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T 18 WA E 23S DCI Adlolye] M7} 2719 A2 AAsm, A& = 179 W] ulel £33
DCI AHol Ate]=€] o5 et

T o24% NAE 2 gEs el ES ol

B

#9)

g AN A AN g

o]3te] 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) T &2 thgFst 4 54l Alz=de] AMEE 4 Qth. (DVAE
UTRA(Universal Terrestrial Radio Access)ut CDMA2000Z} 78 FA 7)< (radio technology)® &= <
2k, TDMAE  GSM(Global  System  for  Mobile  communications)/GPRS(General  Packet  Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #2 F4 7]€=2 Fd= 4 v}, OFDMAT IEEE
802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) &% #& F4 7|&=2 F+dE 4 2
U}, IEEE 802.16me IEEE 802.16e¢] #3}&, IEEE 802.16eo] 7wkt Alxelste] &19] & 3HA (backward
compatibility)& A|&3dt}t. UIRAE UMTS(Universal Mobile Telecommunications System)2] ¥¥-o|t}. 3GPP(3rd
Generation Partnership Project) LTE(Long Term Evolution) E-UTRA(Evolved-UMTS Terrestrial Radio
Access)E AH&3= E-UNTS(Evolved UNTS)®] U724, st AolA OFDVAE A-&3tal FFH A4 SC-
FDVAE A-8-gch. LTE-A(Advanced)i= 3GPP LTES] Zl3}o|t}.

M el 8] e, LIE-A A28 Ag5s 332 sbgetel J1&sAn B wel %A Apgo] of
of AL AL oprh

E1e 2 wge] A 4 gl A B4 Az O 6F e Reld,

FAFA A2 Hol® shkel 1A% (11; Base Station, B)E ZIW 74 AARADE 54T A
94 ge(durgow Meleha #)(15a, 15b, 150)el tlal B4 s AFdch, AL tha el

4
Bl dhor yUyold 4 vl w2 (12; User Equipment, UE)S 1AL olHAS 71E 4 9
MS(Mobile Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscriber Station), FA17]7](wireless
device), PDA(Personal Digital Assistant), ¥4 E%l(wireless modem), &t”7]7](handheld device) & ©&
fol2 B 4§ ouf. VAT ity oz wii(12)Y FAlshe 2AHE A H(fixed station)S =

eNB(evolved-NodeB), BTS(Base Transceiver System), A2 ES1E(Access Point) 5 T2 foj2 EEH & 9]

o}

g2 S er she] Ao Hah=d, wo]l £33 AS AN A(serving cell)elgh k. AR Aol s
FA AuAE AFsE 71AFES AW 71AF(serving BS)olgt gtk FAEA A|AEIL AFE A|A~H
(cellular system)d = low AH Ao Qlish= th& Mol EA4T & vk, AW Ad AdHst= & A
3 A(neighbor cell)elet ek, Q14 Aol disl &4l AH|AE Algdhs 71A=S I3 714 = (neighbor B
Syeleb gk, AW Al gl Q13 Al TS Vel w AuAor A

Ao FYat NAFADNAN SR 2] AL onan, Agdars wR12)dA AT
2o 241G ojug},

rlo
(oo ©

A FA A"l MIMO(Multiple-In Multiple-Out) A]2=®l, MISO(Multiple Input Single Output) AJ2=®,
SISO(single input single output) Al2=%¥l Bl SIMO(single input multiple output) Al2=®¥l 5 o= shped
ATH. MIMO Al2=®le tha=9] A% <te|U(transmit antenna)$} Th9] 541 Qbe|U(receive antenna)& AHE-g
oh. MISO Al2=Ele tpo] s dHuyef shuhe] 4l SHHYUE AFE-SHo), SISO Al2=ElS o] A4 orH Y}
shube] G241 HEUE ARESTE. SINO Al=8le 3hte] A Steluel thgo] G4l AQHUE AFS-SH.

AL JHVE st Als v 2E”S ASste o AHgEe B84 B =84 JHUE ouista, 4l
StElU= shuel 4Als e 2E-”S A5 b AHEE e S84 5 =84 dEHYE onsit.

£ 3GPP LTESN A FA4 Z# Y (radio frame)?] 7+%E YERIL,

o]:= 3GPP(3rd Generation Partnership Project) TS 36.211 V8.2.0 (2008-03) "Technical Specification
Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation (Release 8)"¢] 5&& Hxd = v}, = 28 FxH, FA Zde 10719 AMEZH Y
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(subframe) o 2 FAE I, o] AMEZHYPL 2712 &£FE(slot) o2 FAHEY. T4 ZHd U £5F2 #04-H
#19714] &% WAzt wiARAY. sy ArEyge]l AFHE 9 ZAlE AIZES TTI(Transmission Time
Interval)e} g}, TTIE HolE S 3 2AEH S & 4 Jdvh. od& 59, shte F4 =9
Zdol= 10msolar, sty ARxE A doli= Imselal, 3hte] &5 ol 0.5ms & 4 ATt

shve]l £F2 ’\]7& g (time domain)olA =2 OFDM(Orthogonal Frequency Division Multiplexing) Al®¥ &
x&gsta, Fup ggdA B4 RatdalE xshsttd. OFDM A2 shube] Al F-ZH(symbol period)& X &
371 ¢t ZﬂO]E}. OFDM Ao te #Hxyow Hge & 9}‘? o E Eo], OFDMA(Orthogonal Frequency
Division Multiple Access) AW, E&= A3 ovF HE wWaoz SC-FDMA(single carrier-frequency
7

division multiple access)7} AF&= SC-FDMA Al o]e}tar ?L} I Aot

(e}
©
3GPP LTEE x=%H(normal) AlolZ¥ Zg]F A(Cyclic Prefix, CP)olA 3h}e] &£F& 7709 OFDM A S *3Hs}
a1, & (extended) CPAIA] shte] &322 67019 OFDM AHE S 2 g3te o= AHosta Qrt.

watetet, webd A mAQle] EPsE Anzdesl A Anzs

] 74 =9 of of

F3E = £33 e, £ 30 E3HE OFDM AE ) AsE vgdeA HdE 5 .

% 32 e shgE A &Rl dig A 18] =(resource grid)e] 9 & yERHTE

st d £F2 AZE FgoA] B4 OFDM AHES x#838tar, T35 oA NpZlel AYUES(RB; Resource

Block)& E3@th AAESe A9 &g welz Azt FolA] shtel &%, Fuhs Gooln Bae] A%a

_IH:l
=
o
=
[aN
=}
[aN
—
=z
=2
o\
4P
ot
O

e 2o TPAE AQLR 5 Ng® AN ARHE dFE2 A o
=

, LTE AJ28 ol A Ny 60 WA 110 5 o= sfud = Qv A3

A = Aol 7F @~ (element) S AHY Q4 (resource element, RE)Z} 3o}, A z28]= Aol Y @4&
&2 ) 42 H(pair) (k,1)o &) AH=E 4 9}, o714, k(k=0,... Npx12-1)= F35 oJod 4] Fub
Sy} el xolar, 1(1=0,...,6)2 A|ZF 999 W] OFDM Al <lg »~ojt},

el AAEZLS A7 el 7 OFDM A, Fab5 Jodolla 12 ks

el g dAA R YlEsh, AYdES o OFDM Al e] 9 Fukgs} =

HkEule] == (P 4o], 34 7+ (frequency spacing) 5ol

1= 9 (Po] A OFDM A® el 4= 7o, &E (P2l -9 OFDM 4] 6

OFDM Al™ell A Fukdulo] 423 128, 256, 512, 1024, 1536 2 2048 = sl}E MAste] AL&3F 5= glr}.
g3

