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channel resource domain (e.g., PDSCH) scheduled by the
resource allocation information, and in cases where the
downlink data channel resource domain is overlapped
with a common search space (e.g., CSS resource), receive
the downlink data through the residual resource domain
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space from among the downlink data channel resource
domain.

(57) Abstract: The present invention relates to a wireless
communication system. More particularly, the present inven-
tion relates to a method and an apparatus in which a terminal
receives downlink data in a wireless communication system.
The method comprises: a step of receiving a control channel
signal including resource allocation information through a
specific time domain of a subframe having a plurality of time
domains; and a step of receiving the downlink data through
the downlink data channel resource domain scheduled by the
resource allocation information within said specific time do-
main. In cases where the downlink data channel resource do-
main is overlapped with a common search space, the down-
link data is received through the residual resource domain ex-
cept the portion overlapped with the common search space
from among the downlink data channel resource domain.
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o Al gkt
= 132 X Hl— oﬂ le,g_
g AAIE H% o
o] &}¢] 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) ‘& 3 2 Uk 41 A& A ~®lof] A8
< 2t} CDMA+ UTRA(Universal Terrestrial Radio Access) CDMA20003 &2
2 7] 42 (radio technology)= -3 2 <= 3t} TDMA+= GSM(Global System for
Mobile communications)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data
Rates for GSM Evolution) ¢} 22 F-41 7]« 2 -8 = 5= Jv}. OFDMAT= IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-UTRA(Evolved UTRA)
T A A 72 79 E 4 vk UTRAE UMTS(Universal Mobile
Telecommunications System)2] ¥ 4]t} 3GPP(3rd Generation Partnership Project)
LTE(long term evolution)<= E-UTRAE A}-&-3}+= E-UMTS(Evolved UMTS)2]
9] ILo] 31 LTE-A(Advanced)+= 3GPP LTES] 2138} ¥ B] Holt}, A8 4 &al/
-8}7 A3ll, 3GPP LTE/LTE-AS ¢ 7] 31 A| v & kg o] 7] %] AlAo]
A#E = A o,
B A 2"o| A gk 7)Ao 7 1LE] 319k H (downlink, DL) S %3
ke ] Aoy 0. 2 43k A (uplink, UL)E &3] AHE

SlsheE ;ﬁi—: dole] 2 thgek Alo] AHE
oF= G H o FR/& ol whet e = Al dol
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)
40

o] 7131 Zefoll A v Al
S10191 4 71 A =r3} & 7] & Y= 52 7] A ¥ A (initial cell search) 2+
S 3le}, o] 2 9] &) whihe ]Z]:?Q.El?— B % 7] A 9 (Primary
Synchronization Channel, P-SCH) % 45 7] 2} 'd(Secondary Synchronization
Channel, S-SCH)= S~A138}0] 7| X 53} 5 7] & 2531, Al ID(cell identity) & 2]
ARE 590 O 5, @HE VA H OB Ee] HREAAE

#)| d (Physical Broadcast Channel, PBCH) S <FAl8lo] A ] HEEI|AE HHE
858 2= 9lu}, § 9, B 27 A Bl ThA| ol A ek o Bz

1% (Downlink Reference Signal, DL RS)& 7413} 3}¢d A Al d JH &
geled o= vk

7] A g8 vl wdike w7 S10200 A & 31k A Al o] Al (Physical
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[36]

[37]

[38]

[39]

2] 313k A & A € (Physical Downlink Shared Channel, PDSCH)S- <4l &}-¢]
S qu_e :g]‘:?s]-/\ o]ﬂ_

)
5

ke A o] &S SR8 el WA S103 WA @A 1063 &
£= 3} 4 (Random Access Procedure)= <=3 & <= Qlt}. o] & ¢ & ¢hd&
H %4 A 9 (Physical Random Access Channel, PRACH) =49l
= (preamble)S %38} 31(S103), B8] 3}FH A A o] Ald 2 o]
=] P o LS T ZeldEd dE SH A A E
D THS104). FA 7]14dF @ Z(contention based random access)2]
F7HAQ = WY WJ\ZHH/] &(S105)7 Z¢] stk Alo] A 2
&3k = e A HH T21(S106) 22 5= o4
Hcontention Resolution Procedure)E <=3 & <= At}
28k nlo} 2 AXE el TS o] 5 ANk Q1 g/l ele A Al S
2 A=A %FA StFR A Ao /= shFFE A 5 AE 41(8107) R
28] 439 A & A € (Physical Uplink Shared Channel, PUSCH)/& €] & =
A o] A 9 (Physical Uplink Control Channel, PUCCH) A -(S108)2 4~8) & 4=
UL o] 7)Ao 2 AEshE Alo] JHE A ek A Ao
2] W (Uplink Control Information, UCI)E}aL %] % &t} UCIE= HARQ
ACK/NACK(Hybrid Automatic Repeat and reQuest
Acknowledgement/Negative-ACK), SR(Scheduling Request), CSI(Channel State
Information) 52 3 $r¢FT}. CSIE= CQI(Channel Quality Indicator), PMI(Precoding
Matrix Indicator), RI(Rank Indication) 5= ¥ $r$tt}. UCI= YnH4 o2
PUCCHE &3l A& A vk, Alo] Hnel Ejs] dlo]E| 7} F Aol %<& 5 ofof &
7d5- PUSCHE €3l A&E o7 vt =8k HIEL 2] /A Al 9] 3
PUSCHE %3l UCIE 579 o2 dAEe 5
%25 54 32 9 (radio frame) 2] T-&& o Al gk}, A2 OFDM F-4 7%
540 A 29l A, 35 2 ol E] %0 A% & A 1L 2] %) (subframe, SF)
W = o] Foj x|, & A HZH QS Th 9] OFDM 4l & el A4 Aqk
TZro 2 Aol H ) 3GPP LTE 3%l 4| & FDD(Frequency Division Duplex)©l|
A8 7ls% BFY 1 54 Z 9 9 (radio frame) -2 2} TDD(Time Division
Duplex)oll 4-& 7F& kBt 29] 41 Q] &5 A L3
2w B 1A Qe 2 E oA gy SRR A A 2 el

