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o] AAE 93 FH

W (User Equipment, UE)- 214 ¥ A U o] &4 & 714 4= 91 91, MS(mobile
station), MT(mobile terminal), UT(user terminal), SS(subscriber station),
-1 7] 7] (wireless device), PDA(personal digital assistant), 541 X % (wireless
modem), ¥ 7] 7] (handheld device) & TF 2 S0 &2 52 4= ]},

7| A o2 Aukd o 2 whiba) FAlSk= 31 W A] A (fixed station)S 23S
eNB(evolved-NodeB), BTS(Base Transceiver System), 9 A 2= 3Z 91 E (Access Point)
T UE g2 54 4 9l

7k 7N A& SR A ] 4] @ o (dnbA o2 Aoletal el tiE] 4l
M| 28 Ag gt AL A v G (A E Bkal $h o= vro] A 4= i

o] 3}of| A &} = (downlink, DL)+= 7] X
733 % . (uplink, UL)+= Tel A 7] A= 0 2 0] F A1 o n|ghr}, 313k g Lol A
AE7]= 71 A = 2] A7 T

X

—O
At
X2 1<% 3GPP LTEO A 541 2| 9] o] +2 8 ek}, o] = 3GPP TS 36.211
V8.5.0 (2008-12) "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical
Channels and Modulation (Release 8)"2] 643 3223k = Qlt}, F+-4 322 ¢ (radio

frame)< 0~92] A& =7} u| A%l 107)] &) A H.3Z 7] 9 (subframe) & & -4 ¥ a1,
o] A E T 279 SR (slon) o2 T-A] H ), 3fbe] A H ¢l
A& ¥ = v 48+ A {FS TT(transmission time interval)©] 2} 3131, o] & &
shube] M H Qo] o= ImsolaL, shuhe] 58] dol= 0.5ms A = T

o] S52 A 7E g Aol A 522] OFDM(orthogonal frequency division
multiplexing) 41 ¥ S 338k 4= 21t} OFDM 41 '8 & 3GPP LTE”} 3} & = ol A
OFDMA (orthogonal frequency division multiple access) & AF-&8F X2 =, A 7F
& ool A 3}t AH STk (symbol period)S 3£ 3F7] ¢Sk Aol Eapek ¥ )
A& Aoy WA o] Algks = A& of T} o] & E°], OFDM 41 H &
SC-FDMA(single carrier frequency division multiple access) A 'H, 2 7} &
o s B QT

3ol S5 7 OFDM A 'H & 813 = 318 of| A 4] & =& 7] % &L}, CP(Cyclic
Prefix) 2] 2 o] ol whe} shrfe] &0l L35 = OFDM A 9] 3= nld 5= it
3GPP TS 36.211 V8.5.0 (2008-12)°l] & &}, W= CPoll A 1 A H3Z &7
OFDM & X313} a1, & (extended) CPOl A 1 A H X # A2 6 OFDM A&

E 3,

of

all

O
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[39]

[40]

[41]

[42]

[43]

[44]

[45]

PSS(Primary Synchronization Signal)~- 3™ % &3 (A H A A B g (19~
021 M E sz elye] AWA &3)3 1WA &3 (o] HA A Bzl e
51 Eazeehe] AMA &35%)2] A% OFDM 4 ol Zd 5 d vt PSS+
OFDM 41 57| = &% 5718 47| 98l AF&-5 a1, =] 4] 4 ID(identity) 2k
A #5] of 21t} PSC(Primary Synchronization code)© PSSOl A}-8-% =
Alg 2=o]1H, 3GPP LTE+= 3711 2] PSC7} it} A Do w2} 37 2] PSC = ol -5
PSSE HETTh AMA SE3 11HA &3] vHA 2 OFDM 4 ¥ 247} ol =
T3k PSCE AME-gHT

SSS(Secondary Synchronization Signal)<> A1 SSS¢} #|2 SSS& &gk}, A1
SSS¢} A2 $SS+= PSS7| 7155 = OFDM 4] #lof] ¢17] 3k OFDM 4] ' o] A]
G SSS+= Q) E71E 7] $al) A-&H T SSS+= PSSkt o] A
IDE & 534 A8t} A1 SSS¢F A2 SSS+ A] = & SSC(Secondary
Synchronization Code)& A}-& 3}, Al1 SSS2} A2 SSS7F 242} 3171 o] F-ut5-3&
ket ar st uf, o] 3191 2701 9] SSC7F 7 2F Al A 2= 7F A1 SSS <) A2 SSSell
AL-&-H T

PBCH(Physical Broadcast Channel)<= A H & A B2 gl o] - A &9 obAl
4711 2] OFDM 4l ¥ol| A AH<5¥ o} PBCHE ©iio] 71 A<ty A1 6h=d|
ApAQ Al 2~®l YH 2 Y 2n PBCHE 538 dSH = A2 s
MIB(master information block) 2} $+t}, o] e} H] 1l 38}o], PDCCH(physical downlink
control channel)?l| 2] 8]} #] A] %] &= PDSCH(Physical Downlink Shared Channel)
Ao 2 AEE = A28 A B E SIB(system information block) 2} gt}