St A ABEZHPL ARE GFelA 2709 xS Tt 7 £ =9 (PollA 770e] OFDM AE& ¥
stk AMBEEEed dlo] A WA &R %A Ho 3 OFDM AME(1.4Mhz g9 Ze] disiAE Hdl 4 OFDM
AdE)o] Aol AMdEe] T o] d9(control region)o]il, Ywx OFDM AEEL PDSCH(Physical
Downlink Shared Channel)7} @@= & HoJg Jjo] ). PDSCHE 7|A|=ro] ol Al dlolEE dAEst= Ad
< v g},

PDCCHE DL-SCH(Downlink-Shared Channel)2] =} (o]& DL ZZWE(downlink grant)g}z%= 3t}) H A%
2™, UL-SCH(Uplink Shared Channel)®] =} HAH(o]E UL ZHE(uplink grant)etaE s},
PCH(paging channel) 7+¢] #o]% AHE, DL-SCH o] A|=¥l AH, PDSCH o= HEHE dY HA~ FFH
e A9l AF Ao WA A d, doe] UE I W HE ES] g A% ﬁ]—% Ao (transmission
power control,TPC) M# <] M3 % VoIP(Voice over Internet Protocol)d @43 5& U= 5 At A<=3k
nle} & PDCCHE :GH AEEE AJARE stkd A Ao A B (downlink control mformation, DCI)&}ar 3tk
o}

I 5 PDCCHO] 7445 dEkdl &5 ot

7N A = @ A HUlE = DCIoﬂ w2} PDCCH W& ZAAS & DCIo CRC(Cyclic Redundancy Check)ZE &9
a1, PDCCHE Z2-fA(owner)Y &= we} 73 2" =}(o]= RNTI(Radio Network Temporary Identifier)@}il

& (
o
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ok
N>
Ll

CRColl m}27)3}H(510).

$3k PDCCHEMA whbe]l 1 A¥ A}, o2 5o C-RNTI(Cell-RNTI)7} CRCell m}A7= 4= v}, -
WA A S 913k PDCCHEFA #H|o]d A A] A}, o & 5o P-RNTI(Paging-RNTI)7} CRColl vl=7]d 4=

AEE 93k PDCCHEFH A|~® AH 2=z} SI-RNTI(system information—-RNTI)7} CRCell w27
F A ko] WY M~ ZEjgae] Aol digk SHe WY AN FEE AAEI] Y8 RA-

RNTI(random access—RNTI)”7} CRCOll w}=7= 4= i},

T ox
i)

o
w =
[eZaN) NIO

LA ol
2
>
[
i)

&

C-RNTI7} AF8-%™ PDCCHE sldsis 54 92e Y3k AR (o]E W EAH(UE-specific) AoJAH R} 3}
2 Y23, tUE RNTIZ} AFEE W PDOCHE Al BE e om0 ghgte] A18E Z2(common) Ao AHE

e,

CRC7F 77k DCIE Qladsto] F33kE dlo]El(coded data)E A TTH(520). 1P AHE a7 HolE

w3 (rate matching)& X &3},

% 62 PDCCHO] A1 W=39] o & el

o]+ 3GPP TS 36.211 V8.5.0 (2008-12)¢] 6.84& z}i?‘;} 4 9t} ROS Al SHEHV ZE9 7EAlE, RIS A

2 tElY X E9] 7|FAS, R2E A3 FEHIV ZES] V) 4 SteY X E9] 7|FAISE YERIT
By duye] Alojgde E49 (CCE(control channel element)ZE ¥3&3ch, CCEE FAR4EY Ardo] ule

H 33185 PDCCHOl Al #8387 ¢ 3H /\}J@LQ—‘: =214 g3 @92, E49] REG(resource element group)ol t

SHt. CCES] 429 CCEEOl ofsf Algss Fashgo] Axt el w=} PDCCHe] 2% 3 7kt PDCCHe] M| E
Z

HN
Z
3
rlr

3te] REG(EWHAlM = A8 Z3 (quadruplet) &2 FA) = 4712 REE ¥ 3¢H3taL, 3Fube] CCE= 9719] REGE

EFHETr. shke] PDOCHE +4dsk7] 18l {1, 2, 4, 81709] CCEE AH&E 5 glem, {1, 2, 4, 8} #A479] &
2% CCE 3§ U (aggregation level)o]dt i},

Sy e 1 olde] CCEE A" AolAd-S REG @99 ez 43353, A ID(identifier)ol] 7]ukat
T3 FAZE(cyclic shift)7F 388 S 2|4 2ol uj=gH ),

< PDCCHE] BYEHS Yehd o A]Eolt}, o]+ 3GPP TS 36.213 V8.5.0 (2008-12)¢] 94H& #=xd 4 gl

t}. 3GPP LTEol A+ PDCCHE] &S A3l EoQl= tlad s Abgsitt. EglE tja3d& 415 PDCCH(ol &

% X (candidtae) PDCCHE} &)< CRCl Y3z AHEAE Yupx7sle], (RC LF& AAst s PDCCH7T A4

o] AojAGAA] ofdAE FQleh= Walelr. @i x}Ale] PDCCHZF Al G Aol A o= 9 X]of|A] ofH (CE
A Aol DCI EE ApEate] AFE=A &A] Rt

shure]l ME=ZHAdudA H49 PDCCHZE dEdE 4 vk, @2 ) AEzgdleitt &

Bt o714, RUE™ol@ o] FUEHEE PDCCH 2™ wk PDCCHY] T

Eils

N

3GPP LTEIIA = Egele tyzygoz ¢l Bus Zo|7] 93], A F7H(search space) S A3t} A &
7H2 PDCCHE $13 CCE< g 4 Qrh, ©Ee FdEE A Il A
PDCCHE =Y ¥ & 3t}

1o
!
i
A
o,
i)
1;_?(:'
=
IS
=
ot
o
-
=
i)
w
o
o
N—
o

A g 8 A FZH(common search space)¥ wd 5 A FIH(UE-specific search space)® by
£ A Fe T8 AAAHERE 7%}5 PDCCHE #HA3HE o2 CCE 149~ 0~157F4] 167) CCEZ 43
A TE& A FE gF B HRE

I, {4, 8r9 CCE A #zHS zk= PDCCHS A|Ygtt). 1A
DCCH (DCI X¥ 0, 1A)7} &= —’FE ATH T EH HA

2 241, 2, 4, 89 CCE A s
= PDCCHE A3ttt

fr
)

DI Ee e 4¥d BSEL £ 2 Gut An NE o WAool W38 £ Qo 2 gse g
DCL ol A Agshs 2Ad Wgd & du, 74 Bes 0 Ay wESS 13U 5 Atk uA Bs
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N
N
o
o
o
_>|J_‘4

g

n Lo
o
f
=
[
&
-3
2
o
il
4
%0,
H
re
4P
ol
rlr
v
il
i)
[t
urt
o
i
o
Y
r
o
o
f
=
[
urt
-3
=3
)

g 4 k. 7 HxoA 7 $2.3% U E(most significant bit, MSB)& g =9 7B e 249 AR
HEd 7334 4= Qlt}. o & 59, AR B9 71 S83 HEE a0 W34d 4 Ao, o3, 7|&9 %
Ao Eo IS Ay F=g A3,