1078 ARzl o A ¥ o, skt o] A H L Q2 A ZE = ¢l (time
domain)°ll A 2711 9] &£ (slot) 2.2 -4 Hr}. bl AH e Qlo] ALH = o
A7) = A ZFS TTI(transmission time interval) 2} -t} of & &of 3}1}2]

ABZY Q] Aol Imso] AL, aFute] &390 4 ol+= 0.5ms ¥ 5 Ut 39
&2 A B2l A 29 OFDM A &8 3 8s}a1, T3}

=] Q1 (frequency domain)©ll A T}5>2] &}l &= (resource block, RB)S 3Z 38T},
3GPP LTE A| =¥l ol A 1= 8} 3 Ao ] OFDM < AF-&-3F 2=, OFDM 4l &= 0]
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[40]
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[42]

[43]
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TRroE A E 7 vk A4 %r)r G 2 A 9] A+ E5(RB)<>- 3F1H9]
ZFo| A H422] A4 4 Q1 ikl (subcarrier) S X 1S = At}

3lue] &30l %S = OFDM 4 £-29] <=+ CP(Cyclic Prefix)2]

T (configuration)®l] upe} G4 4= v}, CPoll = &4 CP(extended CP)$} X &
CP(normal CP)7} Qlt}. o] & &0}, OFDM 4l &o] 1.8 CPdl| 9] &l] -4 € 45,
afitol £3tell 231¥ = OFDM 4 &9 7= 771 5= AT} OFDM 4l 0]
4d CPoll 93l A H A5, $F OFDM A &2 do]7 Eoj L& 5k &5
S35 = OFDM Al 9] 9= 15 CPel 4 At} At} ol & £, 3¢ CP
B, el &3l 33HE = OFDM Al 9] 2% 671 4= Qhth. whdo] w2
L2 o] F ol T Ao Zo] A I Ebg e B 5, Al S
U5 =0l 7] A&l 2 CP7F A4 = 9

& CP7FAME 5 = A5, 3] &5 77H9] OFDM 4l &5 kst =,
shibo] A Bl 1470 9] OFDM Al 53 L8kt AJ B9l o] X5 o) 3
7l 2] OFDM 4 -2 PDCCH(Physical Downlink Control Channel)®l| €+ %] a7,

L} 2] OFDM 4 2 PDSCH(Physical Downlink Shared Channel)®l] &2 <=
o]

#2(b)*‘ Bl 2 A 2l o] &2 E A S BFY 2 A 2R 9l 271 9
3} 3 | 9 (half frame) O % A ¥, 2} 8} 3 (| d& U)ol A BEEE IO
7-7d ¥| ] DWPTS(Downlink Pilot Time Slot), }. & -7F(Guard Period, GP),
UpPTS(Uplink Pilot Time Slot)& X ¢}5ku}, 17] 2] A B2 Q)2 27 q LFoR
T EHh DWPTS+= whioll A o] 7] A &4 5 7] 35} B 2 d 34 o
A& E T UpPTS+= 7| A =roll A o] A g 4 3 whko] AFefd =1 7350: N E
o AFSE T B S ek 21 9) 3F ek o Alol o] Btk A 42159
U4 2 Ao Qlaf ek Ao A7) = S Al A sk gk - kol vk

4

3£ 12 TDD R oA -4 Z# 9] ) A B8 9)&9 DL-UL
-/ (Uplink-Downlink Configuration)< o] A] ¢t},
3t 1
[Table 1]
Uplink-downlink Downlink-to-Uplink Subframe number
configuration Switch-pointperiodicity | 0 |1 |2 |3 | 4| 5|6 |7 /8|9
0 5ms D|s|U|jyUju|D|s|U|U|U
1 Sms D|s|U|U/DD|S|U|U|D
2 Sms D|s|U|DD|D|S|U|D|D
3 10 ms D|s|U|UjuUu|D|D|D|D|D
4 10 ms D|s|U|U/ D D|D|D D|D
5 10 ms D|sS|U|D D/ D DD/ D|D
8 Sms D|s|Ujuvuju|bDjs|uU uU|D
X 19AM, D= '}3 4 =1 A B3 2] 2 (downlink subframe, DL SF)<, U™

[}
] H.3Z &) 2] (uplink subframe, UL SF)<, S&= 51 (special) A H X &<

by
%,
o
o,
H
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[45]

[46]

[47]
[48]