3GPP TS 36.211 V8.5.0 (2008-12)°ll 7| Al w}-9} 7-o], LTES A &&] Al d <
d]o]H =9 2l PDSCH(Physical Downlink Shared Channel)$} PUSCH(Physical
Uplink Shared Channel) 1l Aoz d el PDCCH(Physical Downlink Control
Channel), PCFICH(Physical Control Format Indicator Channel), PHICH(Physical
Hybrid-ARQ Indicator Channel) @ PUCCH(Physical Uplink Control Channel) =
L = ATk

% 2% 3GPP LTEd A st A A B2 g Q)] 725 YEpdTh A/ X gl
Al ZF &g A ol A A o i < (control region)d} H] ©] ] & < (data region) . =
Lo Xk Ao @ o g lve] AW A £39 k4 #Hd 3 OFDM
ARG g, Ao o o] 35 = OFDM 48 9] 7| == vl 4= Q.
Ao} @ ol &= PDCCH7} &9 & a1, o] B] % 9 ol = PDSCH7} &9 v}

] 5= (resource block, RB)<> A9 &t T 9| 2 3}1}2] &304 72

=

>
40

RS =
FkEuE LT o] & &0, slbe] 3 o] AlKE ol 7 OFDM 41 &
Egbetal, AL EFE Fuba Aol A 12 Bk aE Esketd, 549
A 552 7x1271 2] A9 Q A (resource element, RE)S X513 4= Q)
A Bz el AHA OFDM 4l ¥ ol A 7 <F 5 ¥ PCFICHT A B3 # 91 of] A
A AN E2] Aol AL-8-5 = OFDM A H o] 45, Al g A 9] A 7))ol #3h
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[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

CFlI(control format indicator)& U-ET}, W2 W14 PCFICH 4 0. = CFIE 5213}
F-,PDCCHE XU E #3,

PHICH+= 3% =7 HARQ(hybrid automatic repeat request)E %] ¢t
ACK(positive-acknowledgement)/ NACK (negative-acknowledgement) 2 3 &
U2, etk o8 A& = ek A o] g ol gk ACK/NACK 4l & +=
PHICH 7 &2 A& T},

PDCCHE %3 A5 = Ao AHNE 315F% A A o] % ¥ (downlink control
information, DCI)2} 3L ¢t} DCIT= PDSCH | A9l &d(o| & 3}aks =
JWEIE gy, PUSCHE] A9 St (o] & o T HE LK ¢
o] o] UE 15 Wl 7I UEE ) ek A& 349 Ao W&o [ 2/t
VoIP(Voice over Internet Protocol)Q] gAsl=E xoksk 4= 9

532 e A dlo B 9] HES e o A ol
A BT 9ol A PDCCHE 5114 E1 Yool dFH A X}% $t-& PDCCH(101)
Ao FAST Wl A7) ek A A S 7| WEo 2 sho] A F =
PUSCH(102) 0. = s 7 vo] g # & A5

%45 ol A vo]H 9] 42418 YER o A ot T2 PDCCH(151)°]
o] &l A A ¥ = PDSCH(152) & & = a1k =t o] B] 3| Zl& A1 gt ehh
aheke o A B gl PDCCHE U E #3lo], 3laFd = 219 st &
PDCCH(151) & 0 = 41 ghe}, whike 7] a1 g A A9l ddo] 7 7]+
PDSCH(152)% 0. % 3} 8k =L tl| o] B 9|7 & =4l gh

X 5% PDCCHE| & Wbl &5 0|t} 7] A =2 whdol| 7] e =
DCIoﬂ w2} PDCCH E -8 273k F DCI¢ CRC(Cyclic Redundancy Check)E

0] a1, PDCCHY] & AHowner)t} £ o whe} 2173k 28 2} (o] & RNTI(Radio
Network Temporary Identifier)2} 3L Ft})E CRCOl| vF2=7] $+t}(510).

E4 @S 918 PDCCHepH @i o] a1 A} o & &
C-RNTI(Cell-RNTD) 7} CRCol| vp2=7] = = lv}. B, Ho] A WA A& 3
PDCCHz}A o] % A A] 2] H 2}, o] & & o P-RNTI(Paging-RNTI)7} CRC?I|
v A7 = o) Al 2" AR E Qs PDCCH#A Al =8 A1 /\]Hﬂ]]_
SI-RNTI(system information-RNTI)7} CRCOl| w227 = 4= i), whido] i
o 4 2 ST M o] A Lo U] aF kol @yl oA A~ ek X A7) 94
RA-RNTI(random access-RNTI)7} CRCOI| v}2=7] & = T}, H29] whdko] o gk
TPC(transmit power control) '8 ¥ 2 #| A 3} 7] 93] TPC-RNTIZ} CRCel| w}2=7] =
5 9]

C—RNTI7} AF-&¥ W PDCCH<= &g 38k 54 a2 A3 Ao g w0l & &
E- A (UE-specific) Al o] g W g} $HE =31, t}-2 RNTIV|F AH8-5'H PDCCH+
A B e 5529 gtbo] 2418k = &8 (common) A|o] G HE &0}
CRC7} 3714 DCIZ ¢l 7Y 3}o] 33315 d|o] B (coded data)=

al
e
s
A AT(520). 15 Al 151 2 o] E vl (rate matching)< E 73T,
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[62]

[63]

% 6+ PDCCH®| AF¢l §-3 9 o] & et} o] = 3GPP TS 36.211 V8.5.0
(2008-12)9] 6.8 423t 4= Atk RO A1 SeL}2] 7] A1 &, R12 A2
HeElVke] 7E Al S, R2w= A3 ¢E Lo 7] EAl %, R3w= A4 Qe 19
712N 55 eI

