12 & 6 79 ©do]
tEsE 4 gth. 28 d, PUCCH 9 1/1a/ib 9 2/2a2b oA 2o g
CS+OC+PRB 9} CS+PRB ol 9ja] 2tz thgstd 4

[170] X 10 & PUCCH E% la ¢ 1b ©] gt ACK/NACK #jd $}(channelization)S

ARsts THolth & 102 T A Bl g
(1711 = 11 & $Yg PRB WA PUCCH X% l1a/1b 9 E% 22a2b o 3"

[172] <% ] T E(CS: Cyclic Shift) &3 (hopping)®} 21 # BH(OC: Orthogonal Cover)
A %33 (remapping) S TH % Zo] HgE £ 9

[173] (1) ¢1E}-42 7Hd(inter-cell interference)?] WHIE 3+ A& 714 A EA CS

4

&3

[174] (@) €% =¥ CS/OC A3

1751 » 4EH-42 34 AgsE A&l

[176]  2) ACK/NACK 23 Adk)Atele] HE & A% <& 79 A2
[177] ¥HH,PUCCH £ la/1b & H3 A2 o9 =¢e XT3t
[178] (1) CSEAE FFolAl DFT AW Z=9 FY)(ne)

[179] (2) OC(EF = EellA AL AW (ng)

[180] (3) U<~ RB(Resource Block)(n)

25
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[181] CS, OC, RB & Jegui= <od2Z2 z22F n ne e oF & o, oiE

-

Fe

. : = 3 S = __ = P
Q19 X (representative index) n, < N, Noc, b = = T IHEE 0, 2 n=(ngs, Noe, Nep) S L SHT}

[182] CQI PMI, Rl Z, CQI & ACK/NACK 9 Z%< PUCCH X% 224/2b & 3|

iy

Aed 5 ok olw), 8= B8 (RM: Reed Muller) A9 Z@o] A4" 2 gk
[183) dE E9f, LTE A"l UL CQl & 93 AY 33 thgxy ol
7lz=dth HE AEbit stream) 4004922930412 (90 A) RM FEZ o] 45}
Ad 2Rk 714, Y09 941 MSB(Most Significant Bit)2} LSB(Least Significant
BityE YEbATE &4 CP 9 A$, CQI 9 ACK/NACK °] BA ALHE HA$E
|8 H ol HE ¥EE 11 ¥ Eoldh RM ZE=E ALEdte] 20 BlER 3Y
ol QPSK ®xJ} HE4E 4 Utk QPSK WE H, IWH HEE Ag9E g &
AT}

[184] E 12 (20A) ZES 9§ 72 A4

[
uj
v
o
£
k
e
vk

1851 [x 12}

i Mi,(l Ml,l Ml,Z Ml,3 M|,4 Mi,S Ml,6 M|,7 M»,s M|,9 Mi,l() l\l/{i' I\I/Izi’
ojl1[1]JofJojofJoJoJoJoJol1]17]o0
i1t ]J1JoloJofJo[olol1]1[17]0
2t JofJofjtrfololirjolil1l1l1 1
3t joft1]rjojoflolo[1]o]1]1 |1
g1 11t lofofJol1]JoJo]1]1 1
sittiJololifoltltlalol1]111
6l 1t JoJ1JoJrJoltrlol1]1]1]1 1
7lrjojolt[1{ojofj1]1lol1]1]1
gl t 1t Joltlt]Jolo]l1r o1 ]1]1]1
ot o1t lr]Jol1lolol1]1]1 1
wltloltfololr 1ol |1]1 |1
1t oottt ol lol1]1 |1
Ri1JojJoJir{ol1r]Joj1 1]ty
Bl tfolJtrJoltr]Jolt1]o]l1]1]1]1
“dlrjoflojJolJtr]1Jol1flolol1]o0]1
st it jojol il vt dolrlorlolt
6] 11 [t JofJ1 11 lolo]1]o]1T1
1ZirlojolirjajJrjoJolirlololt |1
gt it ol i1ttt ]Jolololotlo
pvjrlofoJojlojtr]J1r[o]JolojJololo
18s] Mg 39 vl= bo-bibrbsnbei ol e 3o o5 AR 5 Aok
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x

b, =

i

(an -Ml.:” )mod 2
0

3
I}

[188] oi7l°lAM,i=0,1,2,...,B-1 & w3t}

[189] FHS R T(wideband reports) 2% CQIPMI & % UCI(Uplink Control

Information) F=9] &2 ofzff ¥ 13 WA 15 2}
[190] X 13 & FdYg Bidd <y XE, AF tho]HAIE(transmit diversity)
e QF FX FI ti53Hopen loop spatial multiplexing) PDSCH A %) 7% CQI

AEMS 4 UCl 2ES Yedg
[191] [% 13]
g =
Fohe cQl |4
[192] % 14 © Fo9 2@ FZ 37 Y53 (closed loop spatial multiplexing)

PDSCH A%) 2% CQI ¢ PMI JE=S ¢35 Uucl ZEZE ekl

(1931 [Z 14]
g= &
2 Y ¥ E 4 dEly X E
rank=1 |rank=2 |rank=1 |Rank>1
sfol=wil= CQI 4 4 4 4
33k A CQI 0 3 0 3
To)lmy oEIA A 2 1 4 7
[194] % 155 FdY 231 4¢ R J=92 4 UCl F=5 ettt
1951 [& 15)
2= e &
2 Qe X E 4 QL X E
| F i 2 ellofol{H ] 4 eo]o]
P z]/\]z}‘l 1 2

27
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ok

51T} T A" v} Zo], PRB &

=
12
o,
=
Ht
N
2

o

A

[196] % 12 &= PRB

&% o)A PUCCH A4S 98 Ale" 4 o

[197) 2. 7fglo] B F(CA: Carrier Aggregation) 73
f198] 2.1 CA 2 uk
[199] 3GPP.LTE(3rd Generation Partnership Project Long Term Evolution; Rel-8 =+ Rel-9)

A 2=g(o]3}, LTE A|2®)S 9d HAXIE 78 {(CC: Component Carrier)S <&

-

ooz Basle A= oF vrEsd M EZ(MCM: Multi-Carrier Modulation) 2] &

iy

AbE-ETh a2y, 3GPP LTE-Advanced Al&E(©]3l, LTE-A Al2®) oA = LTE
AMoRET e AlaY gigEE Adstr] A sht ol HEWE
MelolES Addsle] AL_3= 7Qglo] W I(CA: Carrier Aggregation)®} #Z2 W2
AL = ok AlEe] e GkEn FJA, v AR, 29Y HAEUE el
A Muli-CC) 2= HE g} S olete T
[200) £ 2dHolA FE Agode sfglofe

oluf Fhgjele) WS A h(contiguous) i

EL

L
F7F 5L BEE A A (symmetric)

T
——
=
ot

M

A (asymmetric) Bolgta @ o9k Ze Aol WL wEd A,

g

9 Z Al (bandwidth aggregation), ~FNE 2 A (spectrum aggregation) T2 T
gojet 850 AHEE 5 AUt

201] 5 7| olAe AIUE shzlojrt Zgsle] TAHEE A

=2

A Aol AlE 100MHz WEE717] A Yehe= HAE =2

=
geiEe AR 1 A o4 ARlelE 3R W, BFSE Aziold) HIFe

28
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71E MT A A9 el $ 34 (backward compatibility) A& sl 71 AJZ=Elof A

AbgEtE g Z oz AEE £ Q)