1. DCI =9 0

DCI =9 0= PUSCH 2=AEH S 3] A28t DCI ZH 02 E3)] d4HE AR (Ze)E ez o),

1) DCI 2% 07 DCI ZW 1AE FE317] Hsk F2(0e]1™ DCI ZW 08 XAIskaL 1o]H DCI EW 1AE A A
sith), 2) ¥ (1 HE), 3) AYES A 2 3 A 9, 4) vix 9 39 27 2 A WA
(redundancy version)(5H]E), 5) AMEEF dolE AAA(1 HIE), 6) 2A=HE PUSCHOl w3+ TPC
HH (28] E), 7) DN-RSE 13 £33 HAZEBHIE), 8) UL A4, 9) stFHIT A4

QA So|th, wkek DCI E9 004 AR HES Jl7F DCI £ 1A9] FHo|RE Alo]z2 Rt} 28 7 %o &= DCI
AZT A9} FHo]RE Afo]xe) FLE 00 o] Ty HT,

2. DCI ¥4 1

DCI X9 12 slye] PDSCH ZEH = 2AIEH A A-gEY. DCI W 1= v JRE°] dAE5ey.

D A9 9 649 T e 0/ B 12 AA)-sHE A o9 Ee] 10 PRBRT e Aol A9 ¥
Aue EHA 2or e dF B 00% /HART. 2) AARE A4, 3) Wx % 7Y &

2ZAZ= 9y, 5) AEE dlole XA, 6) FHdAl M, 7) PUCCHE ¢ TPC B, 8) FH= AH
2~(TDDeIRE) Folth. DCI EW 19 AFX HES] 7|47} DCI ZW 0/1A¢} 5L3 A= 0 #s /A= 3
o] H|EZ DCI EHW 1o] F7bEch, DCI W 1A AR H|E9 Jf&7) {12, 14, 16, 20, 24, 26, 32, 40,
44, 56} F o= shutet 2o skt ool 00 ks 7HAE HIEE DCI XM 1o Frhete] 4] {12, 14,
16, 20, 24, 26, 32, 40, 44, 56} % DCI X9 0/1A¢] Ho]R2= Ato]=¢} ThE FHo|RE Alo]2E J[A =2 3
}.

3. DCI X9 1A

DCI =9 1A= d}e] PDSCH Z=H =9 7+3H(compact) 2=AEH T Ay A2 4o AR},

DCI ¥ 1A0= v BREo] Asdn. 1) DCI E£9 03} DCI 9 1AS 78317 9% S, 2) A3/ &
ksl VRB A4 Zel1, 3) ALESR A, 4) Wx 2 39 27, 5) HARQ Z2A2~ {H, 6) A2 dlo]E A
AR, 7) 2lAE A WA, 8) PUCCHE $18 TPC W&, 9) & #3 <lel A~ (ThDelwh) 5otk DCI =% 149
AR HE 7§47} DCI E£9 09] AR HE JjF&Ro 4L 3% 0 S 7IKe HEES F718ke DI =9 0
o] Holgm Alolze} HAEA WHETE DCI EW 1AM AE HIES 47} {12, 14, 16, 20, 24, 26, 32,
40, 44, 56} 5 o= shet 2o shute] 00 #hE 7FA= HIES DCI EH 1A F7hei).

4. DCI 29 1B

W

DCI =¥ 1BE ZHF

Y AR
Boll= v RS0 HdEd

& ¥gate] shute] PDSCH A= =o] e @ AAEY ) ALgET. DI 29

i

1) AFsl/ ksl VRB AA ZEl1, 2) ALES AA, 3) M 9 39 27, 4) HARQ Z2A|2~ ¥H, 5) Al=
A, 6) BlFEA] W, 7) PUCCHE 913 Al W, 8) stk = A7 <lg 2 (ThDell %), 9)

+ TPMI(transmitted precoding matrix indicator) AX., 10) ZgZYFS 93k PMI &<l Folt}.
Jkek DCI ™ 1BY] AKX HIEES 47t {12, 14, 16, 20, 24, 26, 32, 40, 44, 56} & o]= 3sh}e} #rid
shtel 07 kS 7HAlE HIEE DCI =W 1Bl b

(K
Ach
2
ofl
o
Ho
o

5. DCI 29 1C

DCI X9 1C&= 3lvhe] PDSCH ZE= o] dish wl§- 1hdst 2=#A1Z" (very compact scheduling)ol AR&® U
DCI 2™ 1C & v HAHEo] HFHT).

D H(gap) &= Webll= AAAE, 2) AHES A, 3) AF &5 Alol= QldA ot

6. DCI 229 1D
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DCI 9 1D Zlad 2 A8 oA AWE ¥estar 2] PDSCH ZEH=o tidh 7hekst ~AlEH o A}
ge},
DCI £ Dol v 28 ZrEo] Asdd),

1) X3/ E23F VRB A4 Zelz, 2) AQLES A4, 3) Ax @ 39 27, 4) HARQ ZE2A= g, 5) A=
& dolE A, 6) gdA] WA, 7) PUCCHE 3 TPC ¥, 8) stakd = A4 e (Thhol ), 9) e
TP 9% TPMI B, 10) stk de 2l Folrk, whek DCI W 1D9] BH H|EESS] AF7) {12, 14,
16, 20, 24, 26, 32, 40, 44, 56} < o= shfe} ZopA shtel 00 S A& WIEE DCI EW 1D 7}
Ei=

7. DCI 29 2

DCI 29 2= 3F32 MIMO s2H& 913 PDSCH #1745 #18) AR&€th. DCI 29 2Dell= tha3) 22 Juse] A

S,

D A g9 dy, 2) AYEF A4, 3) PUCCHE 91 TPC HH, 4) st X7d A9 =(TDD ol|Th), 5)
HARQ Z2A2~ ¥n], 6) A% B3 3=9= ~¢ Z g L(transport block to codeword swap flag), 7) WX
94 39 27, 8) M2 deoly Az, 9) FddA] W, 10) Zad AR Folt}.

DCT =™ 2A+= 7i% F3X MIMO 25 913 PDSCH A& 91 AH&¥th. DCI 29 2A0= the3t 22 JRE

A g &y, 2) PUCCHE 913k TPC W&, 3) 3tdd = A3 Ze2(TDD olwh), 4) HARQ Z2A|= ¥H,
5 AF$E=EY Irde 2 iz, 6) W 2 3d 27, 7) AZE dolE XAz, 8) BHWA HA, 9)
=

DCI X9 32 20| E9] W8 =4& %3 PUCCH 2 PUSCHOl gk TPC BH& d$sl7] 98 AH&€ch. DOl E£9
s

1) N7He] TPC(transmit power control) W#H. 7|4 N& S 2] 13} o] AAHL}.