A B el Ao] g o2 &5=2] CCE(control channel element)E 3 831U}
CCE+= 419 9] e ol W2 55853 PDCCHON Al A &3}7] ¢ 3]

AEE = =4 g @9 2, 557 2] REG(resource element group)©ll o] -5-H U},
REGT 5922 A9 & A (resource element) S X 9150}, CCE9] =2} CCEE9|
ol Al-gH = FEek& o A AA o whel PDCCHE] ) 2 7} 3t
PDCCHE| | E=7} AX H 1),

3ho] REG(LER ol A = 7 = 2] 3 8l (quadruplet) &2 3EA])+= 471 9] REE
sEgkakar, 3fuhe] CCE+= 9712 REGE X ¢Helt). 3lb2] PDCCHE 14 317]
A {1,2, 4,871 CCEZ A& 4= 9o, (1,2, 4,8} Z+7He] @ AE CCE
A3t &l ¥l (aggregation level)©] &} g+t

Sl B 21 0] g 9] CCER 1A E Ao Al €2 REG Y9 9] g 22
3 3Fa1, A ID(identifier) ] 7] {FSF =%+ 4 3 E (cyclic shift) 7} 53] F -9
E-a] & 2o wj=g W,

%72 PDCCHE XU # & Ve o A L2o]t}, o] = 3GPP TS 36.213 V8.5.0
(2008-12)2] 948 =8t 4= 9t} 3GPP LTE®| A = PDCCH?| #H &S 9 4
Bl U39S AFE-st) B8l = U] FY -2 2415 = PDCCH(C] &
PDCCH -2.(candidate) 2} 3)¢] CRCOll Y3}+= A" 22 t)np~7] 81o], CRC
@ 2 A A 3ko] 3 d PDCCH7} AF2l 2] A o] A d 1A oA A & &2l af+=

2ot} ©r-& 2pAl o] PDCCH7| Al o] & ol A o] 1= $ x| ol A o] W CCE
13F @8 o]y} DCI 32 & AR&-3fo] dF5] 4] &4 gkt

gl A HE T g el A 5422] PDCCHZ} A5 4= i), w2 v
A B eluir} =0 PDCCHES R U E ¥ alt}. o) 714, R Yol 2k
wito] 1B ¥ ¥ = PDCCH 1ol w}e} PDCCHE] U A9 & Al Edke 41
g

3GPP LTE| A &= Bkl = v) sy 0 2 9l &k LS =o]7] 93], A
{k(search space)= AF&SHT}. A4 372 C
gh(monitoring set)o] 2} & = AT}, W &) G E = A ] ol A
PDCCHZ % 4 E &3},

A Fe -8 A FZF(common search space)¥} W 54 7 A
& ZFH(UE-specific search space)= WA}, &-& HA 57+ & A
PDCCHZ # M 3}+= 57+ 0 2 CCE 19 2 0~157}4] 167
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[64]
[65]

[66]

[67]

[68]

[69]

[70]

[71]

812] CCE {& oS zk+= PDCCHS A3t} sFA| 7k 3-8 74 3 71o)| 1=
g E4 QW E 2= PDCCH (DCI E9 0, 1AV A5 5 Qo). v
5 A FH (1,2, 4,8}9 CCE H3 d' S 2t= PDCCHE A9l 3htl,

35 12 @) o8] ®YE P ¥ = PDCCH 5-1.2] 7|52 & vEbdiv

3t 1
Search Space  |Aggregation Size [in Number of PDCCH |DCI formats
Type level L CCEs] candidates
UE-specific 1 6 6 0,1, 1A,1B,
) 12 6 1D, 2, 2A
4 8 2
8 16 2
Common 4 16 4 0, 1A, 1C,
AR F3ke] 271 ) 1ol o)) AAA 5L, 4 Fake] A AL F8
7 F2b) W B 714 Fako] v Al Ao Uk T8 44 $1kel
Al 2H & A Bz Qlol) akglo] st Eof ARk it 54 34 gk

Al 4 3 E=
FAZHJWe] &3 HE e upep JHz g ity dapd ¢ Qv dt 54
HA ko] Algtd o] w8 A Fih el s A S, dd B A4 gk
&8 A T S5 (overlap) T 3

A3 el Le{1,2,3.4} o4 A4 F7F SO = PDCCH $-1.9] 3o =
Ao)H}t 7 A F2F Su 2] PDCCH 3-H. mol| t]-$3}+= CCEY= t}&-3} 7o)
Fol

_/[:
L+ {(¥)tm)mod lNCCEk/LJ 3t

o] 714, i= 0,1, L1, m=0,...M®-1, Neeg, = A B8] 9] k] A o] & S v of] A
PDCCH®] A&l AM&-3 = 2l CCE®] 24| 7HT 10}, A o] 4 & 0% H Necex
B Lﬂﬂag CCEE 9] R 3 xehslr), Mo 2 742 F-7ke| A 9] CCE
gt @l Lell A PDCCH 5-3.2] 7j5=°]t}. &8 7&*—'1 FANAM, Yaz 2719 A
e, L=4 2 L=8,0l] t}3] 00 AW Tk 13k el Le] @ 5 714

TRFA, W Y,z Tkt gho] el Hnt,

FoH 2
Yi=(A - Y ) mod D

o] 714, Y_j=npai0, A=39827, D=65537, k=tfloor(ny/2), ns= 4 X & Il 2|
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b