(WS
uLh

202] <= So]4 71E9 3GPP LTE Al&® A= (1.4, 10, 15, 20}MHz

3™, 3GPP LTE-advanced A]Z2¥/(Z, LTE-A)AE 71& Al2dgag

=2
18
I
tlo
2
rie

92 98l 47l JHZETL o g3e] 20MHz BT 2 GAES AdHES @

203} E3H ok e AfElol B QIEHIE CA(Intra-band CA) 2 QIE-NIEZ
Ez-fi= sigle] #itold, o9 DL CC

H/EE UL CC E°] Fagiolr dAHsAY 2Ast AAss AS o

=
rO

CA(Inter-band CA)E TE8E F A

Al 28, DL CC 9/%+ UL CC &Y ol Fa7F T4 e ol YA st=
AL oud £ oy NHE, Foe G de "olA e ﬁ&%‘% AE-HE
CA(Inter-Band CA)EtT 5 & Jdh. ThAl 23, th<2] DL CC 2/%E UL CC &Y
Ao} Fa57t M2 8 WEE HAetE HE 9uE F Uk ol¢ B
By, @Ze dge] Wy FAHAAMY BAS FHE] YA HFY RF(radio
frequency) &S AHEE F& Qlth

[204] LTE-A AN=®2 F4 Y& #TEst7] A Aleelde 7/BdE AHEgoh

At e ¥E $42 UF A(multiple cells) 3E 02 dAE 5 ok AL

il

A AYOL coOT AuFa AYUL €C) T Ho oz Hom,
AgFRla JYge FE Q4 E ohlrh weElA, AL YA Y ©E, EE
3 Aoz A" 4 9ot

=
[205] oS S0, EA w¥o] o s HAAHE MM (configured serving cel) 2

-

JhA = A9 109 DL CC ¢ 1 719 UL C€C & 74 & Atk 28y, EA thahol

rir

270 ojde) BHE A AL 7l Aele 4o £wEe DL CCE 7HAH UL
CcC 9 4= a9 AV axtt &8 4 gt} = 7 HiE DL CC 9 UL CC 7t

29



WO 2014/168410 PCT/KR2014/003076

T8 TR T S
SR ULCC7E o) B lgol ¥y 873% Adg £ 3in.
[206] I, FHElo} 2H(CAYS A A2l
E o9 4% Hgoz osid & Yk AU AYNN Tk ACaye

Fig wBEols AgEE A%, dwdon AgHE AT Avss Ael

N

(el 4 T Az ohe

FHeEAMY Aste FEHF . ofsh, e JEIHJ-PE Aol HIFE
AEekis oF delgm AAsE, JH-ME Aol WEe YW= oF
Aolztm %4 gt

[207) LTE-A A&geljr Al&EE 42 =Z2Ziojujzg] A(PCell: Primary Cell) 2
Al A(SCell: Secondary Cel)s £3gth P A3 S A2 A¥ A(Serving Cel)E
AFEEd 4 STh. RRC_CONNECTED Afefo] A=t Flgdo] ®Wo] AAHz

FUAU e 2 AdeA F= 22 B, P ART FA4E AN Ao

i

shud EAlgtth, WhH, RRC_CONNECTED AFEfol] 91z 7jglo] ¥go] AAA o]
B shu oY AH Aol EAY & o, HA AH dee p AF sy
ol39] § o] AT

[208] A% AP A3 S 4)e RRC FHTHE B3 AHE 4 At PhysCellld ©
o] 2] AS AEAE 0 BH 503 AR FFaE 7FA) SCelllndex & S A4S
A8 35l7] Yt AR EE 7 (shorty A EAE 1 BE 7 7hA 9] ASge 7pid
ServCelllndex & A1H AP 4 & S A)& 2Esl7] 98] AL85 = 7FEF3H(short)
AR 0 FE 7 A Fegs MRt 0 gk P Ao A 850 SCelllndex &
S Aol A&35}7] #stod wEl A"} &, ServCelllndex ol A} 7} 2 A D (=
A Ad2yg 7FA e Aol P Aol "o

[209] P A& Telolwle] F o4y (EE, primary CC) AollM F&stE 48 ov| gt}
ato] Z7] 47 “dA(initial connection establishment) 3}4-& FstAY A2 A)-

1

<
=

N

Al

o

AA e sdsted A2 5 dod, d=on B A" A

O

o

.
S% gtk e p AL Aol W A A= /qm A Z Aojpe E49

o=

o

30



10

15

20

25

WO 2014/168410 PCT/KR2014/003076

Tl He AL ujgd. F, @U2 Ao P deAw PUCCH & % Lo}

AEd 7 Qow, MY HEE gS5stAY RUEE s 948ed p A4Tg
o]&a 4 AT} E-UTRAN(Evolved Universal Terrestrial Radio Access)= 7iz]o] ¥

©

B74S AYste gl olsAd Aol B (mobilityControllnfo)E E T3 A

AS 2] RRC A2 A4 A (RRCConnectionReconfigutaion) #A|A] S o] &35te] =0 B

210 S AL Al 394, Secondary CC) “FollA F2Het= AL gng &

itk 54 dgo] pAL st EFET, S AR gl o] @FE 4 gtk s Ae

Ao ez 4g, £ s doe PUCCH 7 EAl5HA =t

[211] E-UTRAN 2 S A& 7iglo] W AL XYste dZoA F71d o

RRC CONNECTED AHd] gt @AY Ao =1 gug TE Axd Hpe
E4 A (dedicated signal)2 E3 ATY £ Ut A2 AR WAL #HY

S Ao Al B FIt] gstel AR F Ao, of W ¥ AFY RRC AA

Mo
e
r
i

A4 (RRCConnectionReconfigutaion) MIA| X & ©]8&& 4 v} E-UTRAN
S A oA BREMN2ESI] Hue o R ol dEvEE e 54
Al 718 ¥ (dedicated signaling) & 4 it}

212] =7] Bt 2438 BAo] AlFkE o}, E-UTRAN & 32 A ppAolA
z7)e) FAEE P Ao 748k s o] 9] s

QIck Alzlel Mg BN P A D 5 A

b WEgaE 749

KeR
=

9
bl
i
Ol

1

rlo
K
N

bl

o
o
Bt
[

Aol 549

+

=

T Aok olste] A de e Eefoluz] AXHUE Aol(PCC)E P A FY

L
d

gulz Ahgd 4 Jdor, Mg HFEAE Agoi(ScOE § Ay U

g8+ ek

12

nE

213] = 13 & £ 2o Axd gl A1 8EE AXTE Agoj(CC) ¥ LTE A

Alz=glo A AL E = Alelo] Y

e,
)
i
=
o
=
rlr
k1
r4
o
0
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[214] £ 13(@)c LTE Al2~®oA AlG=EE dd 7lelo] F2E5 etk
AIEIIE Jfgojol= DL CC ¢ UL CC7F ¢t shvte) A3 dE sleloj= 20MHz &
Fa+ HAE J1E S o

215 = 13(b)ye LTE A A &8olM A& 5 lgo] 83y +2& e &=
%!

