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(54) Title: METHOD AND APPARATUS FOR RECEIVING CONTROL INFORMATION THROUGH EPDCCH IN WIRELESS
COMMUNICATION SYSTEM

G4 Ege] F3 . 2A =4 A| A= 0| A EPDCCH(ENHANCED PHYSICAL DOWNLINK CHANNEL)S £8 MO E £

NIRRT

PRB #¢] @ EREG /5> ‘n’ AA

_ L the number of available REs J [~ 8901
the size of EREG
PRB ¢ B ECCE 7} ‘m* 27 -~ $903

$901 ... Number of EREG per PRB pair, 'n' is
determined

$903 ... Number of ECCE per PRB pair, 'm' is
determined

(57) Abstract: The present invention according to one embodiment is a control information receiving method wherein the method
enables a terminal to receive control information through an enhanced physical downlink control channel (EPDCCH) in a wireless
communication system, and comprises the steps of: indexing resource elements (RE) included in a physical resource block (PRB) set
of a received subframe, as 'n' enhanced resource element groups (EREG) per PRB pair; indexing the indexed EREG as 'm' enhanced
control channel elements (ECCE) per PRB pair; and determining EPDCCH candidates constituting a specific search space for a ter -
minal on the basis of the indexed ECCE and performing blind decoding, wherein the number of EREG per PRB pair, 'n' is determ -
ined by considering at least one among the available RE number in PRB pairs, a structure of the subframe, and a type of carrier.
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B o o Ao & BAFAA 228 el A whHe] EPDCCH(Enhanced Physical Downlink Control CHannel) & 53 |
AR E FAISE W oA, =418 A B Z Y <] 2] PRB(Physical Resource Block) Al E | 3 33 RE(Resource Ele-
ment)E-S PRB #o] F 'n' 7} ¢ EREG(Enhanced Resource Element Group)= ¢ €14 8t ©A); A7) <19 @ EREG &
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[(FAA]

(2o F31]

4 B2 Al2HA  EPDCCH(ENHANCED PHYSICAL DOWNLINK
CHANNEL)E %3 AlolZE 4 WUy o F4

[7)1& o}
[1] olstel A= FA JF4 Alz=gd digd 3AeE, B AAsAE
EPDCCH(Enhanced Physical Downlink ChanneDol] &g AR R FA Wy 2
Zz)of] )3k Aolct,

S

(2]  FA BN Azgol gAold dHeld $3 g T TR F4
Au 28 AFST) A8 FRASRA AAGD Aok ARHoE FA T Axge

o

JHESE Al2" (A E AF5 39 B FHEE uF *}%1}9}9] 54
AP & g tE AL(multiple access) Alx"Holth o HE AlxH=

dl & 2+ CDMA(code division multiple access) A2 FDMA(frequency division

Lo

multiple access) A]Z&®, TDMA(time . division multiple access) AlZH,
OFDMA((orthogonal frequency division multiple access) A|28, SC-FDMA(single

carrier frequency division multiple access) A|2®, MC-FDMA(multi carrier

frequency division multiple access) A|&® Fo] o

(2o AdAg A3]

[71€4 A
[3] B ZYolx= EPDCCHE %3] AAAHEE S48t 2, PRB(Physical
Resource Block) #1¢] @ EREG(Enhanced Resource Element Group)él 7=, PRB
#Ho] @ ECCE(Enhanced Control Channel Element)® 7|E& ZAA37]) YT
el #HE ZlEEo] MAEH
[4] & A o]F
BAERZ AFHA Fo

ZIAN2RE 2 o] & ZlgRokdA S84 AAS JE] AelA HSEHA
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EPDCCH(Enhanced Physical Downlink Control CHanneD& %3] AABERE
FAEE W oA, A" AMEXH U] PRB(Physical Resource Block)
A Eo] Z£3¥ RE(Resource Element)EE PRB #Ho] 3 ‘n’ 7§19 EREG(Enhanced
Resource Element Group)Z 894 8= ©A;, 47 d949 EREGE PRB o
2 ‘m’ 7§ ECCE(Enhanced Control Channel Element)Z <1¥/dsle @A,
A7) A97gE ECCEAl 71z3 &2 54 #48%e FAs= EPDCCH FRE=
AR ERI=E B3 FYsts dAE X¥EY, 47] PRB 3o ¥ EREGY
M4 ‘n’& PRB #Hojo] 7H&e RE M, AEZdY 7x, #E3 B9 F sty

peS

old& nEste] A2AFH AU, AAAR A FRolH. _
T A AR T Ao glofA,

[6] ¥ ¥H A2 7|&3d FHE,
T 2E 2 ZEAAME EFsta, 7l Z2AAME, FA" RIS
PRB(Physical Resource Block) AlEo] Xg¥H RE(Resource Element)&< PRB
#Hol & ‘n’ /19 EREG(Enhanced Resource Element Group)Z 19431, A7
AdldE EREGE PRB #Hol 9 ‘m’ 7§19 ECCE(Enhanced Control Channel
Element)2 <1E4dstH, 7] Jd#€4dd ECCEd 71z g¥ 54 gA&zt
T/438tE EPDCCH ¥R EE ZAsn E3l= 5T E I8, 47] PRB ¥
2 EREGY 704 ‘n’& PRB #Hojo] 7}&3t RE /A, AEZH Y Fx, vt
EFY] 5 31} olds 1EEtd 24" A, &2 FAoln.