%5 W & (slot number)©| T}
[72] w@do] C-RNTIE ©]-8-3}o] PDCCHE XU E ¥ e u, PDSCHS] &
.= (transmission mode)l| W&t U E ¥ e DCI 2 3} A F7ko] AA H ),
S 3= C-RNTI7} 414 ¥l PDCCH X1 E1 ¥ 9] o] 2 1}ebulr).
2

EA n1

[73]
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A% 2= |DCIEH A 1k PDCCHell W& PDSCH9] A HHE=
e DCI X 1A |F& H g (e LE XLEQ

54
DCIEW 1 |9 54 BAERHHUY XIE, XZEQ
rE2 DCI ZW 1A |58 2 et | A<F tho] ¥ A E] (transmit diversity)
E x]
170
DCIE 1 |&dd 54 Z& vFo]|H A E
RrE3 DCI X 1A |F& H g (AF o] HAE
54
DCI 2 2A |dE 54 CDD(Cyclic Delay Diversity) 5=t=
Z& vFo]|H A E
HE 4 DCI X 1A |F& H g (AF o] HAE
54
DCIEW 2 |9 54 #H 53 T 7F v Sh(closed-loop
spatial multiplexing)
rE5 DCI X 1A |F& H g (AF o] HAE
54
DCI X% 1D |&E 5 MU-MIMO(Multi-user Multiple Input
Multiple Output)
rE 6 DCI X 1A |F& H g (AF o] HAE
54
DCI 7 1B &% 54 73 F3 o5 s}
e 7 DCI X 1A |F& 2 dd  [PBCH A% XEQ] 47} 1011, 4
=2 2 CHY 2B, X E @, o},
Z& vFo]|H A E
DCIEW 1 |9 54 BAEQHHY XIE XE S
R DCI X" 1A | F& 2 ed  PBCH A% XEQ| 27} 10]W, 4
=2 = QY 2 E, L E 0, ofH Y,
Z& vFo]|H A E
DCI "1 2B | E4 o] 7% (dual layer) H-&(EE 7
EER), T4 = otey XE,
FETHEES
DCI 9] &&= U 359} o] it H vk




[76]
[77]

[78]
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[75] 3
DCI 9 &
DCI 39 0 PUSCH Z=7| % & o] A&
DCI 9 1 311} 2] PDSCH =9 = (codeword) 2] =7 =& of] A&
DCIZ™ 1A |3}42] PDSCH ZE9 E9] ZFd(compact) A= W WY

o) 2= 3] AL

DCI X~ 1B

Zo3Y AW E 713 8lye] PDSCH =9 =9 7het
A EG o ALE

DCI =9 1C

3l1}o] PDSCH Z=
= ]E ooﬂ /\]‘%

= (codeword) 2] ©|-$- Fek(very compact)

DCI =9 1D

sz sy 2 I Q5 Al(pwwer offset) 4 HE 713 39
PDSCH =9 = 9] 7hg) 2~ 7| = o] AL

DCI % #2332 FvEg e 2 A4 vdE o PDSCH
A ZH A AE

DCI =™ 2A  |7H5- 3 (open-loop) &7t U}53} R 2 A4 ¥ W& <] PDSCH
2AlE ol A&

]
Q
b
s

24| E 319 Z 4 (power adjustments)= 7} PUCCH 2
PUSCH®] TPC " & o] H <ol AL-&

]
Q
b
s

1M E 1349 24< 717 PUCCH % PUSCHSY] TPC 8 & 9]
Aol AFE-

1F

o

>

ér[mﬁ

g

r}
E

N

Ak

T

ook

>

)
e, oy

T
s 2]
—_ j

3 E

O] A| T}z W5 I (multiple carrier) A] 2=
3GPP LTE A| 282 &8k =1 v o £ 1} 4baFe =1
492 A Y5t

= 3GPP LTE= 242} o} @& A9} A& =l v sko] 2+2} shvte] CCrt
ﬂoi A= ol A, sk kg o] Ul

ol v Ak A 95 A2 ol
SoF AR, 32 A A0 AL T 4 A
S} 5499 10l shbe] oC w2 A A%

3
#HE & 2] A
1 =

d (spectrum aggregation)(5=+=, U 2
i 54 (Camer aggregation)©] 2} L= ¢h) o
Ed {42 57 = £ (throughput)= A 3}
frequency) 2=#2] 529 0.5 Q1% 0] & F7H& WA 5

Wgsh7] el =]l s Aol o &

goll thal) 7=
g o] A A=
o)1= 3} 9] 8 A WkE T} (component carrier, CC)E % A & T,

=43} AFe] A o] gl el Zo] AL
3t} o] & 59, 3GPP LTE A 2¥1 &

—_

=

<% %] /d (bandwidth aggregation),
CCE A 913} Aotk
e 49 RF(radio

718 Al =8l 3} 9]

59|, 20MHz ] & %8 7k =

o
.
n 2ol
]

al,
al,

wh&ut vk 9] o] Z1ef = 2l 2] B (granularity) =41 570 ©] CC7F &g d v, & o
100Mhz 9] the] %5 A e = Sl Aol
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[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]
[87]