84 1

N = {Lfomlato J
2

714, Liomaroi= CRCE E017] A DCI £ 09] Ho|2E Apo]=ob Fdattt. whef, ZR2o}(floor) Liomato/2
7F (Ltomaro/2) BV 20b 07 ks 7HA= shube] W EZE F7he

10. DCI 227 3A

DCI ¥ 3A% 1 HES] A

d49 A& Fal PUCCH 2 PUSCHOl tigk TPC HWH-& HE3st7] s AH&E . DCI &
A 3= v AR dEE

o}

D MR8l TPC . 91714 M2 Ligmao= CRCE E0]7] A8 DCI £ 09] #o]m= Afo]=9} &Udsi}.

o
N
(w)
<
e
=)
urt
=2
=
ot
(A
oL
o
w
[ep)
g
av]
H
w2
w
S
N}
—
N}
=
S
>
=
Do
(]
(e
©
(]
2
o1
@
@
—
el
o
=Y
k1
i)
-
¥
v

A% tholmAlE: A% tholMAlEE: SFBCE AM8ah: 27) EE 47)e] Qrelu EEe] A1gE 4 .
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MY FZ 3 vsh R A =djel] 7wk 4 Aol 7hedt /g FX REoth. A7t 191 4 AE o
olMAIEZL Hgd & glvk. WAVE 1WA 2 A D7t A

4 93 "¢e A9se xg @9 Fue] 43t muod,

4y e
30
i)

[kl
ol
)
v}
ofy
ot
ol

% 1
Transmission mode DCI format to be monitored
. Single-antenna port; port 0 DCI 0/1A, DCI 1
. Transmit diversity DCI0/1A, DCI1

. Open-loop spatial multiplexing | DCI 0/1A, DCI 2A
. Close-loop spatial multiplexing | DCI 0/1A, DCI 2
. Multi-user MIMO DCI 0/1A, DCI 1D
. closed-loop rank=1 precoding | DCI 0/1A, DCI 1B
. Single-antenna port; port 5 DCI 0/1A, DCI 1

N|loju|bhfw |IN |

#* 2
Search Aggregatio Size Number DCI # of blind
Space Type | nlevel L | [In CCEs] of formats | decodings
PDCCH
candidates
UE- 1 6 6 0,1, (6+6+2+2)
specific 2 12 6 1A,1B, *2=32
4 8 2 1D, 2,2A
8 16 2
Common 4 16 4 0, 1A, 1C, | (4+2)*2=12
8 16 2 3/3A

s

H Al2" JEE Fa wkEae] o
bz Al AEsoF sk PDOCHY] #|o] = (payload) Alo]=
o] Flo|zE Ato]=E o m St act daFE Al el 3
&AM A 6:2=1291, F 44e] BejlE fadS

H

8 AP MuxzH e 725 e

AEFH I ABEG AL Fag A Aol 7 dolg d9doz vd = 3l
3 Aol ARrF ALE 7] Y3 PUCCH(Physical Uplink Control Channel)o] &9+
E7} A4% 7] 93 PUSCH(Physical Uplink Shared Channel)o] &3 ¥ t}. e

]
=2 v
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& A8 Yk}, wES PUCCHS} PUSCHE EAlo] #4317 &e

shube] whe] digk PUCCHE ABZHPAA ALES Z(RB pair) o2 SHATE, ALEF Hd &3t A9
EE2 Al £33 A2 &3 4ol ME g FukeaE 2k PUCCH S & AL EE o Sl
AL EFo] At FIFE £F BA(slot boundary)E 7] o®E WA T, o]& PUCCHA 39 s+ RB 4ol
&% AAANA F37F 53 (frequency-hopped) H A TFaL g}, o] A3 A Alo] JRE Atte] wie} AR
e BRkEaE T3 AFFo2H, Fg tholHAE o5& 45 & ).

PUCCH Aoe= AXxH:= AY3 AojARoE  HARQ(Hybrid  Automatic  Repeat reQuest)
ACK(Acknowledgement ) /NACK(Non-acknowledgement), 3}&H= A9 AeHE yeldE CQI(Channel Quality
Indicator), A&FHA T4 29 g 279 SR(Scheduling Request) So] Ut}

PUSCH:= A< #1¥(transport channel)$! UL-SCH(Uplink Shared Channel)oll =¥ t}. PUSCH Aoz A%
dEE A dolyE TIL &< AFE= UL-SCHE $18 dloly £521 A% EF(transport block)¥ + Utk

| A% 222 Agx ARY 4 vk, wE= AH I dolEE dEs " (nultiplexed) HlolEY 4 vk, tf
ZF3hd dolE = UL-SCHE At AE ES3 AoARI} tdFste AY = Ak, odE 5o, delHd vz
Aol A Bl = CQI, PMI(Precoding Matrix Indicator), HARQ, RI(Rank Indicator) %o] 94& & QIt}. &E:
g dolHE AojArwor A" £x gt}

N

ox rir

LTE-A A|=gloll A 3= SC-FDMA A% WS 483 4 vk, DFT &t(spreading) ¥ IFFI7F 8% =

A% W2)S SC-FDMAZ} 3ok, SC-FDMAL:= DFT-s OFDM(DFT-spread OFDM)e]2faiik & 4= lt}h. SC-FDMAoIA &=

PAPR(peak-to-average power ratio) iz CM(cubic metric)o] wobd 4= Qlt}d. SC-FDMA A% WA o] &3l

A%, A= ZZ7](power amplifier)2] ®]A ¥ (non-linear) N=F 748 g 4 Jomz He L17F AHd
S

oAl AE A g0 Fobd 4 k. ofd wEl, AFEA} =& (user throughput)©] Fold 4= Qlt}.

il

3l | 3GPP LTE-A Al 2~®1e wiEul FA(carrier aggregation) A|Z~¥lS A 9& = g}, wEal YA A|~de

3GPP TR 36.815 V9.0.0 (2010-3)& =3t 4= 9t}

HEsl A Al=Ele B B4 Al2go] g s AdetEn & w HRE sk Fugry 4L g9Es

ZHA= N o] wEERIE Hold FuUdS FASE AaES u|siy. dbpal JAA AIAES g dkga)

AlZ~®l(multiple carrier system), 9= H3(Bandwidth aggregation) A|2El Fo t}& ©H -
Z

H H
ek, WES 4 A2HE 74 wE} A5F A (contiguous) WS A A
H

A~
— o
o]4 = =dH(non—contiguous) WHFI [ Alxglow Ed = Q. olstell M @ed] thT wbEd AlA
el
A

Wl fA A 2Eo Az} wkEsl Aol ZF= whE=(guard band) 7} EAE 42 ATk, 170 oAk wbgntE

o] &9 =34 (backward compatibility)S $I8te] 7]& Al 2EHld|

. & So] 3GPP LTE AlZ=®lo] A& 1.4MHz, 3MHz, SMHz, 10MHz,

15MHz 2 20MHzo] &S X438k, 3GPP LTE-A A =®lel A= A7) 3GPP LIE Al2=Ble] o Euks o] &5l
o_:]'_o_

& THT F Avh EE /E A299 GRS IR A % e fgEs
J% 5 9l

Aosle] FYydL 4T 4 t}.

wEa g A Ago A whdhe Rk whEbA sy e B mEnE Tl Ad wE A 5 .
LTE-A FZAc] wE 2 (LTE-A 9ih)& B9 wkas FAlo A% £x 448 5= v}, LTE Rel-8 179
wWE G (LTE @) wkknl G4 A 2d9S FASE 72 wEulsh LIE Rel-8 Al 2®l3)l a8kE w) dlifeo] vk
ks $al e A 4 9k, wekba Holm AgE el stgFH A A AMgEE vkt s 2 A

(e}
°
B dEulE g84 o7 AMESY] Yste] EH49] wkenlE MAC(Media Access Control)olA #&]E 4= Q).