[71 2 299 Al WA A2 7£4Q SHLS OF AFES 288 F Uth

[8] 471 EREGY A7I7t A4

%}7] PRB #loje] 7}&3 RE 7152 4471 EREGS =71l o 242 + o
[9] 471 PRB #lo] 3 ECCEY 7B+ ‘m'2 A7) ‘n” ¥ ECCE 3 EREG 7h<¢l
osf 2488 + U

[10] 471 ECCE B EREG 7lFE vg AAE A & AAAF radde=
AAE A F sdd & A

(111 7] ‘n’& 1282 T Ef4) o o] 3j 2R3 9H,

_{

+

w=1 the number of available REs
the size of EREG 7] %8t210) A the size of EREGE 4H7]

1A% EREGY =7], the number of available REs At7] PRB #Hojo] 7}&3% RE
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MNeEd 4 Ao

[12] A7) PRB #Hojo] 7}4% RE /4% EPDCCH A%l A& 75§ REY
NEd 4 Ak

[13] 2}7] EREGY] #1235 A &+ REE A7) EREGY A4 A8 Ry 2144
AY 4 ek,

[14]1 A}7] EREGS #A717F 7bEd A, 447] PRB #Ho] 3 EREGY 7/ n'&
A7) AEEede Fxo et 2HE RAY F Ut

[15] A7) EREGY =Z71E A7) PRB #Hojof 718-g RE 7l 2 A7) ‘n'o o)
24449 4 Ao

[16] 4}7] EREGY Z7]= ECCE ¥ EREGY 7i5 AAel ALEE F Ut

[171 A7 EREG] ane =8 T2 of) ] 3j AA =M,

| the number of available REs ]

the number of EREG A7) 22826 A the size of

the size of EREG =

EREGE A7) ‘n’, the number of available REs= 4}7] PRB #Hojeo] 7}&%F RE

NArd 7 Ao

[18] 7] PRB #lo] 9 ECCEQ /I ‘m'e 447 'n” 2 ECCE 9 EREG 7l

uet 249 ¢ Slh

[19] 27 Arzedy Fxe 2804 Mezygd A8 wget 8 A9

Ak,
[ 23]

[20] & wdo] wlz® PRB o] 3 EREGY 77t AslA e 499 wlws),

PRB #Hojo|A] EPDCCH A%g A% Aol Fol=s ASodr FAsA AT

T At

[21] £ 2o AL F Ade BFHE oHdA AFT E&F/EE ATHA

& & UE aHe2 otge VARFEH & E¥o] Fo=

ofell Al T AAE JHz Aol A HEsA olsE & & Aot

o

A B ZHd @ ol AFstr] A%

AozA B w9y gogd AANFHEL YL BAd s g 2
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M
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=
o
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A

FA ol A
nodes)=
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Z7A171= Relay

PN

e EET
T

At

A=

2
T

+ = E(network

L
BE

=3
HWEL=A
o] 3|
o] &0

o gofef

Relay Station(RS)

[¢]

% % Z=(terminal node)Z2A19 9u|E zt=t}

[€)

=

Pote= HEATY

AR =

A
T

'71 2] =(BS: Base Station)'& 1A =(fixed station), Node B, eNode B(eNB), A

9 == (upper node)ol] 93] FdE &

ZE(AP: Access Point)

Node(RN),
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'@ % (Terminal)'® UE(User Equipment), MS(Mobile Station), MSS(Mobile
Subscriber Station), SS(Subscriber Station) 59 &0l tiAdd 4 At}

[26] col&te] HAolA AIREHE B &5 & 2HY oJsE F7] HAlA
AT Aoln, olelgh 54 8019 A8 £ 2HY JleF AMYE HouA] ¥=
HAA e FE = HAE & U

[27] 22 A$, 2 29 el BESRE A& Al Aoty FAY 72 &
A AFAAY, 4 F2 2 A Y4UlFE FHoE F EEE o=

EAE o w13, 2 BAA dANA LT FAHLAC dIAME FLI

-—

[28] & &9 dAdee F4 HE A&8EQ EEE 802 A48, 3GPP A2,

3GPP LTE ¥ LTE-A(LTE-Advanced)A| =8 @ 3GPP2 A|£H F Aok i}

ANE EF EANS od A" £ Qup = H g AANGE F B
ol y)&E A4S 983 Zeur] 98 MYl 2 BAS xE RRSS
A7) BAS o8 A" 4 guh wd, B EMAM jAElm g RE

G052 A7 ZE A o3 482 & Ut
[29] ©]&te] 714-& 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 #Z& oy B4 H&
A" A1g" 4 k. CDMAE UTRA(Universal Terrestrial Radio Access)4t
CDMA2000% & A 7)< (radio technology)® TFd=E 4 th. TDMAE
GSM(Global System for Mobile communications)/GPRS(General Packet Radio
Service)/EDGE(Enhanced Data Rates for GSM Evolution)®} #<& F4 7=
F¢9 4+ vk OFDMAE IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
802-20, E-UTRA(Evolved UTRA) 5% #& F4 JZlg2 FdE =+ AR
UTRAE UMTS(Universal Mobile Telecommunications System)®] ¢*Fo|th.
3GPP(3rd Generation Partnership Project) LTE(long term evolution)© E-UTRAES
Ag8HE E-UMTS(Evolved UMTS)el dF2H, 3t F A 0l4 OFDMAE A&t
A o)A SC-FDMAE A4 %t}h. LTE-A(Advanced)¥ 3GPP LTE®] zl&}olt},
WiMAXE IEEE 802.16e 7FZ(WirelessMAN-OFDMA Reference System) %
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19