A EY HA L fA o] Fakr Aol A A5 whE ok Abo] ol A
o] F-o] A= 21 5 (contiguous) = E 7] A3} F A o] &l &l kSt
AFololl o] F-o] x| 3= 1] Q14 (non-contiguous) = E 7] 4] 0 = v = vk
st A g A bl JAHE CCEY e ThEA A4 E S Ao
SH Y =L CC 29k 4 &FH =L CC 7} T A& 495 U3 4 (symmetric)
Hadolekar 8far, 1 27} thE A 98 1]t 4] (asymmetric) 5 J o] 2} 2L gkoh,

CCel A7)(F U FH)= M2 vhE o 3t ol & =01, 70MHz U] 9 o] &
23l 5711 9] CCEo] AF&Ht}al & v, SMHz carrier (CC #0) + 20MHz carrier (CC
#1) + 20MHz carrier (CC #2) + 20MHz carrier (CC #3) + SMHz carrier (CC #4)3}
7Lo] TAE S 9l

=82 U kg ikl A o & vhEldt DL CCeF UL CC7t 2H2t 3714 Sl ou,
DL CC%} UL CC9] 7l&=oll Algho] 9l+= 212 o}t 7+ DL CColl 4] PDCCH®}
PDSCH”} &5 § 4] & & %5 31, 7} UL CColl 4| PUCCHS} PUSCHY| 5 H 4 0.2
FESci=Y
o] 3}l A, T} W< I (multiple carrier) Al 228l o] &} ¢+ 23 E g

O Bho] U WHE IS A5 Al 29S Wt v B

r\r

3

Lo
o

7|4k ;
Al "ol A ol AFE Y A Hyi-i= n|oly A EY Alo] AlgH
ohom, gk g A F 4 Em v A 54 o] = Aol AL ”%1

Uz Hk53) A 2= ol A4 DL CC$} UL CCXFe] & 7] A (linkage) 7} 4 ] 2 —’r—
Atk B A= ahekg A Al 2/ Aol 35 o] 9l EARFCN H W& 53
X 10

T4E 4~ 2o, 314 ¥ DL/UL Tx/Rx separation ¥ 7]| & o] &3] 44 H ).
P71 UL ST ES 123 PDCCHYF 41465+ DL CC9 437] UL T ES
AHg3HE UL CC7Ee] Wi 7|2 whabeh, B4z, 9 7] 40 3= HARQE $1%

L+ UL CC)2} HARQ ACK/NACK 21 &7} A5% &=

COZrel W13 #AAA = vt J 714 A H.= RRC Uﬂ Al A] 2F

A JH o] AREMA VAol dhol Al el &
= 3AE FE QAT ALd g wgE

ﬂl

-8k 519 (separate coding)sl PDCCH= PDCCH7} 3} 1}-2] Qb 3}of| ] gk
PDSCH/PUSCHZE ¢ ¢+ A-¢] &} & Alo] H W& Y& 4= 9l 48 Tk}
<, PDCCH®} PDSCH, PDCCH®} PUSCH7}F 7212} 1:1 2 Yl-§-d ) 21 E

4 (joint coding) ¥ PDCCH+= 8}4-2] PDCCH7} 5<=2] CC2] PDSCH/PUSCHE
Az A S-S UE 5 e AlS EE 5] PDCCH+= 3Fye] CCE &4
e 9 QoL e 579 CCE 53l d&2 5 U

o] slol| Al H 2]/ 318 A1 A €2 PDSCH-PDSCHE 7| =2 ¥-ah51 9
o] & A g &} A| vk, o] = PDCCH-PUSCH] #Aol| = 1o & 488 4= Q).
HL%?% A 2"'o| A, CC =A% & 2714 W o] 7}58)
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[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

2}71-2= A= ¥ (self-secheduling) CCe} §+r}, B¢k, o] &= PUSCH7} 255 &= UL
CC+ a3 ¥ += PDCCHY} A4 % &= DL CColl 39 cC7F 8L ¢v] 3}, =,
PDCCH+ 5 Y gk CC/Joll Al PDSCH A& a3l A, # % UL CC/doll A
PUSCH A& 8t-3l+= Floj ),

FH A =, PDCCH7} A< ¥+ DL CColl A #-¢l o] PDSCH”} A< ¥+ DL CC
Y= PUSCH7}F <64 == UL CC7} 4 &l ] = sl o]t} =, PDCCH®} PDSCH7}
A2 2 DL CCAllA A5%AY PDCCHY| A% DL CCo} ¥ 7] A ¥ A] &k
UL CCE 58l PUSCH”} A% % = Al o]t} o] & A 2 2-WkE 3] (cross-carrier)
A% olg} v}, PDCCHY| A< ¥ &= CCE PDCCH W3}, BU Bl ¥ wkda
U= 275 ¥ (scheduling) WH3g} 3131, PDSCH/PUSCHY| <% = CCZ
PDSCH/PUSCH W+&-31} H= 27| & % ¥ (scheduled) W& 37} &} gk},

AR NGy A EY S g 2 s e sld 4 glom,

AR 2mbgy A FH o] E4dstd @i CIF7| X2 3hd DCIE 418 &=
AT T2 DCIe 3234 CIFEFH 57218 PDCCH7} o] 1= 27| &5 ¥ CColl
ol gk Ao HH.o1A] <k 5=

AR NG 27 ZH o o8 v Ao H DL-UL ¥ 7] A +=
S kol d (overriding) S 4= Ut} F, A R0k} vk} 2 A5 S DL-UL
B Aol Aglo] BAH CC7Fobd v& CCE 2AlE8 ¢ 5 AT