= 9-(a)9 71A oA Sthe] NACe

)

e WshE BT we % gdstel HolHE AT ot % o

(b)) WA= vhiboleh, wie] golA ek WEst F shte] A% B=(transport block) ¥ shhe]
HARQ AEIEl(entity)7h EA1T & Gtk wEe o] wEsto] tste] A 2A%Y B+ Aok, = 99
WET A AARE 9% W P94 AsE EE 2% wdd 94 Aadel 2F 488 & dv. sy
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o] MACOA #ejst= Ztzte] kv AR Q1T davt glom, webd A By SHA fFasithe &

fato)

10 % E 11wt g4 AS9E TARE /AT g B ge ol

T 10-(2)9] 71A= 92 = 10-(b) o] whelA = shke] MACe] hvhe] whEsinks gt =, MACSH wWHEuhrt
iz g, = 11-(a)9 7145 2 = 11-(b) 9] @Zors A7 wEate] disirs NACH W57k 101
2 g&Ha, U wEse] disiAs shube] NACO]l R0 wkEE Alojdth. F, NACH whEnie] O #
Az g x3o] 7hssitt.

T 9 YA &= 119 whEul (A AlAEE ple] wnE xdei, Zb wgas AR T E gla oA
Ae FE Uk W JWA AlawE AgE T B eI 2% HEE 5 vk, D Al ~EolA = 77t
o] RkEut AdEa AS FEA A FAY F A=F A, FID A2l s B4 wkEaE
AP &9 g §o® et AREE 4 k. WA <l TDD A]*E“OM R E R R E R
ARG EE 84 WhETEe] et Zh RbEEke] tj9 & FYsith. FDD Al 2Hlol A= Ak st bk Ao A A
ot eIt o q9Eg 747 dy Fo=A vt (asymmetric) REEI JA Al2HlE AR AR
7153}tk

= 128 B wio]l H8E 4 9l DL/UL HIthA ksl 1A A|xEle] Aot

% 12-(a)= DL 84 WHEde] 7F UL 84 WEuke] £HT B2 455, & 12-()e UL 84 wheate] 57}
DL &2 WEne] £RT B ASE At . & 12-(a)E F709 DL 84 a7t shve] UL &4 uk
%ol g3 (linkage)dE 492, & 12-(b)E 3vhe DL &4 ¥wke@7t Fol9 UL 84 wdme) gades 7
& AAsta ey, DL B ULS T3 84 Wbl 49 DL 84 Rigdel UL 84 R H3ss
H= 2 o]l AEx e whEal Jag Alxdlel weh thdelA WA"E 5 glom B oA Ajtele WlEe
DLE #A38he 84 wEae} IS #4d8he 84 waarh 1R AAEE g vh&3k JA4 A28l (symnetric
carrier aggregation system)olx= Z-&% 4 Ut}

o iol +8 T (accessible) s, A aLu et 7100}7%} %4 e

o] 39 T3S ZEA ofYste HhEThe] ?]o—or %‘31194 LTE /\]i"’“oﬂ’\i EZ‘OPL taSe g s#AS 1

3hA] ofystar Aol Gejuo] o ddeAlE F8&E F sitt. & WFET(extension carrier)® HAHA

Ql el wkET R 75 v flal, 5241 st BERE V)5 ¢ e wEaE xdeka e 84

ok A3t (set)e] AF-E 7|58k Riggoltt

WEsl [ (carrier aggregation) Al&=®lell QlolA s} s H4o] wiEaE Agste FHe A-544

(cell-specific) /% GU-EAZ (UE-specific) Wo] 1= 4 g}, o3} B oS 7])&go] glo] Al-
A e g A e VATl gty B wkEa AA(carrier configuration)s, @E-5

A-EAQA wrEar g4 A9 7|AT e Ao "qxqu—E b JAgde] HeEprk 2 5 o A-5FE RkE

HEel= FDD A]=®le] 9 3GPP LTE H#]Z(release)-8 / LIE-AolA FAH3= Tx-Rx =
(separation)ell we} DLZ} ULS] <IAI7} A== Fad & »JEP. AAd, I P WEst
FappE E-UTRA a4 Fuk4= a1g @8] (E-UTRA Absolute Radio Frequency Channel Number,EARFCN)<l
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# 3
E-UTRA Downlink Uplink
Operating For_tow Notwspr, Range of Np., | Fur,_iow (MHz) Notesur, Range of Ny,
Band (MHz)
1 2110 0 0-599 1920 18000 18000 —
18599
2 1930 600 6001199 1850 18600 18600 —
19199
3 1805 1200 1200 - 1949 1710 19200 19200 —
19949
4 2110 1950 1950 - 2399 1710 19950 19950 —
20399
5 869 2400 2400 - 2649 824 20400 20400 —
20649
6 875 2650 2650 - 2749 830 20650 20650 —
20749
7 2620 2750 2750 — 3449 2500 20750 20750 —
21449
8 925 3450 3450 -3799 880 21450 21450 —
21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 —
22149
10 2110 4150 4150 — 4749 1710 22150 22150 —
22749
11 1475.9 4750 4750 — 4999 1427.9 22750 22750 —
22999
12 728 5000 5000 - 5179 698 23000 23000 - 23179
13 746 5180 5180 - 5279 777 23180 23180 —
23279
14 758 5280 5280 - 5379 788 23280 23280 —
23379
17 734 5730 5730 — 5849 704 23730 23730 - 23849
33 1900 26000 36000 - 36199 1900 36000 36000 —
36199
34 2010 26200 36200 — 36349 2010 36200 36200 —
36349
35 1850 26350 36350 — 36949 1850 36350 36350 —
36949
36 1930 26950 36950 — 37549 1930 36950 36950 —
37549
37 1910 27550 37550 — 37749 1910 37550 37550 —
37749
38 2570 27750 37750 — 38249 2570 37750 37750 —
38249
39 1880 28250 38250-38649 1880 38250 38250-38649
40 2300 28650 38650-39649 2300 38650 38650-39649
NOTE: The channel numbers that designate catrier frequencies so close to the operating band edges that the
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25,
50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3,
[0122] 5, 10, 15 and 20 MHz respectively.
[0123] R A A dEel nhe BRI A% AYORER 4 S s #4 AYeE 24 S5 9
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¥ 5

DCI
format

Search Space

Transmission scheme of PDSCH
corresponding to PDCCH

DCI
format 1C

Common

5keF PBCH ] <FHlV X E°] A7}
A A4, 9 o 2E,

IV £ E 0 o] AMEH AL, T ]9
BFole AF tholHAE 7} ALgET
(If the number of PBCH antenna ports is one,
Single-antenna port, port 0 is used, otherwise
Transmit diversity)

(O

DCI
format 1A

Common

weF PBCH 9] QHHIY £ EC] A7}
11 AF, @ <Y 2 E =, SHHIY
SEE (0] AMEE L, O ]9 9]

Brole AE vl A E 7L

A}-8-9 TH(If the number of PBCH antenna
ports is one, Single-antenna port, port 0 is
used, otherwise Transmit diversity).