A" IEEE 802.16m 74 (WirelessMAN-OFDMA Advanced system)ol] &3}t
2 F Ao "HEAHE st o]telA= 3GPP LTE % 3GPP LTE-A

|2H9e 972 AgsHY B 29y 71&8 Aol oo AgHE AL oprh

=

i

Al
=

ol

>

[31] A& OFDM FA #Z 4 A&goM, A/a3FE A dolg A7l Af2
e) BHZE o]FoAH, 3 MBI YJL e OFDM AEL
Xl dA AIZF F7oE AoHYy, 3GPP LTE ¥ F9A+ FDD(Frequency
Division Duplex)el #& 7}s3 ©9 1 ¥4 Z#HU(radio frame) T}
TDD(Time Division Duplex)o] A& 7}53t B9 29 FA Iy FxRE
2 gt
[(32] = 1@+ By 1 74 ZHdy 728 dHepdle =Wo|t. 33 4
T Y(radio frame)2 10719 MBI AU(subframe)oZ FAFE I, 3t
ABZH LS AT F9(time domain)ol A 2789 &X(sloe2 FAHET. 3t
Mz o] MFHE d dEe ALE TTI(A$ time interval)olgt &3, o
g0l st AMEBEZHYY Zole Imsoli, e &£F9 Zole 05ms 4
Ao sl £xE Al dHelA E4e OFDM AES Eggstn, Fu
BFNA e AYEZF(Resource Block; RB)S  ¥33tt. 3GPP LTE
Al=Fo M= st&Fg A4 OFDMA & AHgst=2, OFDM AlEo] shte A&

N

TH& JeERdt, OFDM A E82 X3 SC-FDMA AlE &= AlE 1oz
Aotdd % ot 2AY EF(Resource Block; RB)2 A &9 ©@9jo] 1, 8l
xR A BFrlel d£ 2 Eutdal(subcarrier)E ¥ 4+ 9t}

[33] 3sltel &£XRo XEFHE OFDM AES F+ CP(Cyclic Prefix)9]
T/3(configuration)el wa} Zet&d & o}, CPile 3® CP(extended CP)&}
At CP(normal CP)7} At} o & E9, MEo] dut CPol 93 FAH
3%, stue £Fd X¥HE OFDM A . OFDM 4] &o]
g9 Cpoll &) +49 A%, ¥ OFDM AHE9 Zol7} Hojymg, 3 &£Fd
EFHE OFDM A 29 & 4y CP A9E20 Ao, &4d CPY A%, d&
9], stHY &£Fo XF=H+E OFDM AE9 v 6714 F Ut de] e
£

&= olFsE 59 A9 2ol AL

rr

N}E
©
¥
r Z
ﬂ
=
e,
1
O,
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Zo|7] & &4" CP/t AH8E 5 U

[34] ¥ CP7} AHEHE A% stue €22 79 OFDM AE& IgstEzR,
she] MEzed 14789 OFDM A &S 2@t ow, Z4t MExd He
20 == 3719 OFDM 4&-<& PDCCH(physical downlink control channel)ell
, UM OFDM 4Al&<& PDSCH(physical downlink shared channel)ol

1E B9 2 74 Zyde 72& Jehiis Edolth B9 2 74
zge 2709 = ZaY (half frame)o2 FAEY, Z ST TP 579
Bz Az DwPTS (Downlink Pilot Time Slot), ®.Z77H(Guard Period; GP),
UpPTS (Uplink Pilot Time Slo)®2 TAEH, o F 1/ Mrzede 2749
oz FAHT. DwPTSE @A z7] 4 g4 F73 & g F30|
AHEET UpPTSE 7IAFAA Y Ad FA33% 9o 4 A% 5718 25= 4
ALREY. BREFHE PRI SEE I Alojd i g¥Ea A%
AAo® s FFPIANA Ve A& AAGI] YT Fholt d#, FA
Zyde gygol #BA glo] 1749 MEZYYL 279 €208 FAHT}
(36] #4 =ZHd FxE dAd EFstn, FA 0 Zydel EdHE
Mz ¢ £ MEZHY EFEHE €29 7, €% EF=HE HE
il

S ggsAl WA ¢ Ao

[37] & 2¥ 3lgg3a <2949 Y a8Z(resource grid)E JeEh=
=dolt. stue stgRa €% AL F994 7 /ie] OFDM A &g T3sti,
gtutel AL EERB)E ddolX 12 sl FukbuE s Ao
EAIEl AT, B wgo] ol AdEHE AL ofdth dE o, dv
CP(Cyclic Prefix)e] B-folc &l <%0 7 OFDM AE& EdsiAw, &34
CP(extended-CP)9] A%l e &£%¢] 6 OFDM 4A&& Egd F Uth
A a8z e Zzhel 24E AY Q&(resource element)E Fo. dhu Y]
ALdEZE 12%7 Y 84 IS aFgHI €3 EEHEe JFLEFSEY

4
Nl JlgE SgEa A4 WeSel wEth 4333 £39 TaE 33
A
T

) i
%)
R
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3 ABEHYY F2E YeEhlE Tt} sy MR I
el A WA &2 & 589 &Hd 3 7j9] OFDM AE& Ao g0l
deHE A o] g ol 3 skt L =] OFDM ABE
Eelste s 3772 € (Physical Downlink Shared Chancel; PDSCH)o] a3 @l=

oo &g grt 3GPP LTE Al2"dA A &3E 318g 3 A9
o}, Eg A o) X 2} A| 2} d (Physical Control Format Indicator

il

)
(o)
s
=2
rir
2
Wl
it

Channel; PCFICH), Eel&taF® 3 4o A d(Physical Downlink Control Channel;
PDCCH), &3 HARQAAA}3)E(Physical Hybrid automatic repeat request
Indicator Channel; PHICH) %°] Slth. PCFICHE AlR=#d9 A WA OFDM
HEdM AEH MEZHY WY Aol Apgd Mo AMEEHE OFDM AE2 9
Aol e HrE EFIT. PHICHE AFHI e $9o24 HARQ
ACK/NACK 4lz& XEgsith. PDCCHE %3l A$dE Ao AHEE
85 A2} 2. (Downlink Control Information; DCDe} 3t} DCIE A9 3 &&=
SgRI 229 ABE FUHAYG 999 B2 28 e 4993 4%
Y Aol ¥¥e ot PDCCHE tFHAF /A E(DL-SCHY A9 &3 2