T o ARznbgyl 2ASH o A o & YEldit) DL CC #13F UL CC #19]
¥ A% o] 21aL, DL CC #23} UL CC #2°] ¥ =¥ o] 2131, DL CC #33} UL CC #39°]
B o1¥ o] dvtal skt

DL CC #19] A1 PDCCH(701)< & ¥ ¢k DL CC #12] PDSCH(702)¢l t)] ¢ DCI&
L2t} DL CC #19] A2 PDCCH(711)< DL CC #22] PDSCH(712)°l] t] $F DCIE
L2t} DL CC #12] A3 PDCCH(721)& ¥ A% o] 91 #] & UL CC #39]
PUSCH(722)°l ¢t DCIE Y21,

AR 2Nk 2758 98], PDCCHE DCIs= CIF(carrier indicator field) =
323kt 7 QT CIF= DCIE €3l 2=7A% % ¥+ DL CC %+ UL CCE
A Al gk}, o] & B0, A2 PDCCH(711)3= DL CC #22 7}¢] 7] 3= CIFE ¥31¢t <=
1t} A3 PDCCH(721)<- UL CC #3-5 7}&] 7] &= CIFE X33 4= Qv

%+, A3 PDCCH(721)2] CIF= UL CCell 3l 33} CIF gk°] ¢}l DL CCell
& 5 = CIF gto 2 &ul 2 3= v}k =, 43 PDCCH(721)¢] CIF+= UL CC #33}
@ % DL CC #32 7] 7] © =4, PUSCH7| 27| % & ¥ UL CC #3=
2 o 2 & Al8 4= Qlth, PDCCH] DCI7} PUSCH =75 % & X913} a1,
CIF7} DL CCE 7}e] 711, @& DL CC¢} & =% UL CC’3-2¢] PUSCH
2AlEE LS A 5 7] "ot} o] & F8l) Al gkE H|E Hol (¢,
3bit4d ©] 2] CIF)Z 714 += CIFE o] &3] X+ DL/UL CCE ¢oF+= HH )
B> e CCE AA S = = 97T v

ARZNEE 2] S Ao TS sl A CCo

ok

;O
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Aol g Aol A 5Lk DCI 2 O8] H59] 2=AE% ¥ CCe PDCCHE
TUHHESE slo] Basit) o & 59, 559 DLCCE 7H7+9] A4 RE7)
t}=9, 7 DL CColl A & DCI £ ol tfj & 5<=2] PDCCHZ XY E Y & <=
ANt FLE A REE ARSI e, ZF DL CCY U9 o] th =2, s A3k
DCI E &}ol] A DCI 371 2] #] o] & = (payload) 2] =717} &&} 55=2] PDCCHZ=
U HE

[96] Ay o= ﬂiiﬁ&%ﬂr 2AFYo] 7hed v, dEE CcCE AH 2=
B/ = o) o Foll W} U B | CCO| Al ool A =2 DCIl| of g
PDCCHE XY E ol Zo] F st wpepA, o] & A8 & = 114
&4k2] /3 3} PDCCH B B | o] 2 2 3]t}

[97] A, T WS Al 'O A, Tkt 22 &o] & A o] gkt

[98] UEDL CC g3} : vv o] PDSCHZ $2138t =% ~ 7% ¥ DL Cc9] = ﬁ%

[99] UE UL CC A3} : @ito] PUSCHE A58l EE 275

[100] PDCCH =4 & & # 3t (monitoring set) : PDCCH X4 E] ¥ & <=3} O}L ] 01 =

ahite] DL CCel F 3. PDCCH B U E # 392 UE DL CC &3 A, UE
DL CC &9 F5 3 (subsen)d 5= 1T+ PDCCH =Y H & %2 UE DL CC
A3t e DL CCE 5 Aol & of = 3l }& 238 4= 9lt). B+ PDCCH
2UEH 332 UEDLCC F gl Aaglo] = Aol d 4= 9lt}. PDCCH
RUHH el L¢+ = DLCCE ¥ A9 UL CColl sk AH7]-2A1E
(self-scheduling)- 34 71538l =5 AA = 4 gt

[101] UE DL CC %] 3}, UE UL CC § 3} 2 PDCCH XY & & H 3=
A5 A (cell-specific) B+ W E-5 A 4 (UE-specific) &= A A= 5 Qi)

[102] =102 CC A5 A o= velditl. UEDL CC f§Ho % DL CC 471 (DL CC
#1, #2, #3, #4), UE UL CC F 3§} 2 = UL CC 27l (UL CC #1, #2), PDCCH X1 & &
3o 2 DL CC 27l (DL CC #2, #3)7} ¥rzkol] &+ed ¥ ¢l v}ar aha),

[103]  PDCCH Y& ¥ 3 2] DL CC#2+ UE DL CC F 3§t 9] DL CC #1/#29]
PDSCH¢l| t}] ¢k PDCCH<} UE UL CC A3 ¢] UL CC #12] PUSCHol tjj gt
PDCCHZE A3t} PDCCH » U B # 3t 2] DL CC #3-> UE DL CC &
Ul 2] DL CC #3/#42] PDSCHell t}| $F PDCCH<} UE UL CC 3l 2] UL CC #2¢]
PUSCHel| tfj & PDCCH»E— 7 &gk