X6

DCI
format

Search Space

Transmission scheme of PDSCH
corresponding to PDCCH

DCI
format 1C

Common

REeF, PBCH 9] <tHIVF X EO] A7}
19 A%, 9 grEg EE,
StElL} EE (0] AF4H T, 1 9]¢
Aol dAE ol MAE T}

A}-&9 T(If the number of PBCH antenna
ports is one, Single-antenna port, port 0 is
used, otherwise Transmit diversity)

DCI
format 1A

Common

wHek PBCH 9] SHHIY X2 EC] A7}
1 A5, 99 <HY XE) S
tHIVF X E 0 0] AFEH L, 2 99
Bg-ol= AE thol M A E 7L

A}-8&9 T(If the number of PBCH antenna

ports is one, Single-antenna port, port 0 is
used, otherwise Transmit diversity).
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]
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#*7
DCI Search Space Transmission scheme of PDSCH
format corresponding to PDCCH
DCI Common 9ok PBCH 9] ¢HEIY X EQ] A7}
format 1C 19 3%, 94 <HEHY XE S

HRlYF 2E 0 0] AbgHaL, 2 2]9
AFole AE tholMAE 7}

A}-8-% THIf the number of PBCH antenna
ports is one, Single-antenna port, port 0 is
used, otherwise Transmit diversity).

DCI Common qkef PBCH o] oteY X Eo A7)
format 1A 12 A9 94 ot} TE =,
eV EE 00] A}gHa, 1 99
ol AF tholMAE 7}

A}-8-% THIf the number of PBCH antenna
ports is one, Single-antenna port, port 0 is
used, otherwise Transmit diversity).

x 8
DCI format Search Space
DCI format 0 Common
#Z9
DCI format Search Space
DCI format 3/3A Common
¥ 10
DCI format Search Space
DCI format 3/3A Common

A7) E 5% SI-RNTIO ¢Js] A4 ¥+ PDCCH 2 PDSCH, ¥ 6° P-RNTIO| ¢j&f A=A %+ PDCCH % PDSCH, X 7
& RA-RATIO] 93] A4 =+ PDCCH 2 PDSCH, ¥ 82 <JA] C-RNTIO| <3 AA4¥ = PDCCH, ¥ 9= TPC-PUCCH-
RNTIo| )& A& ¥+ PDCCH, 3% 102 TPC-PUSCH-RNTIl ¢]a] A3 =+ PDCCHo| tjdh Holct,

ol

A7) B 5 WA ® 100] EFE DO EREL 247 FEohe Bel @ wEw P44 Axde) 3§ A4 3

LTE-A ©@22 ®YHH DL CC 3 W9 EE DL CC &< PDCCHE B}O tazdgsof stz , RYE®E DL CC
A3 U9l shvhe] DL CColRt 3-8 AM F7He X8| = LTE-A @] sxols A7 gloh. wekd, BYUEHY
DL CC A3 oA 9% DL (CEolw T8 AN F3to] fdste PDCCH~ AEetal, &8 @AM Fko] EIHE=
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[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]
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%14 B owye] o AAd] nhE 7A g ke ATdd #4e Uepi

L 71AEE whdel Al ZUEE DL CColl et Alz® g Pus A%ATH(S100). ZUEH
x J

T s x4
3l Z ARE RRC HIXNAE E3] AA(static) o2 AAD F 9o, U DL CC
3

DL CCell o
ol ot
Z1A = gl A AR
DCI Aeoly et At 4=
Gelol disl &

% 15% DCI =S W3 9= DO Aoy (S, DI 23 +9])<) ol & Yepd).

= 165 Fxed, 7IAS 9 el Foixl Al2E diejol dia] vle] Al =] DI AHolUE A
3 5 ok E 15elAE 37kA FRe) DL AEolUE gelsh ol g veha ok, 7k D0l AeelddE A
B Pl A A HErvh WE ook, AR 25 Y 84 whbvle] 849 4 e 549 DO E
RNE F o= suE Teta, F/H4 AN BEE AR BEUh B0 IO ERE F of= DCI EHe) &)t
EAE AEE F A FEE X

A5 5o, AR L= &3 7]E9 LIE Rel-89] DCI EWE T AL suE g 4 gloy, g HEES
¥ 4 gk, 719 LIE Rel-8 DCI E%o] DCI AgolHe] Hn Frof nls) BlE Alo]=7} & H$ofi=
SA geE &9, 0 S 7 HESRZ Fdste] DI AHlolY X FEo] HE Afo]zo] tiE
ot

F71E AA] HEE= dE o], A% = A A] YE=(transmission mode indication field, ©]3} TIF), <FeL}

¥E XA "=(antenna port indication field, ©]d} AIF) = A% 3sl}et Wiy} AA] F=(carrier
indication field, ©]3} CIF)E ¥33 4 9}, TIFE CIFZF AAskE CColl W3t A% m=Z velfar, AIF
T CIF7F AAskE CColl digh <telv XES et F7H4 (A 2= 2b2ke DO Aoy WolA g
A -l YA 4= k. m3, F7HH AA] =i DCI Aoyl Alo]z7t 2 Af-olx FU3 Ao 93
g g glow Fde Alo]=2E 7HE F dvh. ©EE FUHA AA] AEE o] &3te] DCI ZH e K =

i Wy

i<}
2

¥3d = AEd o oEy ¥E, F8 24 vkEbn 58 9 &
A2sk do A= DI AEelule] AR o 7|E DOI EWo] L3EE= ASE oAstg o), 71& DOl =T
g2 2% DCI ®Wo] xohd = 9L AYsitt

T3, X 1594 F71E XA D=9 TIF, AIF, CIF7F B% E3E = A$E oA e o= Adko] ofy
th. o B0, 99 wide] B4 (CE Fd Ax YEYA JIAS FYPs= FF, 7IX=o] A7) 54 S
T3 ] @do] wxk Wbyl U &g 547 Ceh

28 i, A% 2= g oy XE9 5 dEFe = Ao MAE RE (CEo s 2
Folof atn, RRC A1ES B3 duFe AfdE 9 SHHoR HAE 05 WA dFd €
Aol Ade] HFo] gli= DL CC(eldd, 2de 24 wdah)olA= RRC Al2dS $3) 33 DL CCo] Al=® of
4%, <Y 2EC &, AF B 55 deFojof wie] Al PICCH = Hags s F
3

Folzl a4 whEshe] Alxwl gio e whel vE] Ageizl DI Adeldel WEd 4= ol= DCI WS shu E=
a o3 & Urt
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[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

ZIHSd 10-2011-0065329

3* 13
DCI format Purpose Number of bits
PUSCH grant 42
1 PDSCH assignment with 47
a single codeword
1A PDSCH assignment using 42
a compact format
1B PDSCH assignment for 46
rank-1 transmission
1C PDSCH assignment using 26
a very compact format
1D PDSCH assignment for 46
MU-MIMO
2 PDSCH assignment for 62
closed-loop MIMO
operation
2A PDSCH assignment for 58
open-loop MIMO
operation
3 TPC commands with 2 42
bit power adjustment
3A TPC comments with 1 bit 42
power adjustment

o] wf, X 159 Z=A|S ule} o] 3719 DCI AECIYUE Gt AE 7Hgdstd, 47] & 1394 7]&<2] DCI

ZH 0, 1A, 3, 3A, 1B, 1IDE %ojA DCI Adely 19 AKX Fxd W3sl3, DCI X7 1CE DCI A=Y 0

o] AX FAxo] Wy, DCI X9 29} 2AE DCI Aoy 29 AR Ao wWga 4= vy . aglar, Z- DCI A
L]

el wel galw 9, el Falal Apel=e] mEd] FAhH AN V= WP S Aok ) o @
A A elel] Bk, bsd Y MEE 2 5 YRS FUG ANE E K ERES FolFo] o
)V

G wRe® DCI AHoly Aol 7Hed = .