[49]
[50]

e, 5 A B Q12 DWPTS, GP, UpPTSE X &3t} 3 2= 5
AMBZ e le] 445 ol Ak,
3t2
[Table 2]
Special subframe Normal cyclic prefix in downlink Extended cyclic prefix in downlink
configuration DwWPTS UpPTS DwPTS UpPTS
Normal Extended Normal Extended
cyclic prefix | cyclic prefix cyclic prefix cyclic prefix
in uplink in uplink in uplink in uplink
0 6592-T, T680-T,
1 19760 T 20480-7,
2192-T, 2560-T,
2 21952-T, 2192.T, 2560-T, | 23040-T
3 24144-T, 25600-T,
4 26336-T, 7680-T,
5 6592- 1, 20480-T, 438471, 51207,
8 19760 T, 23040-T,
4384-T, 5120-T,
7 21952-T,
8 24144-T,

Al jﬂlo‘/l ?ZL ol AJell EashaL, ftA e ol Eehu = A H e} 9]

& & A A9 1Y =8 ol A G,
39 RS, S A &% AL w9l A B59] OFDM 422
Eﬁéwﬁvww1&4g&@%ag%%744mmM@%giﬂ&i

alito] 249155 (RB)> JJr Zueleo Al 127) 9] HEntEaE ¥ ahsl= slow
01]7\]5]9113}.13%4,% g o] o] & A gk = 218 ol AFl Z1e = el A
77k @ AF A A _/t(resource element, RE)%= X & €t} 8}142] RB+= 12x7
REES X838t} slake =L 50 L34 RBE 7l Np &= et F R A dF

vlefol] o e qth gUY A &Re] TaE HHUA R TaE FAY 5

e EREET PEEEE R pIEeY

T 45 Fxeld, A B el A TDM(Tlme Division Multiplexing) ©. =
b ek 2ol 27 0] AR 92 EakaTh AL A7 AL Ao] o]
AEe H8) AHEE 5 AT A2 AR GG L HloE Alme] HES el AFed
T Ak T, Al AIRE Gl Alo] G oz 2 E 5= laL, A2 AgE
Qof & dole] 9ol 0% A4 4 ek, FAH 0= An T ol A A
WA &30] ekoll §1A& Hth 3(4)71 ©] OFDM 4l o] Alo] Ajd &3-S 913
Ao} Ao sl et} v %] OFDM 4! 5> PDSCH(Physical Downlink Shared

Channel)7+ #3532 o] €] o] | Fskni, vlole] G=jo] 713 A9l w9
RBO|U}. LTEON A A5 = 3}k = Al o] A € 2] o] = PCFICH(Physical Control
Format Indicator Channel), PDCCH(Physical Downlink Control Channel),
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[51]

[52]

PHICH(Physical Hybrid ARQ Indicator Channel) 5= 3¢t} PCFICHT

A Bz Qle] A HA OFDM 4l ol A x & 5w ] A 1T Q) ol A Ao

A o] HE ol AH-&5 = OFDM 4l & 9] 7<=l #3F W& Y&, PHICH

ek A dEol gig -§He] il HARQ

ACK/NACK (acknowledgment/negative-acknowledgment) 4! &5 2T} PDCCHZ
28] AE¥ = Alo] 4 1= DCI(Downlink Control Information)2Fal A] % H t}.

DCIE= dHd e 4 ~AEY A e doo] ot 1578 9t

Abake] A A% %1 9 A| o] ¥ ¥ (Transmit Power Control Command)< 3 F3} U,

DCI % ¥ (format) & 483 T80 2 91 0,3,3A, 4, 342 T2 02 29 |,
1A, 1B, 1C, 1D, 2, 2A, 2B, 2C ‘59| o] A2 glvt. DCI 3 ol| wpe} A 1.
Aro T3, AR =9 Vi, ZF AH I =9 N E ¢ go] dezlt) o &
50, DCI W2 8- of e} 53 = 7| ZL(hopping flag), RB & (assignment),
MCS(modulation coding scheme), RV (redundancy version), NDI(new data indicator),
TPC(transmit power control), HARQ 3 2. Al| 2~ & PMI(precoding matrix
indicator) 2+l (confirmation) & 2] AH.& A8 % o & xZ3+slt), whel A, DCI
o] whel DCI ol Q3w = Alo] A 19| Alo] Z(size)7| EehxIt). g,
o] 9] DCI W2 7 57 o] 4] Alo] AR AFol AHEE 5 Ut Oﬂ*e‘ =
DCI Z" (/1A= DCI 2" 0 =% DCIL 29 18 Y2 =1 AH-&5 ), o] &

Z P21 F = (flag field)ol] 2] 8] +i-w ).