6(0)e] ZALol 20MHz 9 Fu¢ IAVE 2= 3 A9 AZTEE Fgojrt Agw
Aoz Jedch DL ¢C 9 UL C 7} 22 3 AM 9ot DL ¢C ¢ UL CC 9
M=ol ATHo] Q= AL oflth Ao W AL TuL 3 A9 cCc B A4

saza Awdelsg: AT 4 A A@9a

[216] Wk, 54 MolM N 712 DL CC 7} #8Es FA$oes, ELIE G

M M<N)7RY] DL CC & €38 4 Utk ojw), &Ze M /¢ A" DL CC e
ZUHEHsa DL AZE F4AE $ . e, JEYJIE L (LMINIY DL

Ao Fgol A2 &+ Utk

[217] &R I AYe ¥kEs FES(EE DL COS AT 499 wiest
Fo(ES, UL CC) Atele] ®7]X(linkage)= RRC wAX e} 2& AAAT
glAl R Al 2E B o) ol AAlE 4 Q) oS £0], SIB2(Sy'stem Information
Block Type2)el &Jeir AHojxl= F7]xo] osjA DL A3 UL ALY xgo)

?}é% '/F‘ 9}\]:}' "—r"iﬂzjtii, %7]7(]’—:— UL OHEE L}.EL—L___ PDCCH 7} @—’};—E}E— DL

d

CC & A7) UL ¥WEE Al&3= UL CcC 7o) w3 A

gt

oug 5 gew,
HARQ & 913 HlolE7} A4 5 %E DL CC(EE UL CC)9 HARQ ACK/NACK 2137}
AEEE ULCCEE DLCOZHY #3 BAES 9ng 5% ot

[218] 2.2 A=Ex JfElo] 2AEZH (Cross Carrier Scheduling)
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[219] Melo] B Alc"olx e glgoj(ite vkl e A8 Al(Serving Cell)ol

ek 2AEE BAAA 27 2AZ(Self-Scheduling) BH L AEA hglo]
A &3 (Cross Carrier Scheduling) W el F 7FA7F gt} 32~ Fglo] AaA=g L
az2 FIFE Aol 2A=%(Cross Component Carrier Scheduling) %= I =22~ A
A< % (Cross Cell Scheduling) 2 UH & 5 Slrh. |

[220) A7} £AE% 2 PDCCH(DL Grant)9} PDSCH 7} 543 DL CC & A& H AL,
DL CC Al #<%¥® PDCCH(UL Grantyel we} H4:5+= PUSCH 7} UL Grant &

TA% DLCC 9} ¥a50e] e ULCCE 53 d9= 4L 9n)sich

[221] =22 Ao 2AEYLS PDCCH(DL Grant)9 PDSCH 7} z+7h th& DL

CC 2 AEFAY, DL CC oA A4¥ PDCCH(UL Grant)oll we} A4 == PUSCH 7}

[222] A=E2 Aol 2AEHY oFE BT EAH(UE-specific)ystA] A3t k=
Blggdstd < glon, AAAS AN2LEF(EE E9, RRC Al2¥3)e E34
g A (semi-static) 2. 2 7} & E2 dad 4 Qo

[223] A=2 sfglo] 2AEHe] FAsE H$, PDCCH o 3¢ PDCCH 7}
Z|Al8HE PDSCH/PUSCH 7} o]= DL/UL CC € E3A ALHE=XE dax
7Ngle] A A2} FE(CIF: Carrier Indicator Field)7} @ Q 3t} o & —E‘ﬂ,.PDCCH =
PDSCH A9 = PUSCH A9S CIF £ ol&3ty o AIUE sglojs =
shifoll @i 4 lth =, DL CC 4149 PDCCH 7} t+% A€ DLUL CC %
dtifoll PDSCH = PUSCH A& &3shs %% CIF 7} A=k of A9, LIE
Release-8 ¢ DCI X2 CIF o] e} 332 4 gtk ojm) HAAdE CIF & 3bit
d=2 AHAY, A" CF 9 YXE DCl £ A7) FAFA nHdd 4
AT g, LTE Release-8 2] PDCCH TX(F94 2ZW % FYF CCE 7)wte) A4

BH9)% AAEE FE ek

33
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[224] ®FA, DL CC “golA 9 PDCCH 7F 543 DL CC AolA 2] PDSCH A&

st ALY e ®§ 335 UL CC Aol e PUSCH AL gl 4 %o+ CIF 7}

[225] 222 Aol =AIEHe] 7ted W, dEe cCc ¥ FF E= L/
g Fof wet EYUEE CC 9o AAGgGelr E9 DCI o] W3 PDCCH &
EYEYste o] desith mEA, olf XEd¥ F e A4 I FAHHY
PDCCH EUYE Fo] HQ st

[226]) Mzlo}l HF AjxEHoAM, @ DL CC IFL ©™o] PDSCH 2 FAFES

»~AZ5d DL CcC 9 FFL Jeyz, 9 UL cC AL wdo] PUSCH =

btk PDCCH EUEE AL @ DL CC Y

:_

ZAY, 92 DL CcC A9
A P (subsed T ATh PDCCH EYEHE FFES @2 DL CC R¥He DL CC €
T Aolx o= shtE XFE + itk EE PDCCH EUHH g2 T DL CC
Aol Addglol HAZ AW 4 gk PDCCH BUEH Heo == DL
CC + H3¥" UL CC o digt A7]-2A=H (self-scheduling)> F4 71532=
4 9tk o]gd, 92 DL cC ¥E, 9% UL cC B 2 PDCCH 2YEHY
e & EA(UE-specific), &Y 1% EH(UE group-specificy & A 5 (Cell-
specific)stAl 289 + 9l |
[227] 2R FRelol 2AEPo] HEAsE Afols PDCCH EUYEH FHFol
&4 9% DL CC IFFH Fdsictes RE Yujsid, ozt AH%oE PDCCH
AR AAx7F Beska] Tk e,

A2 el 2AEHo] FA3HE AFols PDCCH EUEH o] ©+d DL CC

o
o,
i)
3
=2
&
g
H
lo
>
I
i
ol
A<
e
rlo

A% Yol Aolxls Aol uidkzsig. &) whdo] tisted PDSCH = PUSCH =
AAFYsL7) Y5t 71 A =F-E& PDCCH ZYEE 2398 E3] pDCCH & A4}
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228] = 14 & 2 LB AAdEdA AHEElE 22A Ago] 2AEYd g

LTE-A Al=8e) An Zeg F2E dehir,

[229] = 14 & FXSHY, LTE-A ©Z28 93 DL AMB=Zejde 3 719 5" a
AEGE AYo(DL CCO7F 28 =] 1o DL CC'A'= PDCCH FYHI DLCC &

X
2,
ua
o,

R )

TE UEH. CIF 71 ARSHA ¥= 7%, 4 DL CC = CIF §lo] Apale

et

PDSCH & 2AEY3= PDCCH & %3
AadHe B3 AFEEHE A%, & 3o

D
PDSCH ¥+= & CC ¢ PDSCH & =AI£¥ 3= PDCCH & AL 4 Yt o],

T 9o ¥k CIF 7F AY A=

L CC 'A'5Fo] CIF & ©o]§35}lo] zpalo]

PDCCH ZYE ¥ DL CC 2 AAHA ¢¢& DL CC 'B' ¢ 'C'= PDCCH & A43x=
2=t

[230] = 15 = & 299 AAASNA ALEHE 22 o] 2AZHd o}
MYA F49 dEE YEde EWelt)

[231] AHgo] AF(CAYE Adste T4 A& ALFAA JAF /s GUsL

—

(s

sht ol del MY BEE FAHE F U T 15M JAFL A4, BA, CAH Y

DA T F 40 AP AdE 5 3on, g A = A4 B AL C AR

T, 92 B =B A, c A 2 p A FAYY, g9 Cc = B 47 TAY
A9 1RSI oW, Z+ Y] FAHY AS = Ho|k st p A= AA" =

[¢]
o
At olml, p A2 A FAsE FEjoln], S L JAF LEE g o3

2321 = 15 oM FAHA"E AL JHFYg A Fold gurREe =3
X 11(measurement report)y WAAE JjHloZ CA o A F77F e AdzZA]
gz 4% Jhesith. FA4E A& PDSCH A5 Ao g ACK/NACK A
AES #3 Ade me ods Fuh 24388 A(Activated cel)e FAE AT
FolA 24 PDSCH 41& W/EE PUSCH AT E A$sE2 MA® Mo|d, CsI