[104] UEDLCC #3 UEULCC ®§ % PDCCH "YU EH Hglel] ¥ 34 +=
CCEAtel B7] W”?“%T} T = 109] of|dl A, =A== CCQl DL CC #29}
2 AZ=H E CCel DL CC #17Fol] PDCCH-PDSCH % 7] A 7} A A ¥ 311, DL CC

#29} UL CC #1-> PDCCH-PUSCH ¥ 7] A| 7} A4 & &= Al o]}, Lk, 275
CC<2l DL CC #3%} 2= 7|< % ¥ CC2l DL CC #47Fol] PDCCH-PDSCH # 7] #| 7}
A4 ¥ a1, DL CC #33} UL CC #2-2 PDCCH-PUSCH ® 7] A 7} A A4 ¥ = Al o]t}
ol9} & ~Al % cColl 3k A KW ¥+= PDCCH-PDSCH/PUSCH ¥ 7] A] A H.+=
AEYG ALY B dE-5Y A 29 S S35l 7| A mo] @ A g =
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o]

[105] EEt, PDCCH XY B #H H3hHe DL CCE ZZtel tsl DL CC% UL CC
FAHE G AA T A S # ATt PDCCH =4 B ¥ 3l o] DL CC}F UE DL
CC F3hl ol DL CCE ¥ A A]7] ¥ PUSCH A4S 93 UL CC+ UEDL CC

A5 e DL Ccoﬂ *ﬂﬂﬂ UL CC= kg3 5= 9l

[106]  UEDLCC 3}, UE UL CC 3 % PDCCH 2 HH @ &9 7] Aol ufe}
CIF7} th=A A ?“9 - Atk

[107] T 112 CIFAHe o oﬂ et} 470 9] DL CC7T 93z, 055 39
el 27k viAA vk, Begk 270 9] UL CC7F 243, 24240, 19] Q18] 2=(j)7}
w44 2t} UE DL CC 5%, UE UL CC F 3 % PDCCH 2.1 H ¥ 599
27 4= ¥ 109 o ¢ 2},

[108] DL CC #29] A1 PDCCH(801)+= DL CC #12] PDSCH(802)= ¢ 71t} A1
PDCCH(801) W} 2] CIF+= 02.%, DL CC #12] 91¥] 2= 7} 7l v},

[109] DL CC #22] #|2 PDCCH(811)% UL CC #12] PUSCH(812)E 7}&] 71t}. A2
PDCCH(811) 2] CIFE= 022, UL CC #19] o192 2 7] 71t} UL CC #1=
7+ 7171 9184 CIF k< 022 A3} 41 DL CC, UL CCHFoll Al =
5 HA QI CIF k& 2be= 74 -0l 33k}, H-714 S =2 DCIol| =41 ¢ DCI7}
slekel g 1 E ol x| AekeE g W E o X E g7 S e A2
PDCCH(811)ol| 334 <= 9,1 . B, A2 PDCCH(811) W €] CIF+= UL CC #1°]
WAIHE DLCCE 71 Z 4= 9t} o] 7] A +=, UL CC #1°] DL CC #1 %+= DL CC
#2209} Hxo] Qo xﬂz PDCCH(811) W] ¢] CIF+= 02 % UL CC #1¢°l] =4
DL CC #1= 7} 7] A, 12 UL CC #19 ¥ =% DL CC#2E 7192 I~ v}
a2 A2 PDCCHEB11)7F A& H A IWEE £33 931, DLCC#1 &
DL CC #2°]| ® 7% UL CC #1°l| t} 3 PDCCHY 2 & <= At}

[110] WHeF CIFZF UL CC9F ¥ =" DL CCE 71 7| =5 A g dvpd, CIF= UL
ccel Y ~= 7y A e Qlar, 84 DL CCY] 1Y A8 T 7| =
AR} o= UL CCY Q¥ 2= #HAd DL CC 19 2ol uhe} Ag sl
ot 5 QT © S PDCCHW o] A4 &o] et 4 TNERIA] ek =
THERIA| ] e}t CIF7F DL CCE 71 7]+=4] ®=+= UL CC%} ¥ =¥ DL CCE
7H71=A4 A H-E &

[111] DL CC #3<] A1 PDCCH(821)—: UL CC #22] PDSCH(822)= 7}& 71t} A1
PDCCH(821) 2] CIFE= 122 AA o] UL CC#22] ele|~Z 712 4= 9l AL,
EE 2T 3SR AAEo UL CC#29 ¥ A% DL CC #3(%:+ DL CC #4)&
7H A =5 Qv

[112] DL CC #39] A2 PDCCH(831)+= DL CC #42] PDSCH(832)= 7[¥] 71t} A1
PDCCH(831) W ¢] CIF¥= 32 %, DL CC #19] ¢4~ 2 7} 71t}

[113] T 12+ CIFAA Y v& o & et} 570 9] DL CC7} 913, PDCCH
TUHH 3 DL CC#33 DL CC #45 X3alt}, = 119] 2 Ao o} e,
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CIF+= PDCCH7} A5+ BUEH CCE 7| o2 49l oldl 2 ke
A &, T 112 2 Al o)l o) A CIF k- PDCCH7F A5 &= 2 U E ¥ CcCo}
PDCCH-PDSCH/PUSCH % 7] A] ] 3 §lo] DL CC #1, #2, #3, #401] T gl
CIF$FS.20,1,2,3& Fo8t A3 de], U CCE 7|22 A4l
CIFgk= 2t F-of 8l = Wi o]t