e XA, AFRIATHAEUL-SCHY A9 &3 AR, HolANLG(PCH)Y
DL-SCH 49 Al=® #®, PDSCH Aoz HAeH:
YoHEEH(Random Access Response)® 22 A9AISF Alo] mAIAY =4
g, doje @ IF Y A oo didk A4 AY Ao gEHY HE, A
A8 Aol HE, VolP(Voice over IP)o] A3 5& Tgd & o B9
PDCCHZ} o] @ ol HEE & Ut 922 559 PDCCHE 2y
T vt PDCCHE 3dh o]Ae] A&sle Aloj Al ¥ 24 (Control Channel Element;
CCE)8 Z%(aggregation)oZ AFHY. CCEE F4 AdY Aol 7128 =9
dolEZ PDCCHE AF3t7] 3] AMRHE =2 @9 v9olth. CCEx 5719
At 24 AFd dS@th PDCCHEY X3} o] §7b53 H[E & CCEY A+
CCEel 93l AFH= IZQ HolE 3t AadAe weps ARG 7T
Zol Al #EHE DCll webd PDCCH XE9& AAstm, Aol AR
2 HAHCyclic Redundancy Check; CRC)E #7igtty. CRCE PDCCHY
T2 B & mgl 74 WEYI YA A¥ERHRadio Network Temporary
Identifier; RNTD®} 8h= AREA= vk "t PDCCHZF §74 @2el] digh Rold,

{1

5
L
oX,
"
ﬁl

oy

b
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@o] cell-RNTI(C-RNTD Al¥=x}7} CRCol w7 " 4 vk, &, PDCCH7H
HolA wjAlAo] tig Aolw, Holx XAz} A¥xK(Paging Indicator Identifier;
P-RNTD7} CRCel vwi2#" £ Qltd. PDCCH7} Al2¥ HB(HEY FAHO=Z,
Alz® AB BESIB)O i Aol¥, Al2® AHE AEA 9 A|A" AR
RNTI(SI-RNTD7} CRColl mt27 2 & Ut &g o] A& ZegdE Ao
e EU dIdHESEE UeElr] Hall, d9HE-RNTI(RA-RNTD7} CRCol

[39] & 4% AF¥Ea ABRZHYY FxE Yehle =dod. A4¥Ya
ABZH e Fig FAoqA o] A9 dojg JPoz g F ik Ao
Aol AFHA Ao ARE L= EZFFHIAA A D (Physical Uplink
Control Channel; PUCCH)e] &9 dt). dolg Jdoles AF&Al HolHE xdsls
Eg)Abeke) 354219 (Physical uplink shared channel; PUSCH)o| &3 dct e

3 BEAE A7 HEM, shidel @ PUCCHSH PUSCHE 4
A58l ged, e W td PUCCHE AMEXZ#H A AHEE 4([RB
paine] €At AAEE Ao &3 AdE o} 5}

REEstE AP, o]E PUCCHel 2%H= AUEF o] €F AAdA

_%

Aol 3

2

u
ot
rlo
DO

)

it
2

=

[40] DCI ¥4

[411 @A LTE-A(release 10)ol 931 DCI £9 0, 1, 1A, 1B, 1C, 1D, 2, 2A, 2B,
2C, 3, 3A, 4 7} Ao go] gtk o714 DCI £9 0, 1A, 3, 3AE, €T Egl=
2% BFE Zoly] A UG HAR AVIE ZEE A dd oYd
DCI ZREL ALstele AoAHRY &ro W} DAFHI sl A== DCI
I 0, 4,i)8tFR A 2AEY 70 A== DCI £ 1, 1A, 1B, 1C, 1D, 2, 24,
2B, 2C, iiDdEAlo] B & 2% DCI TR 3, 3AZ 72 F 3ot

[42] A&y 3 9o AlfE:= DCI ¥ 09 AS, T3 dis$u 3o
#AaEste] Q3 nkgnl © I Al (carrier indicator), DCI £9 03} 1AE FE3sl=d

AlL-5= @ I AM(flag for format O/format 1A differentiation), 3% = PUSCH

fo
Aol A Fa4 aHo] AlLHEA rs dd5+ 33 FZd I(frequency
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hopping flag), ©@Zol PUSCH &Fel At&sier & UdEZ o] i
A X (resource block assignment), MZ % F3F3 =2(modulation and coding
scheme), HARQ ZEZA 29 #AS] 2711845 93] HHES v S=d ALLHE A
dlol8 A A|ZHnew data indicator), PUSCHE ¢ A$AY AoIgH(TPC
command for scheduled for PUSCH), DMRS(Demodulation reference signal)&
93t +=8o)%F AHH(cyclic shift for DMRS and OCC index), TDD E2tollA Q3
dEFPa AYA(UL index) E AAEEFEZAFXR(Channel Quality Indicator) &F
HE(CSI request) & EFE 4 ok H, DCI R 09 B4 57]4 HARQE
Argsteg sgYHa 2AEY 99 #EE DO EREAY  YddA
# A (redundancy version)& XEFe=] Fevh wEn QI Mo A IBA

RhEa 2AE" o] AHEER] ¥ Afols DCI 29 5% 2t

fr

'[43] DCI 9 4+ LTE-A ¥8|& 1094 AZo] F7ld Ao 2A LTE-AoA]

FFHA dFol FF ATt ARHE A AUy 9 Aotk DCI £9 49
4+ DCI £ 07 Hlawste) F3F tFds ¢ HRES o Xgsiez ¢ 2
HIAIZ] 2718 7FA9, DCI 2R 0ol =& Ao AR F714Q)

].
Z, DCI £9 49 49, 5 d4 145222 93 Wz 2 Rag uha,

03 1AE FESE= QTN F83)x] =
[44] 3sl¥Pa 2AEH ddo] A=EE DCI £ 1, 1A, 1B, 1C, 1D, 2, 2A, 2B,

2Ce A ¥ vFsE AdskA &= 1, 1A, 1B, 1C, 1D & 33 v53s s
A detE 2, 2A, 2B, 2C 2 FEE & U
[45] DCI =R 1Ce HHE ¥ Fo2A Fug A&z Fgus