PDCCH=*= DL-SCH(Downlink Shared Channel)2] A% L 2 2} b}
UL-SCH(Uplink Shared Channel)l] tf] ¢ #}-9] &% % B PCH(paging channel)®]|
ﬂ] Sk #| o] A A X, DL-SCH 2] A2~ & A H (system information), PDSCH “3-¢l| 4|

SE A 04 S A9 AT Aol WA A 8] A T A,
?:]/]/] i 2 F ol A R whdol] thgk A E H# Alo] W=, VoIP(voice over
1P)2] 24 S} (activation) 52 W2} Alof <] Uloll A 522 PDCCH7} 254
T Atk & 5929 PDCCHE XY H ¥ & 5= 2t} PDCCH= 3} B=
9] ¢4 % CCE(consecutive control channel element)2] %] 3 (aggregation)

Aol A dEE Tt CCEE T4 A d o] el e} 2% 735£ (coding rate)©]
PDCCHE A& 3}7] $ 3l A& = =¢] 4] &g w9 o]t} CCE+= 579
REG(resource element group)®ll t]-5-¢+t}. PDCCHS] 3™ % 7}-8-3F PDCCH2]
H| E 5= CCE®] 7=9} CCEOl| o3 A& 5] = F-S & Alo] o] A3t 7 o] whe}
Azt 71472 kol Al 752 DCI| wel PDCCH 7S A4 8h a1
CRC(cyclic redundancy check)*e‘ Ao A Wl B718t), CRCE= PDCCHE] A4}
T AFE &0 whe) AL 4] ®E AHRNTI(radio network temporary identifier) 2
A2 wha7) F0 PDCCH} B4 RS A4 A0l ol kel 14
21 H Z}(e], C-RNTI (cell-RNTI)) 7} CRCol| n}2~7] )} 2 o &, PDCCH7}
o] A WA A & gk Flo]d, #| o] X A] 21 2}(of], P-RNTI(paging-RNTI))7}
CRCol| n}2=7] At} PDCCHY| Al &8 AN (WU} 74| 4 o5 52431+
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[53]

[54]

[55]

[56]

SIB(system information block))oll &k 310, A| =81 A1 A (o],
SI-RNTI(system information RNTI))7} CRCe®l| "} =7 Ho}, whdo] e 54
e AE] dEol ek el A HE S5 A A8k7] 4
RA-RNTI(random access-RNTI)7} CRCel| #}2=7] H Y,

PDCCH< DCI(Downlink Control Information) 2 & %2l W A] ] & U231, DCI+=
shfo]l gt e T O ES 9 e A @ vE Ao AR E E?:Lff t}.
AWEA] 0 7 1220 PDCCH7} shube] A H Q) ol A x5 :
7}7} 2] PDCCH+= 8}y ©]72] CCE(control channel element)S ©] 83l %<5 % 3L,
Z¥7} o] CCET 9A| E 9] 471 ALl & 4ol vl 53k, 471 4191 & 4 = REG(resource
element group)=. A © T} 471 2] QPSK 4l &=-0] F REGel| W8 @}, &= Al 5o
st A} 8 A= REGO) 285 %] eom, o] 2 Q18] 5701 %] OFDM 4l &

Ylol| 4] REG2] & 7|9~ -5 A (cell-specific) 73 212 o] 4] of Fof u}e}
bzt REG /W (5, 23 O W58, 2 252 4719 A8 aE E3hH2

2 st&F" = Al o] A E(PCFICH 3 PHICH)Oﬂ =AM E Y &, REGE Ao
B 712 A @ 2 AR T 47] 9] PDCCH 7 0] 3% 30| Y& 4 nf¢}
o] 2]t}

i

(A

Oih

3£ 3
[Table 3]
PDCCH 30 CCES] 74 (n) REG2] A+ PDCCH B E 4] W4
0 1 9 72
1 2 18 144
2 4 36 288
3 8 72 576

CCEEX dHAom HWa 7L v AR AFEH AL, v Y T 2A 28 ddlaly|
A3, n7l el CCEE = 141 =73 2t PDCCHE no W28} A& =2
7= CCEO A Wk Al <= 9lu), 52 PDCCHE] 58 $18) A8 &= CCES]
M= A2 Aol whet 71 4] ol o8 A4t} o] & &, PDCCHYF £
bk A A d(oll, 71 A T el 77k )e ZhE whiks 9 gk A1 A 5, skt
CCEREE T ¢ Atk e, Y&t A d (e, A A Ao 7H7k2)& 2h+=
ko] Q- S5k 21 2~ E(robustness)E 2 7] 18l 8712 CCE7} AF&4 <=
AT Tk PDCCHE] ¥ dio] A g Aeof vty 244 4 9

LTEo| =% ¥ Wote LZM @ik 9138 PDCCH7F 9 %] 8 = al—t— A g
A E S| CCE HA& A Zlo|t}. ¥hdo] 2kl PDCCHE 3h= <= 9l
At A E 2] CCE A X*+ ‘44 3-7H(search space, SS)’ S = X 3
LTEA A, 74 &7k Z}7Fe] PDCCH Wl of] wfe} th& Alo] 25 7t
UE-E 4 (UE-specific) & & & (common) 712} &3ko] 2 AHolHt}, UE-574
22 ZF(UE-specific search space)> 2} @S- 93] 7R o2 A
AA ke 9= RE v A Xt UE-54 2 &8 A 312

E
ol _‘L
r\r
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=
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o] Al PDCCH

A el A 714 =

3L

wjoll, F=o] 2l A 1

3L

AHH

mK

Ho

4
[Table 4]

kA

[58]

L

PDCCH

ol & A

& 9

(Blind Decoding, BD)<]

=
=

%!