B3 % SRS(Sounding Reference Signal) ZEE F3stA Aot vj@Adstd A(De-
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Activated cell) 71229 @& E& Elojul Fo] ojsji PDSCH/PUSCH A%

LA S FYP5x] FEE PAEHE Adojoy, CSI Hn ¥ SRS ALE FHHTH

[233] 2.3 CA PUCCH (Carrier Aggregation Physical Uplink Control Channel)

[234] hElo] ®WES Adste FH A AEHAA UC (dE B, OF
ACK/NACK, SR, CSI 5)2 H=1 371 9% PUCCH ¥%eo] o2 & Ut} ols},
Aol Hejs 93 ol2lgk PUCCH 9 L& CAPUCCH FHolztal At}
[235] = 16 = CAPUCCH & 4% A7 AL oJrsts ol

236 = 16 % =3, Ald ZY E=(channel coding block)> HE HIE a 0,a I,

L, a M-1(dl, ©h% ACK/NACK HIE)&E alg 7935kl 29 B E(encoded bit, coded bit

i
rir
K
Iy
S
[rt
o
=)

or coding bit)(5 b N-1 & X3 M & AR HEY

— b

[N

Aolzg Y, N & @Y HES Ale]zg etk AR HEE JIFRA
Aol ZEUCH, 45 €0 559 st¥Ha BEUE 7HgolE S 48 559
HolE((X2& PDSCH)Ol ™d tF ACK/NACK & Z gl o7]A, B BE a0,
al,..,aMlE B HEES T4t UCI 9 FFH/INF/AIoI =0 ddgle] ZAE

et S B0l, AXE HEV 559 §F¢¥a HIUE gl d oF
ACK/NACK & E¥ste 25, Ad 23 stdFga AxdE 7ge] 4, A

ACK/NACK BIE B2 $£35x &3, AA HE HRE gidozr $FIP5H,

S

ZRE ©d ZeAdert AHEH A 2P ol ARHEe AL oA
ch= ¥FE (repetition), ©Har F 9 (simplex coding), RM(Reed Muller) 2, 83 ¥ ¥ RM

T4, TBCC(Tail-biting convolutional coding), LDPC(low-density parity-check) =& E X

a9¢ Tagc SASAE 2RAT, =Y ME: ¥x 59 Ad %L

1
IS
9115
9,
=
o,
i
j;

(rate-matchingy) 2 5 Utk #olE o3 7|%& QY zZY
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Adze) A7ier fde HATen el 2 dE £°], n-PSK(Phase

o

Shift Keying), n-QAM(Quadrature Amplitude Modulation)2 Z&3chn & 2 o]ge] &),

FAH o Wz WHLS BPSK(Binary PSK), QPSK(Quadrature PSK), 8-PSK, QAM, 16-

S)
(%]
*
s
N,
‘e
<
3
‘(:l’r
e
N
>
ula#
o
=
o
\‘O
-
o
3
>
il
o
i
Mz
N
ol
a
r'E
PN

WAl o] A9 ZAIGE vpep o], WMz AE ¢ 0, ¢ 1, ..., c L2-1 & &£F 0 o
BFEa, 82 A8 ¢ L2, c_ LR+, ., c L1 & £F 19 232 5 Jo}. wi,

e
[F9)
2
w
T
H
[
A
kU
Anj
)
o
(@}
[aN
3
r
rf
ne
L
oy
i)
=)
o
)
@,
[¢"]

carrier  waveform)S-

szl s Az eFor E5FE Wx AEo s DFT Zgzd(, 12-

bl
r o2
m
O
oy}
=
o
4
)
e
A
ki
)
o
ikl
PN
3[_11
IR
[
il
<o
=
Me
N
i
(B
PN
>
oA
(]
o
le]

c L/2-1 &£ DFT A8 d0,d1, ..,dLR1 2 DFT ZgzY H3, £F 1 9 253

2

= AE ¢ L2, ¢ L2+, ..,c L-12 DFT A& d_L/2,d L2+, .., d L-1% DFT

(&

239 "ol DFT 3232 483t & A3 AXk(linear operation) (¢, walsh
precoding) .2 thA]E & it}

[240] AP &= (spreading block)e DFT 7} 3@ 4155 SC-FDMA A& #¥ oA

o
bl
5
r o
S
£
&
_ﬂ
N
O
"y
W)
<
o

juked

e
L‘i
E
>,
Fi
é
ro
Jo
r)v
rlo
fa
2
K
[t
9
rlo

et & Au 3= o] AgHE A& oYX, PN(Pseudo Noise) ZE=Z
It AW IE= o2 AFEHE AL ojyAw, ¥4 I=, DFT IF=E

Eggth. Zu FE(Orthogonal Code, OC)y= A il A]F X(orthogonal sequence), 2L

P

A B (Orthogonal Cover, OC), 21 #8¥] F=(Orthogonal Cover Code, OCC)2} = &=
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AFE AdgstA|vt
Zib ZE Ato]= (EE &4l QJAXKSF: Spreading Factor))e] FHul gt Ao} AHu
A& A18EE SC-FDMA AE9 7ol s AdAT AE Eof, & SFNA

5 70e] SC-FDMA A &o] Aol AR Afo) AIEEHE 29 £2 EHZ Zol 5 9

rlr
2,
2
3
KT
1o
1
[
kit
i

(AL FEW0, wl, w2, w3, wa)7} AHE=E 4 o} SF
oJleiv, gherel Th s A4 nultiplesinig order) E= el S s Aot 2UR
= olth SFE 1, 2, 3,4, 5,.9 o] A|=de o3 =Ad weh sHE 5 gon,

1A= Gdzbe] Y AFYEAY, DCl &2 RRC A2EHE T3 DA
MtET A7 ZE) AseE CP 7F BUbEI, AAdH

[242] 3. AEYERF R (CSI: Channel State Information) 3 =3 u}H

[243] 3.1 AEAHAR (CSI)

[244] WA, 3GPP LTE Al&H"HoAE dgA3a Fa ZA(dE 9, a7t
=

e A FACIE B, ANl AL A wel, SR

oli

of

1

el
PN

M52 77 E(RSRP: reference signal received power), FZA15 2] % Z(RSRQ:
reference signal received quality) 5o Wigt SAHE dojo] Al7bol s, =3
AHE Z|H T A F7] A (periodic) 22 =& O|HIE 7]dH(event triggered)O.® B 313t
% 3

[245] Z1Ztel 92 YT QAEYsel wE SIPa AEARE JIFFAE
3 BIsiH, JIAFE 479 duziy 2L §%yYa JEHRBE o] &5t
Zzko] T EE "ol HES s AET AT Y

71 (MCS: Modulation and Coding Scheme) 52 4% 4 ¢l
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[246] ol2igk A el B (CSI Channel State Information)= CQI(Channel Quality
Indication), PMI(Precoding Matrix Indicator), PTI(Precoder Type Indication) Z/XE+ RI(Rank
Indication)® T2 F U3, 7}z v AL T=o ozt ¢Sl 7t BF
AHAL 2 F 27 152 55 Uk CQl & 920 F4125 F 3 (received
signal quality)ol] &8l - Gejx]&=v], o] Yntdoz segyga IFxAT =A

7Igbete) A8 5 Aok olm AR JAFA AEHE CQl @, g™

fFrAStEA Hde] dsS E 7 ' MCS ol sigddrt
[247) 7 ol ALEARY HuwAe FrHoz AFEHe FEH HI
(periodic reporting)®t 71AH ] QA os|A HEIE HF7]A B I(aperiodic

reporting) 2 Y3 Rt

g}
c
wn
0O
jus
il
oft
&l«
X
)
B
H
=2
2
e
ok
by
o,
£
olt
e
rst
g
c
w2
e
T
oy
2
R
Z
WE
Q
2
%
5