A4y, 2 s vas) wdst QI A 2P WHS T88HA] P
[46] DCI X% 1AE 3gHa 2AEY 2 ¥9 A2 FzxE 93 ol
o7lele vbESE S XA, &gy a E4atd AEo] AILEHER oqRE g
EAA, PDSCH A9 &9 AR, ¥z 2@ B3s w2 gudi] wd, &
Hukolde Hdl AHREE ZEAXE €EF7] 93 HARQ Z2A|A W3Z, HARQ
zeAze BEs 27HES A3 HAE HSed AFSEHE A dHolE XA,
PUCCHE & 43 Aojygs, TDD F3oA ded Agyga ¢uxs =2

ot o
g,

10
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X 5 AUk
[47] DCI £ 19 2% 7T AAR7 DCl R 1A% FASH. o,
DClL £ 1A7} 953 24 3o #dA"E 27 vms), DCI TR 1L #jA&%3F
A9 dgS AL, weA DC ¥R 1L 989 s ¢ rgsleE
Adage Fa40] FUkEte A9 EHoln 2X2A Ao Aadd HE=
R

[48] DCI X% 1B, 1D¢ #%ol= DCl 9 13 wlas) Zeglzag YRS o
T3sle HolM FEEd. DCI £ 1BE= PMI 82L&, DCI £% 1DE 33

TA HRE ztzr ¥gech. 1 9 DCI £9 1B, 1D E&E AoAHEE
DCI % 1A9 A9 & L3

[49] DCI 2% 2, 2A, 2B, 2Cx 7|02 DCI £Y 1A 38 AR
2 xdstdA, 37 d5Es 43 FARES o g oride

% 5
A 220 B9 Wz 2 RER P, 4 dols 9XZ4 @ AWGAA Mol

rr

2

T I UF3E ALY, 2A AFZ F U5

Fd dolo] B thEEE A 98ty DMRSE 93 ¢dols ARE o T
DCI =% 2CE DCI =9 2BY o=z ol & gon Agie gojojr7x
T GFsE Y

[51] DCI =¥ 3, 3AE A=d AF¥FHI £ 2 FFHA
DCI  EYEo] EH L R AoARRE R F
X (semi-persistent) 2AZEH S A Y37 Y3 AHgE & 9h. DCI £
39 A9 92 1bit, 3A9 A3 2bite] HHo] ALEEH.

[62] A= nviet 22 DCI 2R F o= dhvte 348 PDCCHE Fa MEHH,
49 PDCCHZE Aol 49 WM AsE =+ Uv. ©22 559 PDCCHE

Y

3%

J
>
by

£

[53] PDCCH T2 AA
[54] PDCCHZ REE°] wi3g w d&d =AU AAADLA(CCEZ}
AF&ET} 3ol CCEE BF(AE B9, /DY AY842T8REGE X EsH4,

|
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shbe] REGE #& ATROE A2 a deolA o] v 719 REZ TFAE
[55] &A% PDCCHE &) HLF CCEY e AR =719 DCI
dolz=, 4 d9gZF, Ad € S mE gedd. FAHoR EAE
PDCCHE 9% CCEY /e vg ¥ 13 Zo] PDCCH 9ol we} BFod =

-—

ik,
[56] [E 1] |
PDCCH *®4% CCE 7i= REG 7N PDCCH B EZ
0 1 9 72
1 2 18 144
2 4 36 288
3 8 72 576

[57] PDCCHE A1 Axd wiel Zo] UH7kx X8l F ojx= s} Xuio]
AgE e, ole wEdA <EAA etk wEA e dFdAs
PDCCH 2H& €A &8 A 5IE 6}04°k e, ol Eel= HaE g
thel, gdo] slgrdAe] AMEEE 75T RE CCEE Z PDCCH EHel) st
E33te AL 2 Reol HEz 2AZHd gid ALY B3 AR HAEE
a#she] &A-F7HSearch Space)o]l H o ®© T}

(58] =, =ZATe N @@ (Aggregation Level) Aola] wzo] Hs =
AlEsfol sl CCEERE o]Folx $FH(candidate) PDCCHY ol of7]A
A d9E 2 PDCCH F189 F& b E 29 Zo] A9dg £ gl

[59] [% 2]

€} Al
= 1

ol

s PDCCH %1
A 9 A7)(CCE ©&9)) N

6
12
8
16

L
i
A
o,

16
16

o}
of

OO =] oo =] D] =
DN > D] Do O &

12
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i
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i

o

B g
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RNTI

w2} PDCCH

3z oo

+ DCI

<
pes

-
[

EUE R

S

CRC

=d
=

L
-

)

(o]

o]

)

Z

s

e PDCCHel =}

)3

=
o

Holut Holg v

2A=

AlaE AR gg T4

3

B
T

o
o}

A
-

[e]

1o o3 244

a4

[54] 1]

[63]

L {(¥ +m"ymod| Necpy /L | }+i

g 5=

kel o8 A%

HS

o)
j

RNTI & AME =&

_ Y,
A% G, ke

[64] o714, Le

15

1 (L)
%% 73_(])_ m -—m+M 'I’lC]

P

S
ax

S 2=
T

PDCCH %4

o
L

0,---,M(L)—101tq 1D

mi}\_]m

!