=
2 Be9IE Uay 3548 29 5
o ¥ wgel e AAde] e Dol Aeelue] dF et

T 162 #Fxshd, DCI AHelW= T 15004 A™st DCI HHolye] X9 X]A] F=(format indication
field, ©]3} FIF)Z ©] ¥338}= 2fo]7} Qlrt.

k1
—
o

FIFE DCI AEely ol Eg=d DCI £ =+ DCI £ 58 AA#F+= "ol &, 7 DCI AH ey
of 3% DCI RS FIFES o] &3dte] +HE 4= u}.
dE So], A7) ¥ 13914 719 DCI X9 0, 1A, 3, 3A, 1B, 1D FolA DCI A" ey 1o Ws}x, DCI

ZH 1CE DCI Aoyl 0o W=3s}3r, DCI =™ 29} 2AZ DCI Aoy 26] WPst= A FIFE 2 DCI A
oluo] W ® DCI ¥W Ei= DCI 28-S AA &= ARE £3a 4 g},

FIF= 2] gl agel x5 7Hd ¢ ln. dE EW, FIFE = 1504 Awd DCT oy e] Stoly H
of 1A% 4 otk EF, FIFE = 15004 AW DI Aeelvehs Mz /pidos add & 5714

ATt
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[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
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olg]gk 7}A sloll, slite] RUE™ DL (CE A3 (N-DY 84 wkE 5

£ 71X & PDCCHE S84 PDSCH/PUSCHE 27159 we & glomz o Hof (44#N) W BElel= 0=
9E& TR ste]l BYUEF DL CColl dial 3alor dbrh. whek Nje] &4gstd o d
3} CC 3t otoll M (M<=N)79] ZUEH DL CC7F EAgcta b a2 F N
gsfof sk F-dol A,

web, F714 A4 e n P T
TUES IFYSE PES 1Y F oAk 94 4
hyA

B
. @
T,
=
o,
L
o
ox
f
g
!
2
rlr
(S -
b |
p=
o
=)
4 o
L)
k]
o
L

835lE DI TREL oS Sof, LTE Rel-89 BE DCI XS oz 3 5 9 dRue gioz
e = gtk oS EE LTE Rel-82] DCI EMES] H|E Alo]= o2 YERATH(16bite] CRC E3H).

M 14
Bandwidth

s) 6 15 25 50 75 100

IDCI Format
Format 0 37 38 41 43 43 44
Format 1 35 39 43 47 49 55
Format 1A 37 38 41 43 43 44
2Tx 38 41 43 44 45 46

Format 1B
4Tx 41 43 44 46 47 49
Format 1C 24 26 28 29 30 31
2Tx 38 41 43 44 45 46

Format 1D
4Tx 41 43 44 46 47 49
2Tx 47 50 55 59 61 67

Format 2 - -
4Tx 50 53 58 62 64 70
2Tx 44 47 52 57 58 64
Format 2A <
4Tx 46 49 54 58 61 66
Format 3/3A 37 38 41 43 43 44
Ao dwe Bepels gy S59 I Al + g 15 thgel B DI £ S5t o)

WA, DI Arele] 257t Foldel webd Al BellE tamy 345 Folzxl (B 4% A 2 A4 ¥
3 5ol ol AP bk, W DCI Aelte] A5k Foluel whebA] Fojrl DCI LY Abo] =
= ST = )

A =
= X 5 e S (@dEdE) 7 solung " HEY] 5 29 F du.
il

IEHY diate] e DCI ¥ 7F FojE5W 1 9 DCI W Alo]=9] WAool Fo]E JpeAo] il Fof
2 DCI Ad o]y Alo]=o] Widt Y H|ES & ZFolx= adrt dut. v tiito] H= DCI EH e A7)
Zo]EH™, A" DCI EHE el F7H4 EERlE t2dS Fddoksleg Egls t3y A7t &

el e melsh, WY wES Ast Belels vmd 358 AAs welste] 1L NI ZR

FF 2 0CI Adolve] A& ARdok B,

©

DCI 2ol 153 F3iA DCI ey Ato]zell #-gaof ah= DCI £ At oo DCI ey A
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[0219]

[0220]

[0221]

[0222]

[0223]
[0224]
[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

WS35l 10-2011-0065329
g 7Pgske Aol ICL Adeld el Aol 28 st wile ve ® 179 SRR neld 248 + Ak

% 178 DCI AEoly o] HIE Ato]=E AA = WS vErd

178 FEIE, ay, o, s 4749 D01 EWe] Aol = HEFE vkl gloln A9l a 7} ash B4
# 2718 M SR AT by, . b, v, ad 0F Awom AU Aolth ICI AHelUe HME A}
O ay, v, a, T Aok AR, AW HES Zolt AFeA DI ArlolUe] HE Aol =£E 4, -,

a, 9 3ol ohd ThE gtom @ War gy dEol.
DCI 7ol W[E APO|=E by, ... , b, & ol dhtel o getu, FEE miE F4e 270 1
2 ghe WSl Ao Ao ICI AvelY HE Alo|= g ),

AEEQOSDE AAetE Fol MRS o, -, o S 2zt AAEE AN A4 Asw BE 275

ol AdgE Z2golH ¢ < < <oy OB LFANE

o
A
>
Ll
N
)
v

o714 AAES ARtels AAE s vt 22 8258 Ay

L. AA DCI =W E0] 7= & Y HESFS Hasdu (=4 1).

2. DCT ZHoly ¥& 235 = DCI 2HRE0] 7= WY HIESF] Haghe] $3d& HLspdh(=4 2).
3. ZF DCI 250l a3 DCI ZAH olHollA 7hA= e HESS] Hujgs Hxsdv (= 3).

4. ZF DCI 299 g HEES 39 DCI AeHolYe] Alo]== Aif3l(normalize) ¥t Y & (Padding ratio)
o] 23S HAasz (x4 4).

5. 7k DCT 9] I WESS &id DCI AH ol Ate]=2 Aafahdt o &9 Hrjghs Hasi (=4 5).
6. 7+ DCI Aeely B F iy HEES &5 &l DCI AH o] Ato]l== A tstd #hs Hask(EA 6).

a3t 67H4] 202 =&% DCI Agoly H|E Alo]=E FolA DCI W 0o dsirs= Askz el spasa

A A7F dl|d HER F7kE 4 e, olE fdlA] sl DCI ZH o]y Afo]=~
A3 w kol 1 HE =o' 4= A},
=18 WA = 232 DCI AElelve] A7t 27091 A5 7HAsta, A&d = 179 Hd ugt =& 49
DCI Z1Ele]y Alo]=e] o & ERdTE.