Jh ASHA $EE 449 & Aok

PUCCH & B34 7IA=d A" = Jot. A F7ld wat adanst
AFEE ArzZwdd AEHdaz AEde doler Al Easts A=,

ojif= &g AMLEABE PUCCH o] old dHojeiet &7 PUSCH & Esj4 A%

ofy
1k

& 2tk PUCCH €& &3 F7/4 ¥3e] ZH$ol: pysSCH o] uvlsto] Azk=

op

HEIE Sof, 11 BlE)} A" & Utk EYG PUSCH AolA RI 2 CQUPMI

AsE F v

39
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[250] 714 Kol HFZA Byt B9d Az gd oA FEF
ASolE vF7)2 B agte) Fyg £ o

[251] FH%(Wideband) CQUPMI & Alitge] glojA 714 el #EdH

:
s
ffd

Ly

A}&g 4 9t} PUCCH CSI B3 % =(reporting mode)yol A€} RI & PUSCH CSI X

R=oAe] RI 2 5 33 (independent)©] ™, PUSCH CSI B1l R EoA{e] Rl & 3

m['
v

PUSCH CSI B.x1 R=olAM 2] CQI/PMI o thaiAwt & (valid)sHet.
[252] & 16 & PUCCHOIA H4EH+ ¢Sl 9= g9 2 PUCCHCSI X1 ZEE
A Folof

L

[253] [&E 16]

PMI Feedback Type
No PMI (OL, TD, single-antenna) Single PMI (CL)
Mode 1-0 Mode 1-1
- RI {only for Open-Loop SM) -R1
Wideband | - One Wideband CQI (4bit) - Wideband CQI (4bit)

Wideband spatial CQI (3bit) for RI>1
when RI>1, CQI of first codeword Wideband PMI (4bit)

CQl Mode 2-0 Mode 2-1
Feedback - RI (only for Open-Loop SM) - RI
Type - Wideband CQI (4bit) - Wideband CQI (4bit)
‘ UE - Best-1 CQI (4bit) in each BP Wideband spatial CQI (3bit) for RI>1
Selected Best-1 indicator(L-bit label) Wideband PMI (4bit)

- Best-1 CQI (4bit) 1 in each BP
when RI>1, CQI of first codeword Best-1 spatial CQI (3bit) for RI>1

Best-1 indicator (L-bit 1abel)

[254] = 16 S Z=etd, A2 A=l JB 713 B 3 (periodic reporting)oll O] A]
CQI ¢ pMI =¥ gde] upgl E= 10, 11, 2.0 E 2-1 9 4 JpA RD
T = (reporting mode)E g F UTH

[255] CQI = E}qio] wat Fdd CQIWB CQI: wideband CQ&F A2 Wl =(SB
CQI: subband CQDE ¥ 2=, PMI A& o} F-o we} No PMI 9 @ (single) PMI %

e # 16 olAlE No PMI 7F 7H-FZ(OL: open-loop), < TholB{ AE(TD:

40
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ne
g
S
rlr

R

¥ . &2 (CL: closed-loop)°ll &l F3rg vteplTH
[256] == 1-0 = PMI AFL 12 WB CQI 7F AFHE Z-folth o] A% RI &
R-FZ(OL) &3t t}F3HSM: Spatial Multiplexing)®] B-$olvt AL, 4 HER

F8HE sfuel WB CQl b A2 4 Ak R F 1 23 AgelE, A 1

l’|

FEHE dE CQI7F ASE 5 itk
[257) EE= 11 2 9% PMI 2 WB CQI7F AE=E F9olth o] 2%, Rl A5
g7, 4 MES] WBCQI 2 4 E<] WBPMIZ} d+E § 9k FAH 0= R} 1

Z34Ql AL, 3 BlES WB ¥ 25 CQI(Wideband Spatial Differential CQI)7}

£

ﬁ%% ')'F 9;)1‘:}‘ 2 iE-?/J(E_ %j_%\—oﬂ 9310%/\1 WB —g’—-z_} ;'(]_%_ CQI 1;_;7 —:L’-E‘OFJE—

ek WB CQI gl =9t =9= 2 o] oigk WB CQI )19 29] Ato] kg el

w4

AT} o5 Aolge I {4, 3, 2,-1,0, 1,2 3} F 39 S PRI, 3 HE
3

[258] E= 2-0 & PMI HEL gl ©do] MEINUE selected) tHH2] CQI 7}

AsHE AFolth o AF R € HN-FZ I dFIHOL sM)ye Afolg
AEEa, 4 BlEZ EHEE WB CQl 7F dFE & Jdo. x3, Z7o gg=

2 (BP: Bandwidth Part)oll 4] & & (Best-1)2] CQI 7} A5 17, Best-1 CQI = 4 H]

E=x
dd # ok £, Bestl & AASE L HIES A A Ahindicator)7t A &2

EH

¥

& AT RIZF I 23 A=, Al 1 =Y B3 cQl 7t A48 4 Uk

oY pMI ¥

o

Zo} e HUE selected) 9] CQI7F A58 +=

flo

[259] EI 2-
A%oltt o 3%, Rl A

2 4 vES WB PMIVE AFE 5 Yk FrEH o) Z47be) gidE FEBP)olA] 4

o[->

3 &7, 4 ¥]E2] WB CQL 3 HlES WB F1F A5 CQI

HEo] Bestl CQI 7 AEHEL, L HIE9 Bestl AAAZ} @A 442 5 Yo
Zo}hoz RI 7L 1 23 A

t}. ol ol

2 9] Best-1 CQI lel=9] zbolgke vehd 4= o}

rir

, 3 BIEQ Best-1 ¥ A% CQI 7} A2 <

-

&l

xo
>

rlr
&)
[

2

Al

, FEAZ 1 ] Best-l CQI Qg 29} m=¢=

¥2,

41



10

15

20

25

WO 2014/168410 PCT/KR2014/003076

[260] ZF A< E Z(transmission mode)ol] thato] th&-3} o] 714 <) PUCCH CSI

261 1) A+ = 1 ET 10

s
Y
&

262] 2) A% BE 20 BE 10 2 20

[263] 3) A% FE 3 EE 1.0 2 2-0
264] 4) AH BE 4 ZE= -] 2 2-]
265) 5) A% EE 5 ZE 11 ¥ 2]
[266] 6) A% EE= 6: = 1-1 2 2-1
2671 7) A% E= 7. = 10 ¥ 20
[268] 8) A% = 8 wdo] PMIRI BEa7f AAHE ASo= F= 1.1 2 24,

Tgato] PMIRI B1E 3t2] @52 MALE AL 2= 10 2 29
[269] 9) A% EIZ 9: ©rto] PMIRI E17F AAE 3 CSIRS XE9 4 > 1 9l

Ao R 1.1 2 2.1, @dol PMIRI HIE 7 &2 AAHL AL CSI-RS

[270] Z+ A% AolA F7]2<¢ PUCCH CSI B REE A9 AF AJa2ddgo
o5t} AAHY. = 1-1 2 'PUCCH formatl-1_CSI reporting_mode’ FE}0|EE
AbEEtE AFY Al Al2dgo] oste A]BES(submode) 1 EE ABRE 2 F
Sz A AT