A5 m

oAl AolxdAY Ax CCE 7<=, = PDCCH oA

(o)
i

kA A B

33

Necek

i

AAQstE AARA

HolA 78 CCEE

&
T

zt PDCCH

Ho

Al 327h= AAIHA

=
=

g]
[66] = 59 (), (), (o), (D= Z2 A =28 1,2, 4,89 FLE dAstH =4

i

H

4% 9]

1
T—

79 A1zt CCEx 4

.
A

vehdeh = 54 2 A Al

CCE ¥z &

25

Y shbel whe

T
T

AEZHY HNE kE AAT

=1
=

wpe} 7+o] RNTI

13
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ABZ Y Wold REE s+ Lz os dg adng N2 g2 239 §

slom Lz s ot A9 dde) wisraw 249t 9714 N e qages
CCE W& 182 AAHAY. Al CCERH w22 &g I @@ ot
A4 HEe CCEE BHE 8oz B3E AE d% Eo], & 59
(bl A @& AlZ CCER] CCE M% 4% g ddo me 2719 CCE GHE
258 AEa,

[(67] =3 viel Zo] T GAF 3 s £35S

4% DCI X9 2 RRC AaddeS B3 Z2AHHE HASE=(Transmission
mode)E AAH. wrEs HYPo] HRHA e AF, dELS FFEEAFL
sl PDCCH FX < 67F Zzte] tis) F 7FA) DCl 271(DCI £ 0/1A/3/3A
% DCI X% 10)& ad#dtofof stEE Hof 12919 H35 Alert desith, o
£ g3 diside, PDCCH $8 6+ 6+ 2+ 2=16) o sl F 71x ¢
DCI 2718 xngstes Ho 3299 235 A7t gesitt, wabi whssl yito)
HEER] e AS Ho 443]9) BEF AU HedT

'ﬁ
o
X
)
T

AEsted, o] BEAEY

(68] @#, W&t ol HEHE AP HPYI AATH wEH) FUBe
92 24 94303 DO £ 48 A% 230 o FbEEE, Ay 3rass

[69] #=x 4% (Reference Signal, RS)
[70] 74 T4 A&"AA FAE AT o, AsHE NS FAH AL
FaA HFH7] wEo AFHAAA Az gFo] LAY F ot of=dH
ANEE FASAA E8t2 FA87] HalAe Ad JRE o o

g5& BAstooF gtk Ad FRE Loty HsiA, F4AS

di e AZE HEEA, 7] AE7F AEdE T A FAE o o= A
A AE ARE dohfle WHE FE AT A7) AsE adR A3 (Pilot
Signal) T+ #Z A% (Reference Signal)&til gt}

[71] GFLEHUE AlLste HolgE FFilste Afde 2 $£41 <Hde}
FAl QU Alo]9] Ajd 43S golof SHlE S E FAT F vt wEkA, 7
F4 dHY EE2, Fo AAstAlE dHY RER 2

)

oo
ol

I

rf
E
M
m
E

14
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r t
R

[72] FzAs= ggRa FxAze GPPa FERAsE TEL 5 Ao

1) PUSCH ¥4 PUCCHE %3 AH&sd AHY Z3|HE(coherent)T EZXE
A A FHE Y3 Bx ZFxA 35 (DeModulation-Reference Signal, DM-RS)
Aol WEH IV} vt Fuagoxe JadHdma Qg 2L A5

£ 9 #H%A35(Sounding Reference Signal, SRS)7} 9t}
)

i)  PDSCH7} AFHe 2F IHES HzxE 3 dA$He
(DeModulation—Reference Signal, DM-RS)

iv) %" 2 DMRS7t AFH+ AF Ad A¥ AHR(Channel State
Information; CSDE Ag3str] g AEAeldr  FZAE(Channel State
Information—- Reference Signal, CSI-RS)

v) MBSFN(Multimedia Broadcast Single Frequency Network) 22 AL 5=
Aze] tig ZIPEY HxE A HEEHE MBSFN  #ZEAZF(MBSFN
Reference Signal)

vi) @29 Ay HA AEE FAsted AHREE 93 #2413 (Positioning
Reference Signal)7} 1t}

[73] #=A3E 2 EH wet 2A F /AR FEE F Ad HE
052 9% B9 FzAzs oy F2E e A8PE RUIIL AT
A UEZ) o9 9229 MY AuE 95% + Qud 3 2xo) gonz
Foigoz AFFojor a1, 5 AZEH oA 38 FI HolHE FAEX
2 FENEE FAselol BT EZ@ ol A= ow Fo

A

FEAME AHEEY. Fas VIAFe] FHIE B o T yazd 4

¥,

L
BN

15
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74] CRSt A¥ Hr 5 9 dolg BExo F 7lx FHoz Ag3d, g
54 #FxA3ze dele Ex{o2% AMgdr. CRSE g uisir o M=
z ettt AFEHA, A=Y "WE QEy S wEbd H 409 ey
ELEO ot F2AB7} AeHT)

[75] dE €9 71AF9 FA Gt At 249 AL, 0P 1 <EY
EE] g CRS7F A$H i, 4710 AB$ 0~39 <ty £Eo) 9ig CRS7F 242
HdEddh

[76] = 62 71¥9 3GPP LTE A|2® (A& £9], Bg=-8)or Aost= CRS
3l DRS7} stg®Ha AYEE 4 RB pair) Ao #¥EE d¥S Yehiye
Edolth. HxAz7t wEHe dHEAY g ALEF A4S At do=
St MARIHUxFERs Aoz 12 Rusded vz mddl + o =,
st ALESE 4L A Aoz Uk CPY A$(% 6()dE 14 719 OFDM
A8 o], B3d CPY A$(E 6(b)dE 12 /18] OFDM A& Zol& s}z,
[77] = 62 71X =] 4 9 A% <tHUE AYses A2"ox FxAF
FHIES 4 Aol AAE Yebdth & 6ollA 01,1, 2" 2 '3'o2 FAE A
RE)E, 747} <ty X E Qldx 0, 1, 2 © 39 g CRS9 YA yeldioh
, = 6o D'E EAE AY 24 DMRSY XS e