=

A=

2}

n=h
=

[59]

R0 1AE 414 gk

# 1e) ¢

g,

s

e
=

ZHAH HALA] W 2

=
=

il 47g e

mK

PDSCH

A2 CRCE 24 3 5 (scramble) St 0. 24

PR
1=
74

AR GE (T8

it

b1 9

)

e
=

thE-QtEIL 7] %

b

)

ofgfoll v

o
ol W]
& '
x
o o
oF WO
o ;%L_
S F
X
mﬁ W Ao
- g B
o T 1L 2 o
W ~ oF I
4 % _W%m i
) o AN
ool ﬂu% Mﬂ% i
T OwmQowlS SF® I
Tz TI=IF
wﬂbﬂﬂlﬂlMJwﬁ Wosm
grzvwxem™® £ &
2x ghomdrpr T oM
g™ T owp X g o
R B = B b
Ho o= o ®® I W
: IR I AR IR 2 T
S R ) ] S T T T -l =
]| RS ! ! =t =t =2 Y Rt Tt
| Go o Lo o o o o B B
G TR R TR R R o B
“ooeoeoeoeeeee

_ e e e e e e
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Alrd

[72] @ 0 1B: B -1 | F3Z e 39S 0|83l PDSCH (R E 6)& ¢35 FHE
A4l e

[73] @ 2" 1C: PDSCH (o], H|o] A/H R EF)| 2 E A| ~d 1) 98 v $-
FHEG 2] g

[74] ® X 1D: TS A4 MIMOZ o] &3} PDSCH (RL.E 5)Z 93 9 E
A4l e

[75] @ 2 2: ¥ F X MIMO 5 2F2] PDSCH (.= 4)E 93k A4 e

[76] ©® X 2A: 7|53 MIMO 522 PDSCH (5.E 3)Z 93 A9 e+

[77] @ 271 3/3A: PUCCH % PUSCHE ¥l 2-H|E/I-H|E A8 24 gk 28
e Aol 4

[78] e 8-S st u), @he & A 1 g ol A F U 44w 2] ol
HAES TIPS slo] 874 v WA A& M= U2 CRC #h o5 A sk
AL 22 B AL 5 RS QR R F YU WA X & A2 thE CRC
o R AAaste A2 EejlE A5 sl £ A e

[79] %= 5% 7] A= A PDCCHE 14 3= 212 YERd E%EOM.

[80] T 55 A2Ed, 71X =& DCL EM ol wh} Alo] A WS YA FI), 7] A=
G2 HlE = Alo] AGhlef ufe) E29 DCIJ“,H(DCI format 1,2, ...,N) %
shto] DCT 2 S A 8s 5= Qlth, WA S41000 A, 2HzHe] DCI 32 o] wha}
A3 A o] A 1ol ol 2] 3] Z (error detection)S 9 $F CRC(cyclic redundancy
check)& F23lt}. CRCol = PDCCHE| & AHowner) W & 5ol e} 2] HH =}(of
RNTI(Radio Network Temporary Identifier))7} v}2=7] €}, T} A] 3l PDCCHT
21 ¥ 2}(ol], RNTI) 2 CRC 2= 8 E H .,

[81] # 52 PDCCHO| vf27] 5= 2P HAE 9] o 2 vERIY,

[82] %5
[Table 5]

B9 B 4
C-RNTT,

g-E£4 temporary C-RNTI, o] T (unique) 21EE &) AL H
semi—persistent C-RNTI

P-RNTI Holg AAAE Y AHE4E

5 SI-RNTI Al2E ARE 98] A1E-H
RA-RNTI de AL =S Y8 ArE-R

[83] C-RNTIL ¢ Al (temporary) C-RNTI

9+ HEA] £ 4] (semi-persistent) C-RNTI7}
AH&H W PDCCH= d @ ét 54 &3 93k Alo] RS =51, 21 9 vg
RNTIZ} AF-8& 5™ PDCCH= A ] & wibo] SFAl8k= 3-8 Alo] AHE
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[84]
[85]

[86]

[87]

L2 ©H ] S42001 A, CRC7F 71 A o] A 1ol 2 -5 3}(channel
coding)& G~ 3}of F 535} H do] Bl (codeword)E A4 ST}, 7| S4300 A4,
PDCCH 3= ¢f| et CCE ' @l " (aggregation level)ol] W& A& F vl (rate
matching)< =3 g0}, T2 S4400 A4, F-S3}H Ho| B & WM &dlo] WX
/dﬂlzg /zg ] z‘;hq_ -3]_14_9] PDCCH= ﬁl/d O]_L 1_1 /;j]%ﬁ S CCE zh;} gﬂ 1 o]
1,2,4,8 5 3 5= Atk @A S450001 4], Mz A B85S &2 49

A2 2 _/t(RE) o] 853 (CCE to RE mapping)¢+t}.