271} ©@Eo] A= SB CQI A4 5F AM¥ Y BEA MEIZHYAAM CqQl

f
k]
rr
>,
o
153
o
=2
18
s
o
e
-z
Mo
rO
=
18
|
-z
M

(BP: Bandwidth Part)9] dh} o]
A dee) SAHE 9uigth gigE REE R Qe Fiagola A3k

o gt

ol
.g‘_l,
i\
~
o|\
N
_(3_(2
rlr
ol
>
!l
2
8
I
1
N
Lo
ol
N
€0
L
rO
=
{>
S
1

[272] 3.2CS1 =¥ Uy
[273] LTE A=®BdME AL FR glo] S8&5HE= /IFZ MIMO(open-loop MIMO)
WA Ag HABE JHreg 28EE FHFX MIMO(closed-loop MIMO) 2] o]
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A EETh HEILZ MIMO HA o)A MIMO ¢telvhe] ©}33) o] S(multiplexing gain)2
271 Y3l Fral e A7 Ad HE(EE g0, CSDHE HF e E HEYE FYPT
F Ak 71X ZFE cs1 S €] 98l UE o Al PUCCH(Physical Uplink Control CHannel)
= PUSCH(Physical Uplink Shared CHanne) & &3 3t stk4d 3 A dol] gt CS1&
e sEE HEdg 5 Aok
[274] CSI + &3 AAAKRL Rank Indicator) AX, T3 W FH QId2PMI:
Precoding Matrix Index) X 2 '@ AH A A(CQIL Channel Quality Indication) 3 X &
TP RIE ALY B2 ARE Yehly, UE7E 59 F3 A1 A4S S350

T4 she dolgl 2ER g uigth RI g2 ALY FH mlolY(long term

—

fading)ell 3l +Al5tAl(dominant) 3tA4] 2AE =2 PMI 2 CQI 3t 2td B4 ¢ 1
F718 7FIA 3 UE oM 7Ix=Zo 2 e gl pMI & Ade 37 EAHL dlag gl
grolth, PMI = SINR 59 ®WEZH(metric)s 71$2E UE 7} AZstE 714

Temy Qu2ss gebdd cQl & A2 A7 dehe gtz 24 417

PMIE °]&38S o €< 5 Ue T4 SINR & 9nt.
[275] LTE-A A€z Zo] Bt} JEdE BA Aj2go A MU-MIMO (multi-user

MIMO)E o]&g F718Q ofF AL&aF tro] M A El(multi-user diversity)E E =
a0 ZjEich o2 e AW W=w EME wo Be Ao

LFdY I olfE MU-MIMO olME <tHlY Tolel(domain)ll A ThF 35 =

TEtel A AE EAsty) wiEel =M e Aol yEHZ s
gEE oty gF e vE g W tAdE & dFs vHI] gEelth

wpebs, LTE-A Al2®lelMes =2 Ade Aegde £ol7] A HF pPMI

Tl

A7) (long-term) Z/E= FdlE PMI 1 W1 # ©@|(short-term) Z/EE AMBHIE
PMIQl W2 & o] AAlste zio] ZAEA
76] 7IA=EL W1 2 W2 § F TR AQ ArzRe s F pMmI 2

—TLH st= Al5A I 5 ¥ 3H(hierarchical codebook transformation) 2o L& 2 t}&
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Fekal 4 9F o] e Ar] FEAF 3 (long-term covariance matrix)E ©] &3} 9]
W = norm( WIW2)

278] A 4 oM W, 7] PMD 2 W2, @7l PMDE AE AHRE

welety] He AdE m=Ee

m
B

1l

= ZmruXx
s I=5

R

EdESoll, W £ WHsd
FEAEE YUEH, nom(A)E FE A o ZF ZH(column) ¥ Fd(morm)©o) 1 E
Artetd d4ES oulgit)

279 #3440l Wi 2 w2e FxE ohg 534 59 2ok

[280] [+ 5]

X 0
WI() = { 0’ < }, where X is Nt/2 by M matrix.
e, €, e | ,
W2(j)={ ", B '"l (if rank =1), where 1 <k,/,m <M and £, [, m are integer.
a/e:\'l /el\l J L\/

[281] A 5 oA YERE W1, W2 9 ZEHE Fxe WA WY QR U(cross
polarized antenna)E AME38ta, <QElL; 7+ 7FA0] 2HF AH(AE B9, B4 9A

ohell} b Awl As BgY W olstel AS swhe] wAsE AdY

[282] Wzt HWF <FHEHVe] AL, JHIUYES 4% <UdEHY & (horizontal antenna

group)Zt & QFefv} I (vertical antenna group)y &= FE & £ vt ojuf, Z

eV}t ZES ULA(uniform linear array) SFEVIS] SA4 & 7129, 5 otHly 282

d)

45 ol ¥l (co-located) o] ATk mekA, 2 1§ JELLE b B FLU
e

] 914 T 7Klinear phase increment) 54S 7HA N, GHY IS I A4S 94

+

3] F(phase rotation)® 5A4S Z+=

b
},
=2,
:oé
)
ok
r|r
~\1_|’
s,
1o
Jjmt
oX,
tjo
1
o
il
(=
o]
ol
ol
Q2
ik
X
ta
r lr
_C.L
o
z
o
o~
Ol
ol
j;
-
e
>
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. . X (k)
WD W2(j)= [a.X.(k)}

285] S 6 oA REATE N(F, $417] de S0 o) HEE TR

[286] =3 CoMP & HsME B w2 ¥ Aol Fasit. & £,
CoMP JT(Joint Transmission)®] 74-%- «42] 7]A=o] 54 UE oA L3 Holg=

dY HAFstzz, ogHex JHWIE Aoz FA4HY  JE MIMO

>
>
ottt}
o
fru
m
4\
ek
4
3o
g[N
=
2
X
Z
-
<
<
o
[t
.Ql‘,
rr
on
o
kel
r
me
<
=

=
Ad Aol @7 "o}k CoMP CB(Coordinated Beamforming)2] 7% 2] <173 o)

s5t7] AeiM AR A ARv evhAg

jo_i 'S)

MR Aol A = AAHS 2

287) 33CSI B1E 93 o 5%

[288] CQI, PMI, Z&]39 EB}Y A A ZHPTI: Precoding Type Indicator) ®/%E+= RI &
XgskE CSI & Bashr] Hs) do] Alsle Al 2 Fupg AP ELS 7)1 A =0
s A=A dEL F+ tF3HSM: Spatial Multiplexing)ol tHallA] d &
golojgel Jigol 48st= Rl & ZAdor . @Ee M cholniAlEld)

dalA RIE= 12 2380
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[289] HH E= 8 EF 9 9 @S 49 AlF Hetule pmi-RI-Report o g}
PMIRI B8 FASAY AR e 9+ M= d B Cesio 2 Cesy ©l
&9 Aol g8 FAE 9E2 AY-ATE csI HHez FAHD

[200] ©Eol st o)ty AMHMAEE FAFHWE, 9T Z4dE AR AES)
dsliA gt CST B8 33t g@@o] PUSCH ¥ PUCCH $4 A&7 FAE R
92 PUSCH #9o] A &2 B Il PUCCH AdlA Frixdozm
CSI RIE £33 wdo] PUSCH ¥ PUCCH HAl HA$o02 FAHHA fom,

g2 AY 22 A AddA(ServCelllndex)ES zt= A A9 PUSCH 7F &3d

CQUPMI H o disix, FAE CSI J=W Elglo] RI EIE AYdtes Aot
[291) I3 do] FI|HOoR CSI BIE FHe ASolE, 7IAFoZRE CSI

7t E4E UL 2HES FA8H 922 vF7|80% CSl H1E 3%

[292] 33.1PUSCHE 53 H|57]3 €SI EXL

C

o
e

MBEZH Y n oA CSI 84 =7 g AskHm

o

[293] ©ES A

¥

DCl (=, UL grant) & 49 A& §2 JWUEE FA8H, HBZY

ntk o4 PUSCH & Es&) v|F7|4 CSI BR1E F83st}l ¢S 93 By} |

HlEojx, CSI &4 T=rt 1’2 AAFH M ¢ o tislA CSI B Q3 o)
EgA"HY. CSI &% BZUt 2 wEod, o2 F 17 o wak CcSI Ba1 830

EAE.