—

iy

f

o
bk

oL
e

[78] olF YMEH I ¥7(Heterogeneous deployments)
[79] = 7€ vl32Z(macro) 71A=(MeNB)¥ vlo]Z Z(micro) 71X =F(PeNB or
FeNB)S XE%ste olF UWEHI 54 4 Al2ds Jeguile Zdoth. #
TA oA o]F U E$A(heterogeneous network, HetNet)zhs £oj&s, EY3
RAT(Radio Access Technology)& At&&tH et a2 7|2 % (MeNB)# vlo]a 2
7] %5 (PeNB or FeNB)°] &&= UMEHAE 97|t}

[80] wiz= Z]A=(MeNB)2 W2 AHA 2 & HAS AYE 7FA3, F4
A A" dRbEl VAHE 9rsth. a2 71X 5 (MeNB)S wjaz A

e 2% 9t}

o =2

T

[81] ©lo]3E 7]XZ(PeNB or FeNB)L, o2 Eof, ulo]laz A(cell), =
A(pico cell), AE A(femto cell), Z(home) eNB(HeNB), =7 7|(relay) So2

16
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Add Fr JUHEAE vo]laER JxF 2 wmIag JAIFe dASE
¥ ol E(transmission point)E X" F& A}, vlojaz 712 ZF(PeNB or
FeNB)2 "2 7|A=(MeNB)9] 2% WHdo=z wiaz 7|A59 75& diF
THHEA S0 AFY F dov, waz X Fo] AvE d9
AA(overlay) HAY w22 Z]A50] AWELA Rie 9 AYd 4dx =
A=(non-overlay) F89 7|x|=o|t}, wlo]a = 71X = (P or FeNB)& wja =2

AF A¥S 7IA 2o AL

2 e

&

Mo dds 43 & 3o

[82] ©Ze wjaE JAZF(MeNB)OEEE A AMYLL Fx  gla(o]d)
g g-ddolzl ), dde wvlo]mE J)xF(PeNB or FeNB)ZEE Ayurs
T UAnk(eldt, vrolaz-ddolgt ). o™ AHfoll=, wlola 2 712 F(MeNB) 9
HEx] el EAste @2(PUE)e] w3z 7]A5(MeNB)QLEFE AHeg

[83] wmlolmaz Z|AxL2 @29 JA= AT AR mg F R EHYe=

[84] A ¥A E}YL OSG(Open access Subscriber Group) X+ non-CSG(Closed
access subscriber Group) 71X FoZH, 7|& wla2-dY EE TE nlo]3 g
1A =] vholAR-de AN LE FEsts Aot 7€ az-ge 52 0SG
Bl 71X 2oz A=Wt JhEshct

[85] F WA B9 CSG 7|A=Fo2HA 7|&E waz-dd EE tE nlo]a g
Z1A =] mlolaR-dE Y ANAE LA gFomn, wepr] CSG 7|AF Lo R

A= st

[86] ¥¥ ¥¥ XE(Coordinated Multi-Point: CoMP)

[87] 3GPP LTE-A Al&®le] Jidd A&® A a7zl weti, CoMP
F52 71% (co-MIMO, ¥%(collaborative) MIMO ZE& HEHYA MIMO %
2d571= o] AdEL Utk CoMP 712 A-FHAl(cell-edge)o] HxT
ge] 45g F7H7In HF AE 4 (throughput) S Z7HA2 F AU}

[88] Qubmow 3 AAE AHfrequency reuse factor)7} 1 ¢ ThE-4

st Ao A, A-7F 7+A(Inter-Cell Interference; ICD)C 2 213} ’Q*%’ﬂ]‘ﬂ] ] =] &t

17
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g Asm Hg AE $Eo #adE F Atk olgd ICIE A A7 HEho,
7129 LTE/LTE-A A28HdME @% E5FH ¥ F

A AH&(fractional frequency reuse; FFR)} Z& @&t 52 7IHE o] &3t
o] g8 A e BAHAA A-AA HAF o] HAY F& 5
NHMAEE e wyol F&HAY. 2y, 4 7 Foig Y AARE HF7|RTE,
ICIZ AZsAY ICIE 9To] Ydls AEZ AAEsle Aol Bt uig g
th Aot Ze EHS dAEr] Ak, CoMP A% 7|¥e] H8E + U

[89] sl =z e Afol 4848 7 e CoMP 7IHE AA ZUE

processing;  JP) 719 L z=74 2AEH/ R ET (coordinated
scheduling/beamforming; CS/CB) 7|2 ¥/ <+ U
[90] JP 71'H& CoMP #¥ o9 Ztzte] AFIJECIAF) A HelHE
o] &% F vt CoMP HE T B HF 7o ol&He 7IATEY I+
ooy, JP 7Y ZUE  HE(oint Transmission) Z1H#I FFH A
A & (Dynamic cell selection) 7|H2Z &/ F AUt

[91] Z=JIE ¥ 7|2, PDSCH 7} 3] B9 AFEJAE(CoMP FH

(92] 54 A A¥ 7|¥&, PDSCHZF &w®el (CoMP ¥ THe) el

5, 543 AlRdA dd 9=
AEHE dolHe ue AFIJEZRY MAFEH, I Ao gy & ey
Et #9 <ol it dHolE dFE A weorw, siE dE=

A% WEYS WAHoz AT F Ytk cZA, dolEE AW MR
AEHAL, ALEA 2ASI/MEDL AT CoMP BF v AT 2ol
oste AL & 9

[94] &9, Agalze AL, ZA(coordinated) TF-HAEFEEJE FAL

18
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2]
421 (Joint Reception; JR) L Z3 2AEH /Y XY (coordinated
scheduling/beamforming; CS/CB)2. & EHF& 4+ Ar}
[95] JR 712 PUSCHE %3 H$H 37 B4 $4 ASTAENA
FAFE RE 9ustz, CS/CB 7182 PUSCH 7} sy AEZQEgAw
FAFA T AL AAEF/NEYLLS CoMP FE T99 AE9 A 3|
AAddE AL 9
[96] olejdt CoMP Al=®& o]
station) 2 FE FFo=Z dlolH
F4 F34 2Y(Same Radio Frequency Resource)& o]&3&a] 3l o]4}e]
gt FAl AdFgezN A2 AFE FAANE 7 Utk EE, AFLS
1A 53 &2 ke AP PR Y xdte 3 BE TF & (Space Division
Multiple Access: SDMA) ¥¥ <& 38 &% 9t
[97] CoMP AJ&HolA AMH  7]x= 2 3y ol FHE JATEL
W2 (Backbone Network)E B3 2AE2(scheduler)dl dZET. 2AZHE