% 6+ ©do] PDCCHE A ¢ 8l = 2l YEd 55 ot

& 6= o, @A 510004, TS =] Al Al e 45 CCER
U] 93 (RE to CCE demapping) $+-t}. T 7] S52000 4], Tk A4l o] o] ¥ CCE
2};% gﬂ Hﬂi PDCCHZ _/r:/\] OH o]: o]-b ] YTER 71—71—9] CCE 1% gﬂ il oﬂ
&l A 352 (demodulation) $Ft}. T S53001 4], @ik 52 H dlo]H o A
t] vl 4 (rate dematching)= <=8 $Fu}, TS Al o] oW DCI 3 (%= DCI
|o] 25 Alo]2)E 7HX] Alo] ARE G218 oF 3f=A] B27] wj<tel] ZH2}e]
DCI (%= DCI ¥ o] == Alo] =)ol T ej A x&& g 53 v}, A
S54000 4, A5 tuld H dglo]g ol o &0 whe} Al & & 8 (channel
decoding)& 7383} 31, CRCE A A3} o ¢] WA o] B-& HE3k), o &7}
WA EEA] ek o T2 2}Al o] PDCCHE # &3 Zlou}, whel, of 2] 7}
A S, W2 v CCE A el o], & DCI 222 (B += DCI ¥ o] =
AFo]z=yoll T e Al A& a4l Bkl = &S e gttt @ 855001]*1,}}/&/]
PDCCHE &3¢t a2 5584 v o|E 2 4] CRCE A A3}aL Alo] AEE

fﬂ\

=

ep o] dhbol] gk 15.529] PDCCH7F 5 A B2 e 9l o] Alo] G ol A

A8 2 vk 714 78 @l A 319 PDCCHE Ao G 9] o]t
A 0] Bk YuE AFTHA Shizvh wpeba], e A e o) ol 4

PDCCH %- 5 (candidate) & 2] ] 3t& EUH H 3lo] A1) PDCCHE 2=

o] 71 A1, U Bl & (monitoring) ©] & ©Eto] 5241 PDCCH $-1.&< Z+7He] DCI
e mpe} F35.3845 A Eake AlS wekth o] & B ekl = 415 (blind decoding
U+ blind detection)©] 2} ¢t} B0l = &S §98, @2 Al A A
PDCCH<®] 2] " (identification)¥} & 3 PDCCHE -3l 2% &= Al o] A 1.2
13535 F Ao =33t} o] & &9, C-RNTIZ PDCCHE

v v} 2 7] (de-masking) §F 74 -$-, CRC ol 2] 7} §lod vk & 2212 PDCCHE
A%k 3lo|th

H, Ea}ol = &9 23| = (overhead)E A A 7] 7] $13}o], PDCCHE
o] AHu = Alo] A FFH UL DCIEHR O M57) ] ZHA A4 Hu),
DCIE“/HS o] MR o gy s Eg3), DCI AW whe) g1
Ao TR/, AR Ao /4, 7 AR A =9 N E 4= Fo] bt 5gl,

DCI 3= ol wh2} DCI SEH o] A 95 = A o] A 1. 2] Apo] =7} Eehxit), 9] 2] <]

O

)
°]-§3

Ol
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[88]

[89]

[90]

[91]
[92]

DCIENE 53 ol 4ol Alo] 41 Aol ALg & vk,
¥ 62 DCI 32 00] A3l Ao K2 of & Vel ol gl A Z+ H 1
A o] N E Alo] 2= o Al Y B, Ao B E Alo] 25 A 3Hah= 212 ot}
356
[Table 6]
HAE 3= HE(E
(| =90/291A T+ gk =Yz (Flag for 1
formatO/format1A differentiation)
(2)| &3 Z = (Hopping flag) 1
g B @9 "9 FF AW 9 (Resource block] UL L
(3) assignment and hopping resource allocation) ﬁOgZ(NRB (Nyg +D/2ﬂ
) Hr 2@ =2 71d 2 gudAa] iA (Modulation and coding 5

scheme and redundancy version)

(5)| 27 do]lg A A&} (New data indicator) 1
(6)| ~7A1="AE PUSCHE g TPC #HAHN= (TPC command for
scheduled PUSCH)

(7)| DM RSE #% Ate]Z28 H=ZE (Cyclic shift for IM RS) 3
()| UL g~ (UL index ) (only for TDD)
(D | QI BFH~E (Q] request)

ZYaFAes 2009 0 1A FEE 93 HJu AEolu)h &, DCIEY
07} 1AE U3 Flo] 5 Alo] 22 7} a1 Ao 9§ -},
ARES g B 5 A9 99 A=+ 55 PUSCH B+
+=-%& 3 (non-hoppping) PUSCH®l| u}2} I = 9] 0] E Alo] 27} de}d 4= gt}
=-%5] PUSCHZ 93t A9 E8= gt 2 33 A¢ ety I ==

MEE FY L ABZA ) R WA E2 A

o

—

log, (N (VE +1)/2)]
srarol Al g et o714, NS e S Sl Fabe AR e S7

Ao A AAE = g A dE v Fol mhet A ok whabA, DCI W 0]
9 OlféE A OlZﬁ—t— R e %Oﬂ ELPE} b 9 Yk DCIL 2 1A
i S E A9 Ho|RE Alo] 2K
'8}6:}%2 ﬂ%ﬂ%Oﬂ el 4= 9lv)k. DCI £ 1A= DCI EH 09l )8l 7]&
S -2} A, DCI 32 02] 41 1| E &9 <=7} DCI
x4 IA/] ?@£ H] S Fuv A2 79 DCI X9 09 o] 2= Afo] =7}
T8 A w71%] DCT 9 00l ‘0=
Tﬂdv} 2otd 00e DCIE i o] 3 2 = (padding fleld)oﬂ IR =
2 Az Qle] - 2F o Al gk
E7E 3hEshd, ”6’“’“3 1 S| 12 JER(el, 27H)4 EEE X
S5 CP A olol wheh A2 12 29| SC-FDMA A &2 £
o &, H.-& (normal) CP2] 73 -¢- &5 771 €] SC-FDMA 44