294 [% 17])
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CSi @f "e9l 7t e
00’ No aperiodic CSI report is triggered
‘01’ Aperiodic CStreport is triggered for serving cell ¢
Q0 Aperiodic CSI report is triggered for a 1% set of serving cells

- configured by higher layers

Aperiodic CST report is triggered for a 2™ set of serving cells

H configured by higher layers

[295] E 17 oA CSI 2% F=rl ez AAFW B|Fr]E CcSI Bavt
EAHA &g YERL, orE AAEE AR co Wi BF7]4 Cs1 Ravt
EAERS UL, (102 HAAEHAE Y AToZEE TR AYUAEY
A1 Asel disiA ¥F714d csl Rt EAE S YERWH, (IrE A EW 49

Az=ozRe FAE AdEd g A 2 I s vF714d CSI Bzt
h|

[296] D= 5 AMEIZ#HIANAM st o]dY HIFZFH CSI Ei 930
[297] 3.32PUCCHE &% F7]4 UCI i

| AEsts AS n#Hdtm Yt o] E Hsﬂ, LTE A}2~®le] PUCCH E9 la/tb =
1438 ACKNACK AFde 2, 559 ACKNACK A5ES AE 249 (eg

ol

o

Reed-Muller code, Tail-biting convolutional code, etc.)3+ ¥ PUCCH ¥ 2, &&= T
3} e BE FABlock-spreading) 7199 B E e A= PUCCH X9 (4
2 Zo|, E-PUCCH forma)2 o] &35t 549 ACK/NACK A /Al

r>,
fots
e
2
b
o

299] = 172 &5 g4 7]uke] Al 2& PUCCH 99 A8 Yedls =dol

[300] E& 4F 71 UCKeg ACK/NACK, etc)?] HE4S LTE Al 2EloAe]
PUCCH X9 1 = 2 Agzs ot2 4 SC-FDMA H2A1& o] &35tof wixsts o
golth, 5% 4 /e & 17 I Zol AE AELAE A Ay ZE0CC

Orthogonal Cover Code)E 71Rto 2 AlZF GG oA ZHik(time-domain spreading)3}

47
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R=e)
o =

of AEstE YAolch &, OCC & ol§sto] AE A|F2E Ao EH
Sk RB ol o2 g2 gk Aol Az Eo] tEedE o

R 2 oAl shue] AE Af2Tt Al Gl Z
A AEEI, CAZAC Al E9] £33 Hdol(F, CCS: Cyclic ShifyE o] §ate] T o}
87 s qd. 2y, EE G4 718k A2 PUCCH X9 e A ¢ dhtel
A P27t =945 Gao] 4A AEHI 0CC 7)Y ARE @R Fibe o8
stol & thFsrt g
[302] dE 29, = 17 3 Zo] st AE ABLE Hol-5(5, SF = 5 0CC
of o8 5749 SC-FDMA AEE=Z AHE & Ut = 17dAME 1 €% B¢ F

2

a

2719 RS Aol AHSHA, 3709 RS A=l AFEH L SF = 4 9] OCCE °] %
b W 5 TR WaEo) AFEE ¢ 3tk oju RS AEE 54 &% HolE
e CAZAC AMALEFE AR 5 Jon, At 999 55 RS A2 A4
occ 7t &4 (F3x) FHz dAsd + o

i

[303] 2 2o AAdEdME 4 HE $d, PUCCH T 2 & A=
& PUCCH E9(olE E9], E-PUCCH format)g A}E3&t= a2 29 7]dke 225
ACK/NACK A% W2g “dH HE ACK/NACK # 3 (multi-bit ACK/NACK coding)
s Wgolzt Aot

[304] EE HIE ACK/NACK Y WY EF DL CC & A dEHE
PDSCH 41 & 59 3k ACK/NACK & DTX X (PDCCH & F2/A&8# 23
< JduhES Y ZEE9 AYAE ACK/NACK ZE= E5E5L A$stes 94
ofu] g},

[305] <& E9°], @¥o] oJH DL CC o4 SU-MIMO EE=2 F2Hste] 2 719 =
ZHE(CW: Codeword)E FAIFTIH, 3lE DL CC o thsl CW BEZ ACK/ACK,
ACK/NACK, NACK/ACK, NACK/NACK 59 % 479 Ij=w Ay k= DTX 744
Zgste] FHd 5 Jie] FE=EW FEE JME ¢ dnh S, ek o] gl CW
£ AT ACK, NACK ¥/E+= DTX 9 #Hd 3 7] delee 712 4 stk &
ok NACK 2 DTX ¢} §4stAl A2lgetd ACK, NACK/DTX ¢ = 2 7je] AH =
7t g Ak

[306] web @l ) 5 7§ DL CC 7} FAE I, ©¢o] TE DL CC oA
SUMIMO EEZ= saod Hdol 55 719 A5 7hs3d o AgsE 7pd
Jet. olw, 55 s} W HEE EF Y] 91gh ACK/NACK #lo]lzE= ol 7=
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% 12 0E7F 2o® = oot whe, DTX & NACK ¥ $Y3siAl Aegjdttd =
W AE] 4= 45 J7F 5, o] & ZdEh7] g ACK/NACK dFlo]ZE Aol ==
Z 109 E7 Fesith

[307) LTE TDD A=) H&5= ACK/NACK tha a5, ACK/NACK A=) %
HojME, 712202 Z+ UE o] tig PUCCH A 2R E 918 2t PDSCH & £
A= stE PDCCH o HLEE (ie. 4 CCE d92st HAHJYE) FAH
PUCCH A9 ACK/NACK Aol Abgsts ZA4 ACK/NACK A= 3o} A}
g5 2

[308] &9, LTE-A FDD A28 o)X= UE EA(UE-specific)3t Al 2A == dhte]

EXH UL CCE 535t9 B2 D = 249} PDSCH A& E U

-
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9]
it
of
e
A,
oy
i

3 B4 ACKNACK 2289 AFe nystn Ao ol fAd 54, &4F Ex
HE DL CC & 2~#AE£Y3sE PDCCH o ¥3se 9= (£, 4 CCE g9~

(
9lE, = nCCE ¢ nCCE+1 o] HAFUE) 5AH PUCCH
Z+ UE ol 7 78] &
2E PAAH PUCCH Aol 23 AFEshc “ACK/NACK A ®(ACK/NACK A1 &)”

_%

nCCE °] ¥
Ad 52 S5 2413 PUCCH A4 RRC A28 L E3

BAR/ANEEL PDSCH A&7 AE=e 59 DL AlBZdg Y tig=E UL A

B dos EA CC(ie. ANCOE E3) A$sles AL n#stn Uk
[310] ©]uwi, LTE-A FDD olAo2}= 22, UEdA €98 EE CCE& &
9= Hd cW Fol EHE F4 ACK/NACK ASTES, 49 DL AE I
Fol tiste] ALetE WAle full ACK/NACK)S TE3tAY, = CW, CC

ot ¥o

o]
=]

2 o= ATy Ao thsl ACK/NACK ¥ EH (bundling)s &35t AA =
% ACK/NACK 5 294 A$sHE W4(S, bundled ACK/NACK)S IHY
ATt