= 188 sk, AA DI xHEe] 7= F Y HESE HAspske DI AHCIHES] Alol== 4
=]

}_

oL

T 198 F=z3d, DCI Al ¥WE ¥3HE DO EHE] 7IXE Y nESY Hyghel 23S 436

DCI AHo|YEQ Alo]=ZE= 508 E | 70 H|E7} Ht},
T 208 Fxsd, 2 DCI XWE<] dld DCI AHolYdA 7HX & Y H|Ef] Hulghs F4s)sk= DCI 2
= A7V E | 70M|E7} "),

)
o
ird
e

o
>
>
5
[N

w212 xS, 7 Dol Ee] Y HESS &9 00l Aeolde] Atol=z Aitsh(normalize)d WY &
(Padding ratio)®] it{} H28ksl= DCI A O|UEQ Alo]=2E= 47 H|E, 70 H|EY} HAT},

T 225 Fxshd, ZF DCI 2799 3id HEES 39 DCI ZEely] Alo]=22 Aifsist g &9 FHuaks
HA3slE DCI AElolYEY Alo]=2E 39 H|E | 70 H|EZ} Ht},

23& ﬂiﬂﬂd, ZF DCI "oy ¥ F 39 HEES S sd DCI ZH o9 Alo]2R Aifslet #hs
A oY ES] Alo]=& 46 H|E, 70 B EV} @t}

8 UlA] &= 232 DCI e oo AG7} 27090 A5 7FHsI o, o= Algte] ofym & 179 &
|3lo] 1 o4+ DCI AH oW & 7HgstaL A o] DI AH ol HE Alo]=2E =& + 3
A& 5], DCI A= A7t 3719 A5-5 7H8st e dagFol o) 29 DCI HH ey
F T3 o), o#d A9, =7 19 A9 [44, 50, 70], =7 29 A9 [50, 67, 70], %A
39 A% [39, 55, 701, %7 49 A$ [44, 50, 701, %7 59 79 [31, 49, 701, =7 69 7<% [41, 49,

jﬁ,‘
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[0239]

[0240]

[0241]

[0242]

[0243]
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7017} 7ZFe] DCI ZH oY HIE Alo]2E &3 4 ),

24 74T B BRe JehE ESEe,

k1

2(100) & ZEZ A A (processor, 110), wXg](memory, 120) ¥ RFY-(RF(radio frequency) unit, 130)=

[xs

714

o, ZEANI0E AtE Y%, 34 W/EE PEe ARG oF So, ZAN1I0E 8i B
she] Y% gug A%stn, FH4 A4 9= @ 4u 45 £Pehs %A APug P, oY
Z gnol uet 2o vg g N e HE A28 e EF BE F ol sl £¥ w9z
A7) YA AARE WRAT, aea, o shtel =3 wslol W HFYA AJHRE Bl
A5 5 stk MEA(120)E T2AN0G Adsel, TAN0E FEA A cEe s 4%
STk RFE(130)% ZRAA110) AAFe], $4 A58 A% B/EE A8,

d
=

(200) Z2AA(210), WX (220) ¥ RFF-(230)& Xgstt;. T2 AH4(210)& Altd
He 7RV, olF B, TRANCIOE R4 Wl g gug $asn, feol
e e AR T WE A28 AR 23 B0ES RUHY sol S9Ya AegnE 4
of W, YA AojPri Bie] me A A T HE Ao|2E AL TF WIE F ol
el 2@ asle] WEEy, wue oud T asle] g Haes qage Sean, M0 e
AN 210 AAsol, TRAAQINE FEH] AT GFF JRE AR RFRE0E Z2AM(210)%
Qaslol, A NEE A% W/EE FU,

il

2

L

g o et
o
o,

2 A4 (110,210)= ASIC(application-specific integrated circuit), T2 HAl, = 3=, do]g Az #
A g/EE do)laMe s g 7 ASE S Hdkste WdrlE 23d oA & 79 OFDM A7) 2
OFDM  =A17]=  Z2A14(110,210) Wl &= 4 Slvk. #122](120,220)= ROM(read-only memory),
RAM(random access memory), =4l W=, wWxg 7l=, A oy 2/%= o2 A FXS x238 ¢
ATH. RFF(130,230) & 4 AsE A 9/EE FAleke sk o)t <tevE 233 & vk, AAld7t &
ZEOR Fdd o, e He Aed Vs Fdcse EE(HA, Vs 9)E 7EE F Urh. EES
W22 (120,220) e AL, ZRAA dejd 4 k. WlREE(120,220)E  Z2AMA
a3 g FEoR ZEAA(110,210)08 A2E F ATt

og B el thstel WAl Fxsto] MRAAAW, AP /1% Fokel B AN AR e ¥ 3y
71%A A 2 g miE dolux e Hel el X uwe tosl £ % wAAA AT 5 A
& I AT eld Wl BT Al TR R, 2 WY cldfel KA B
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N

[y
(g
~

15c

12
E3H2
Radio Frame
Slot
#0 #1 #2 #18 #19
Subframe
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EH3
One downlink slot
.7 OFDM symbols
k: NRB X12_1
Resource block
/7><12 resource elements
ks
5
2| v
al @
~ =
~ ] Resource element(k,{)
| 3
k=0
=0 =6
=V
Control region Data region
I i |
1st slot 2nd slot
Freq. | |
| Subframe |
Time
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k1

k1

H8

P
Control J
region

>

D?ta RB pair

region

> \\
Control J . :
region : ’

\

One slot One slot
Subframe
Freq.
Time
H9
MAC
PHY O PHY 1 PHY n-2 PHY n-1
(carrier 0) (carrier 1) (carrier n-2) (carrier n-1)
PHY O PHY 1 PHY n-2 PHY n-1
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MAC
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N_AIF
(bits)
N_TIF [ N_CIF
I(bl\tS) | .(b'\ts.) N_infol (bits)
L AsEnd Rel-8 DCls
Y ATET (+Bit padding)
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(Size : N_Size0)
N_AIF
(bits)
N_TIF { N_CIF
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. ::T:E‘ng (+Bit padding)
. DCI container 1
' (Size : N_Sizel)
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N_TIF [ N_CIF

(bits) (bits)
{ |

N_info3 (bits)

41l

P
=

E O3 Rel-8 DClIs
3 (+Bit padding)

DCI container 2

(Size : N_Size2)

_37_

ZIHSd 10-2011-0065329



ZIHSd 10-2011-0065329

N_AIF
(bits)
N_TIF { N_CIF
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Rel-8 DCls
(+Bit padding)
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N_AIF
(bits)
N_TIF N_CIF

b)) (G N_info2 (bits)

Rel-8 DCIs
(+Bit padding)
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(Size : N_Sizel)

Separately encoded
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N_AIF
(bits)
N_TIF N_CIF

(bfts) ) (bits) N_info3 (bits)
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(+Bit padding)

DdI container 2
(Size : N_Size2)
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format indication field
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!

{apay .. 8,
where a, is a bit size in a
given DCI format set

Set for the second
container size
from ¢,=b, to b4

!

!

{by,b,, ... b, }: asorted set
in an ascending order of
{a, ...a)

!

Parameter initialization
CRT_COST = inf.

!

size from ¢;=b; to ¢

Set for the third container

!

J

size from ¢,,=b; to ¢4

Set for the m-th container

The maximum size b, is set
to one of the container
size; Sy = ¢4 =b,;

Calculate a cost, COST

with given {c;, ¢, .. .}

Padded bits

30 40
DCl format indices

COST<CRT_COST

Looped for all

combinations of m
container sizes

sJoloweled
d00T-404 J0 195

CRT_COST = COST:

Updata container sizes

S, S, .
{a G -

St =
Cnl:

5,S,, ..

a given cost function

Satis a set of
container sizes which optimze

END

30 40
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EHY
BS (base station) (100) UE (user equipment) (200)
PROCESSOR RF UNIT PROCESSOR RF UNIT
(110) (130) (210) (230)
MEMORY MEMORY
(120) (220)
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