)]

O

-
o
wn
e
T
ch
oﬁ
nl o
do
pol

o,
2
i,
Ty
m{m
H:
i)
ok
o
w)
Q

B
)
e &
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‘%%EM%EEH]O%ZT?EU%]O] ol A vlo] B F A3} Ao] g o=
TFE-EU vlo) B 9> PUSCHE E¢13lal 4 52] tlo] ﬁi% A& 8k

[93]

[94]

[95]

o] AFEE T Alo] 9 9S PUCCHE *3Hstar Alo] AR E zﬂ%o—:tﬂ
AL-& T PUCCH= F 31 Soll 4] Hlo] B o o] o Fitol 94
Z(RB pair)(l], m=0,1,2,3)S ¥3a} £32S FAA = S35} Ao ?ﬁ =
HARQ ACK/NACK, CQI(Channel Quality Information), PMI(Precoding Matrix
Indicator), RI(Rank Indication) 5= 3 3glt},

T 4E Fzsho] Al ule} ko], 3GPP LTE A 2~ ¥ 2] FDD = TDD
g A A HEZH L EAA *= 7l 9] OFDM A& 75 o] AHE
A3l 7] Y3k E2] A9 <] PDCCH, PHICH, PCFICH 2] #<&ol A8-% a1
L} %] OFDM @%—z—t tlol® &S g &2 A9 <l PDSCH A&l AH&=
2= g)\q_ oq] n%ko }\1 H _Lﬂﬂ o] E/ﬂ ol }\]/\Eﬂ E/H(oq] FDD/TDD, }\]/\Eﬂ
o} & % ‘3)011 ELPE} 170 ] Aol A FHolf 4719 AE= AAE 5 vk 2+
*1Eiﬂﬂ%1°ﬂ*1 Alo] Ad dFol A&k 44 7<=+ PCFICH 5 9] =+¢
NS 538l 54 <l (dynamic) B2 =2 RRC(Radlo Resource Control) A] 1Y & &
S8l 2k A (semi-static) €] HF2] O 2 whtol Al At 4= u) Hof A Avd
H]—ﬂ— 71-01 LTE }\]/\Eﬂ oﬂ}q DL/UL /\ﬂlz?ﬂ =d 71— ﬂo{ qu_e 7(45101_7] 5‘34
=] A4 ¢l PDCCH+= *1Eiﬂﬂ o o] Aol OE‘(Oﬂ Ao S g A
Oéﬂ)-%ioﬂ A& 5 AA T XﬂOJ B ol 8l G 3t+= OFDM 4l & 7}==7}

A glE = 5 S 2 18] PDCCH Aol kA 7} v}, upe}A], PDCCHE ©] o]

< (o, PDSCH% Ak A o ﬂ)ﬂr Ty AEES T AEske Aol

ol g}, "ol & & o 4] PDSCH$} FDM(Frequency Division
Multiplexing)/TDM(Time Division Multiplexing) %%} .2 Z}-f-35 A t}53}
2 += &5 PDCCH (Enhanced PDCCH, E-PDCCH)E = 3F+= 21& a1y
21T}, 71¥= 9] PDCCH+= E-PDCCH®}S] 735 9 & 3 W A A of| A ] 7] A]
PDCCH(Legacy PDCCH, L-PDCCH)= X = = 3]

% 82 E-PDCCHE #]-4% 7% -9 L-PDCCH, PDSCH, E—PDCCH7P Uz sk =
o & of A gt

=85 FZ3hd, L-PDCCH % & & @7 A| PDCCHY} &34 = = g oS
oju| st A Bz Qo] Alo] g Oc‘u 4 ZAzx)yol| s et = Aok o uhek
L-PDCCH & &2 Ao] d o] ol A] 24| & PDCCH7| &2 = gl Alo] A4
A1 9 9 (F, CCE AF9)), 53 PDCCH 1A 3 7+8 2o v| st &= 9lu}, 319, u o] E]
2B 9 (ell, PDSCHE 98k Akl 9, = 4 Z=x) Wl PDCCH7}F 57}
At} o] g 9ol 5 ¥ PDCCH= E-PDCCHE L A H 2 4= ¢
3ol &3 2] E-PDCCHY| 91+ 49-5 =A 8k, Z1#L, o
o A| A, E-PDCCH+= A B3 2| 9] &9 (=5, 7 71 8] &3l A D= ST -
UTH B, E-PDCCH= A B2 E Q] T &2 SEA S 12 Qlal &3 99 =
EAT 75 Q)

o i
4

20
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[96]

[97]

[98]

[99]

[100]

[101]

= 8ol o A] ¥ wie} Zho), 71¥ 2] L-PDCCH, PDSCH®} E-PDCCH 7} t}5-8}2

21 o1 oju] PDCCH”} L-PDCCH &% & 1= E-PDCCH % ¢ 5 o] = 9 9o
3 ¥ =A(=, PDCCH A& < 93¢ 14 ¥11(SS)°] L-PDCCH %= E-PDCCH
A F ol Aol FAHAHEADNE Y AT Al 2dF(el,RRC A1 ") 55
& w4 K o v AAE 4= v} 1=, PDCCH(55, PDCCH <2 93 74
X3 VAREd PO RE R ) Héfé L-PDCCH % ¢ %:+= E-PDCCH 9 % & ¢] = 4
FE= )= AE S AT AL E (o], RRC A ZLEE) 52 &