[311] oldl, cCW ®EH9 A% Zt DL AEZe Yol sl cC E2 Ccw o gt
ACK/NACK #1528 S F&st= AL oulsta, cC MEH 39 2z DL AB Xy

o] thsl ZE EE AN CC o tidk ACK/NACK HIEHE d43te RAE v
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312] A2z HEY B2 DLCC 2ol tis] =4" EE PDSCH 4l

T EE DL ZWE PDCCH o} tidte] CC ¥ & ACK 7l (B, €% ACK 7h<7)

iy

AdHFE= ACK FHEE}(ACK-counter) '2lo] 1= < <t} oW, UE 4
ACK/NNACK ol = 7z} ¢ g8 AHARE RE = HEHIF ACK/NACK
H452 A48 ACK/NACK Hol2Z ol Afojze) wet g3
WA EE ACK/NACK A8 wbal Jjuke) ACK/NACK A4 7198 WA 7hssHil
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(@)
5
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ol

[313] 4. 2EA FAHNA CSI B Y

[314] 41 =24 37

[315] £ 2ol AAagEdi Awste e JEFes FaHa Ad
(Downlink Resource)E 2 TA S Aelxdog Atgksl g 249U (Uplink Resource)E ©)
2@ FAHE F Ut 21 A #Fx). olv, st ALdES AT HEHg F
3} <=(Carrier Frequency)$} J&H 3 L& <+ 3}<*(Carrier Frequency)
2ve) AA(Linking)= SHEHEI AYLE Al2~®"] A B(SI: System
Information)ol] ™ A} H ).

[316] & <Adojgte folv ZATY AHYAEZN EFH Fug¢ 99 k=
A YA FFE ougitt, ook A2 AP e Held EA Ay E Adste
Z1A=H sYe YRR ALRE F AT dE B9, AR VA= a2 A
(Macro Cell), =& 7]A=3 2842 M2 LT vz A2 4 U vt
AT NAFE BAHLE FESEA AAgeE Aol £ PR AR
[317] =AY 74 B4 Al&EdA s dEuYo] 9 "oy MuiiE 2ot <t
Aoz BA sty s WazAa s FF Wl AdE/aAR 54 Hg

22 A (Small Cel)EQ! vho] A Z A(micro Cell), M ZA(Pico Cell), /= HAEA
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Sk
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opy
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rr

A

(Femto Cell)o] EAJT A5 2 4 T2 (hierarchical cell structure) =& o]7]F A F
Z (Heterogeneous Cell Structure)?] =Jol thish &gk #alo] wolxja it} o=
71& 7175 wjAfel dielM mjaz el 7P HA
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[318] olsfollx] Awgats FA]ol

224 AL sHAste] Aot oiul, duk AEY A2doA ARgEE A
g B0, jazdyls & Lol H&3 4 Urh
[319] BE??}, o] glelj Al 2 ol A -

=
o4 AHY 715 H AgSol H8E F gloh

}
(2
ol
ol
L
rr

[320] 4.2 ©}F ¥9ZF 2= (Multi Connectivity Mode)
[321] & 2o AAASdA = M2 d2 EEE At &, dZo] &
do] AET FAld AZ2E FAY F UE UF dFE E=ojth dEe tFE o

meoA] YT 7

ihd

[323] & So], 9Te A 1 AT A 2 AZRH AHAE SA ATLL F
art oju, e A 1 A A 2 AS FIA Aol HH(C-plane)dll A AFHE=

7)% E (Functionalities, e.g., 172 2] (connection management), ] (mobility) Z2])

[324] £, @2 7 oY AsF Ao AR(CAHS 7L 7 A
o, M1 4L 4o n M G F 59 Aoled 8T F

A2 e A9 kol = Ao Fo e e s AR 5 Aok olH,
A 1Az A2 Ao Aelofge FLY Fo AoEoIAY, B AR O

s A e & Ak dAE =i, A 1420l F1 R F2 F35 AL ARgEta,
A 240l F2 R F3 FoHF d9Ee AHE 5 ok

[325] ©iro 282 29HOR T AAC SAAY M2 TGE H4A
A 4= gk ojw, vhre) AEe ME WMEZ AAF0] glon, Wzl A
del wje 7 EA Dol A 2AEY AR oS T/ ofE ¥ o
AbA WS TR S

NE2S g},
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A Zrollm @re] AJZE A 3(TA: Timing Advance) 3tol Fol7b gl AL 714
gtek. &, B4 x4 shelAe Adg A2FAE] whgo] £ MITE FAY
g 7 Ao

o
PDCCH 413 & A7 AAZTEE 4 FAFozH o
o]Ej<l PDSCH A ZE FAlo] =& Wtz &

2RE dolg F4& A8 shd ol Vg Fu|d £ ok o9 e 4§
W7le e AEo] Auzt PlAe HHE 2&Fo= AASH] % MMSE-
IRC(Minimum Mean Square Error-Interference Rejection Combining) <F417]7} A} &2 4=
ATt olgg F217] Aol digt ARE 4 AS digh 27 A FHE G0 A

ol 2 A= dEE & Ao
&

r(k,0) = H,(k,))d, (k,1) + NZHJ (k,Dd, (k,0) +n(k,])

[330] <34 7914 k€ 5B AEZHAY kA MBS /Iﬂloh‘i,l%l
W7 OFDM A 2¢ ojvlgch S84 g o) HEHAED = gure) 209 4z
2 A TIASCR2RE AEEde 3 Azl
olwl, Hik,l) ¥ HikDZ &7 F48 74 AEdL on|sha, GED = N1 &

A dlole] HEoE, pk e wol=E dujgc dED e @z N, 2 Ho

d,(k,1y= W, , (k.Dr(k, 1)
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321 ok g ol Vel e NonNe) 4171 74 A 9 B (receiver weight
matrix)o] . MMSE-IRC 4a17]ej = WenbDe o 252 9 o go] A4ta
=3

3331 [T 9]
W (kD) =B (k,HR™
B3] oW, RS A%HE DMRSE o83t thg S84 103 go] AN %
AT
3351 [ 10]

R =PH,(k,HH/ (k,l)+—l— STk DFEDT L ¥k 1) = vk, D) - H (kD (k1)

sp kleDM-RS

[336] A 1094 Hik DS FAT T4 AdE Y, Ny, = DM-RS & A
Z9 NS oustH Pl & A4 92 ughdh T3k (k)2 A4 3 DM-RS 9]
1, 7k, D)2 FA3 DM-RS & u|gt}

337] 4.3 2E4A FAHAA ST 21 g1

(338] 2 2o AAdEoA, 4F A2 meol we] doly £548 9%

3k 71Ad wat g@o] B asfor k= CSKAE &9, RI, PMI 2/E= CQI)7F o
2

339] e, BTe Ad At 49 Aes Hokol A9 AAse} oSl
NAZow HemMaony ZBolA AU A HAYsA CSI e LT

P
F A

[340] 2 B9, A HAZ, BdE2 5F 2s54ddi HEEE PDSCH 4zl
A A A

5
PDSCH A& dE Al 713 £& 714 34 E 71 HSojth 28

[341] ©go®, @& 53 ~Edo PDSCH 437 AEdEs Al FgolA
T2 ~240 pPSCH A3 % ALBTID 7HAstT €SI & 2% @ Bad & 9
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RRC E& MAC A1%)8 oo 4T & Qo T 19 olAe Al 1 Aol F714

csLH=u Aol dd AQYIARE TR A9 AF ASE EBo] A%

ol @3 4 3Tk (S1960).

[389] w2 Al14d 2L |2 dF CSIE SAHG T, S1960 TA A T uk

< sl UL Addde &3 A1 42 2 A2 digh CS1 & A5 (S1970).

[390] S1970 TACNA TE2 Al 1 A 2 A 2 Ao izt 5714 CSI & PUCCH
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