[114] DL CC #39] & A5+ 273 ¥ DL CC+ DL CC #1, DL CC #2 2 DL CC
#30]T}. DL CC #3, #1, #201] CIFE {3t Qg == 747}, 1, 28 A A gt} DL CC
#40] ¥ 45+ ~7%% ¥ DL CC+ DL CC #4, DL CC #5°]t}. w}2}4, DL CC
#4, #59) = CIFE ¢ g+ L%ii 770, 12 A sk,

[115] REUYHYCCE 722 7t 2AE% CCAlA EH AT o2 CIFE &3t
A& Holal gl o} LH““XP S =% CIF7} &g <= o

[116] DL CC #39] A1 PDCCH(901)+= DL CC #32] PDSCH(902)Z 7] 71t} A1
PDCCH(901) W] €] CIF+= 0°]t}. DL CC #39] A2 PDCCH(911)+= DL CC #29]
PDSCH(912)= 7}2] 21t} #|2 PDCCH(911) W ¢] CIF+= 1°]t}. DL CC #32] A3
PDCCH(921)¥= DL CC #19] PDSCH(922)Z 7}¢] 71}, |3 PDCCH(921) 1] 2]
CIF= 29]td},

[117] DL CC #42] A1 PDCCH(951)% DL CC #42] PDSCH(952)& 7}2] 71t}.
PDCCH(951) W] €] CIF+= 0°]t}. DL CC #42] A2 PDCCH(961)+= DL CC #59]
PDSCH(962)E 7}2] Z1t}. A2 PDCCH(961) W 9] CIF:= 10] v,

[118] RUYH P CCE 7+ 2= CIF ¢h& AA o =X, dA4 DL CCY 7I+E
eI &= 0 E 4 Bl A2 U E $£2 5 2E DLCCE CIF7} 72 4= 9

[119] o] 9} 7+o] PDCCH » Y E ¥ CC$ DL-UL ¥ 7] AW 2 CIF#LS 5 3 @gi
st ol W2 Al gkE VM E ol & 7FA| = CIFE Wok W2 CCE 7 4 <
AA 3= G o] 2

[120]  CIF7} PUSCHE $13F UL CCE A A7) A=, BUEHEH CCE 7|22
ot = It} H+=, UL CC+= A =8k nle} o] g =% DL CCE CIF7}

A AIgFo 2 A hd A o 2 el = o Q).

[121]

[122] O A ¥ g o] A A]ofof) w2 H-of v 5 A F & A sk 7] ol
o &l 7] <= gkt

[123] 3 19 Vel vpe} 2o, 3GPP LTE A 28l o)l A vhdk B4 A 3712 2] &)
gl 1 2 2 Z+7boll M 67] 2] PDCCH -1 2 A olalar, Fg dlll 4 2 8 Z+7bol| A
27§ 9] PDCCH F-H.& 4 o gt} 3--& 74 2 3H2 3] 3wl 400 A4 474 9
PDCCH $-H. & A o] s}ar, {3t 2 8ol A 27] 2] PDCCH $-H.& 4 2] &t} o] =
A NS IE 7IWko 2 gk 31 © 22 PDCCH-PDSCH7} 365 &= CC7}F ¢

7 §-o]t},
[124] AR NET 2 %% o] 7}5 %k b Wk al Al ~'lo| M &= 34 e] DL CCE
%3 8k vhto] SpAls H 420 PDCCHZF A5 4 9l 7] w9, 7]<= PDCCH
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O

e
o 2 X

<] O m= 7] 5529 PDCCH7F =A% 9 ¥ A 38} 7] v PDCCH
=57 O} A/ Al @t} 715 3GPP LTE K.t} ¥ 4=2] PDCCH7}
%y &AL, PDCCH TE«] N5 ¢l el afthe] DL CCE Kd
AE DCCH«] Mol = ATk 7] witot, ool whe}, H4=2] PDCCHE
A=H37] ¥ S A (flexibility) o] H 01 A 31, PDCCH &%%) €& (blocking
probability)©] szo}4 <= It} PDCCH & 57 S5 579 @ikl g4
Fko] L5 o] PDCCH A& 9 o] ¥ 4] Xate 53 2t}
[125] U] -1, o] <& Y] E ¢ H (heterogeneous network) 2} 72 *HE] A (multi-cell)
24 ol A 7+4) Z A (interference coordination)= ¢ 3] PDCCH”} §)+= PDCCH-less
CC7} #4184, 57 DL CColl ¥ 572] PDCCH7| {549 & 3l 7189 A4
TR A7) o R B B 529 PDCCHE Alo] g g ol 2A|= 3 7]

—

=
el O rE
é o

D Ay 2t o

[126] U= kb al A A" AR A NG A=Y
sRkel AV E Q-?é}'c‘f}ﬂ A& e Wit 54 74

[127]  AR20bEy 2 EE o] ARS-HY, shvhe] DL CColA & et

olol met HFamo] 2AE ] W= CColl

& 5 % 3
o538k B v 54 A4 S-S A o g

[128] w5 A g ko] T v o] vbEak [ A o F(carrier aggregation
capability), =2} = t] % < ZF(blind decoding capability) B 3}1}2] XU E &
CColM 2=AEH o= 9= 2271= % H(scheduled) CC2] 5=l| 1] & 3}

[129] o= Pa‘ﬂ,RRC ]Zﬁ‘aﬂﬂ 14 A 2= ( hlgherlayer) A 19 8-S E3

H d
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