AR o2 AAE I Q)

E-PDCCHell t3l] Bt} 4] 4] 0.2 23] B, E-PDCCH+= DCIE Y& = AT
DCIOl| #3F AFak ¢Fe] A& 3235t o] & &9, E-PDCCHE 313 % =
2AEY AH, ASH A 2AEH 4B E YE 4 Y E-PDCCH/PDSCH 74
4 E-PDCCH/PUSCH #7d - & 19] ¥4 S107 ¥ S1083 #Fx3lo] Arg gk 43
FA/FASY =5, @S E-PDCCHE 47213} 3L E-PDCCHY]| t]-§- 4 =
PDSCH*E— F 38 dloJg/Alo] HRE 418 4= ) 4, T2 E-PDCCHE

S A18}3L E-PDCCHoOl -3 % &= PUSCHE 5 3f do]El/Ao] AW E F418k 4=

At E-PDCCH H& 2 A (], Ad F23}, I e, v53 )= 71§
HE Well A 715 LTEN ol S22 A1 (52 5 WA &= 6 &) o]-8-31
Fod oo dgd el wad o 9l
319, 71 9] LTE= A o] &< el PDCCH %
b= vl 2] o oFsfar 213k o] Ay F el 54

%

O

F

% % (¢] 3}, PDCCH A
l-
=

=l
Uiko] PDCCHE #4381
s

S

o{wimo

= "okaL vk whebA, g2 SelQlE HES §5) PDCCH A4 &3k
A512]l PDCCHE Hold 5= Ut fAFSHAl, E-PDCCHE AR of oF
AN = AA ) A3 dFE 5 vk

ool A €l nkef ko], Ao A d 1155 913 PDCCH 414 5 7H(PDCCH
search space)dll & 3% 4 ¥ 7HCommon Search Space, CSS)¥ UE-54 44
& ZF(UE-specific Search Space, USS)©] 21t} E-PDCCHE ©]|-8-3}+ 7 -$-, PDCCH
A F2 UE &4 ol A Al o] H-3}(control load) /%= L-PDCCH
ZH3(L-PDCCH interference) 5-°ll Wk} t}-3} 2ho] 3714 W] o &2 -84 4=

—>i£050ﬂ
% do o |

A @ ol 74 8kaL, UE-54 714
& E-PDCCH B 9 “oll A8k " (olst H 2)& el e =7 Qv =
9%= W 20 Wt FE A4 FXHCSS)0] L-PDCCH @ & el 749 & a1
UE-54 A4 F7HUSS)°] E-PDCCH G < ol 44 € HHZe & o A3,
%2 994 CSS+= L-PDCCH 9 & Foll A 55 A5 A ol 744 =
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[102]

[103]

[104]

[105]

[106]

Aoz A E O Q) 3FA| ko] @ &A| oA Mo a1, A A 2 CSS+
L-PDCCH 9 9] A+ == AA ¢ AAE =% 2131, L-PDCCH % & Z A 9]
shdd = 9l

W 29 A9, 518F3 At o] B|(DL data)Z A=A = ol ot H A 1WE
PDCCH(DL grant PDCCH)7} E-PDCCH % ¢ 2] UE-54 A4 37+ 53
AgE 5 vt AEE = oy 9 29 E PDCCHR Y E &35 &= a1 3d# A
to]H gL 3 PDCCH A5l A8-% A (ell, CCE %2+ RE)& 3282
AT} A 24, 31 PDCCH A 5ol A& A2 - ® Al A ol A “PDCCH
A1 (PDCCH resource)” 2.5 A A& 4= it} Wb 22| 45~ sty 3}k =
t]o] 8 ¢ 9 o] PDCCH A& 33131 Q1A Wk UE+= PDCCH 7 %2 53
PDCCH A 9] 912 & < = v}, whab A, UBEE &4 s1ek3 =1 o] g
% Aol A PDCCH AH¢1-& A 9] g vhv] %] A wbS A A a13F = A do]H 7415
A& A& Ak

W 29] 49- L-PDCCH 7+ 9] o &2 2FA| ik A o] H3}o] v &t Fho] & uj
& 5 glon, = tF eV A F 2/5= UE-5 %4 DM RS(DeModulation
Reference Signal) & 5 &3l UE-5%4 PDCCHOI| thgt dE A& v
FAA 7 = A A 8T

wEugoR, % AN ¥ UE-54 A4 §7F 252 E-PDCCH %4 ¢
el sk W olsh HH 3)S a1y e S vk B 102> W 3ol whe) FE
1A FZHCSS)H UE-574 314 F7ko] B4 E-PDCCH 949 “goll 4%
MBS oA gkt

T 109 = sEH A HlolE & ~AlE Y 3= kY A 19 E PDCCH7}
UE-54 A4 #3318 53] d$H = 4o 2 I3

— i !l 7/3.4& E}\]Hoi )\)\ﬂ' 6]’Z]E’O]7/if
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