£3lH, d@e oF-A 7RI (Multi-cell base

AQrg & o £, 4 1A FU

9Rs Foto] 2 AATo] AT 74 BY % A JAF 2] Ad el
A5 AQ ARE WY Pol $4F 5

Ak g B, 2AFHE MY AT

2 st ol gE ATl dised gEA MIMO BRI ARE

At &, 2AZYAA Z J|AFes FHAH MIMO FZo g
_/r:

¢ MIMO Alx"loz Fatste HAolgt & ¢
AJEHUE AFEstE MIMO Al2®9 B4l 7]ge] A" 5 .

[99] & 82 CoMP Z#2E(CoMP cluster)E& dAjsta Jth. o714 CoMP
2 aHE 9AM AdFHE CoMP 8 D=4, = 8(a)dM= CoMP E3=H U
AEo] AME v &g 4 ID(physical cell ID, PCID)E Al&3le AHATE =
8(b)oll A= CoMP Z8~E U AEo] Y& PCIDE AMgste A$E =Alsx
olth. CoMP Z¥|xE W 4%l $d% PCIDE Algsttiehs, zzte) CoMP

19
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Z 2e(E 8(b)ollA] CoMP cluster A, B)x A& ©& PCIDE A}&3siH, ©d
22 2Eye) 450 $YF PCIDE TRt v 7IAFe 24 et EE

4E F 9% 4579 $U PCIDE FHE 5 Aok

[100] M Eo] FUF PCIDE FF3te Z$ol, PSS(Primary synchronization
signal)/ Secondary synchronization signal(SSS), CRS, PBCH, CRS 7]%t
PDCCH/PDSCHS &) 3% 4155 59 PCIDE 2= ZE 450 Y AHo @7

Asse] 4 AE FA PY 2 29 A92 A& ¥ £ Yok EE, 5

[101] Enhanced-PDCCH(EPDCCH)
[102] E&g]= 11 o]F&9e LTE Al2HoAE CoMP(Coordinate Multi Point),
MU-MIMO(Multi User—Multiple Input Multiple Output) 522 <¢I3 PDCCHY

g2 B=E 0 A 7+ 73X (inter—-cell interference)©® 3% PDCCH A% 7Z4
Zo Wz Aoz ZFy PDSCH 99L& H3 HAs:="E F Y=
Enhanced-PDCCH(EPDCCH)7} IHFHD A}, gt EPDCCHo A =

T2 29 (pre-coding) ©15 < 47 Y 71¥£9 CRS 7198 PDCCHS th2 A
DMRS% Zlvro g2 54 A3 2 9t

[103] EPDCCH %2, EPDCCH A% AM&=E PRB #loj9 73 wet
=& (localized) EPDCCH A3 £4% (distributed) EPDCCH A$ 22 vd =
Jth. ZFEY EPDCCH d¥e shve DCI dfo] Alg=HE ECCEZl F3
=ojldA IdE Qe A$E dulsis, WEY o5& U7 HE EA
Zzlzado] H&d F U dE £, 5% EPDCCH AF2 s il
digstes N d<d ECCEel 71wbed 4 ot whdde] &4+ EPDCCH A&
sv}e] EPDCCH7} Foi4 ZdlelA Eeg

ustH, FI4¢ tolHAJE FW o]Fo] Ut dF £,

= o A~
EE

Mo
2
ot
s
g
)
)
'®)
T
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HEe, Fag Ed QoA Eald PRB #Hlo] Ztzto] ¥£3F EREG 470E o] F ozl

[104] 9@ EPDCCHE %38 AAZEDOCDE FA/ESs7] 98, 7&
LTE/LTE-A Alz=’lo| Ao} FALsAl E2RIE 558 3% 5 Atk Bof 443,
S2e MY AL FEo FEE DCI ERES 93, dg d¥ E=2 EPDCCH
THY HEd 3 HEE AREYEHDYE F Ut 97A, ZUEH

5= EPDCCH $x29 AHEE EPDCCH @2 &4 gaFztcz 2
o] Bzt I WAEE MA/FAE F Avh £, Y HEe, UG dud
71% LTE/LTE-A Al2®3e ta AolsiA, Bz e, CPe o], PRB
Hol e 748 2% Foll wet {1, 2, 4, 8, 16, 32}7} 7H5 3t

[105] EPDCCH”} A (configured)®d @29 7A-¢, PRB ¥o] MEo =3d
REES EREGZ <U4943t:, o] EREGE ©Al ECCE 992 ez}, o]
19" ECCEd 7lx3] "@AFNE FAs= EPDCCH $RE ZASL
2ol B3 FyPgozM, AAHRE AT =

[106] 7]+, EREGE 7|& LTE/LTE-A9 REGel, ECCEE CCE°l W-$H+=
Adozx, st PRB #lolol= 16709 EREGZY 2gd & Aot oy, ol¢g
Zo] 3ol PRB #Hojol] 1670¢] EREGE nA@gHoz &3 4%, EPDCCH
AEE A8 288 F dt REY 71 o= B¢ Z9 #HolEd #¥d
EZAZ Q& F k. 9E Eof, TDD 2H4 HMBZdy 44, &4 CP 59

>
fasd
o
B

ot

A
7 %3 Zo] PRB #Hojel4] EPDCCHE & REQ /IF7F £ol=% %%, EREGH]
X" RE ¥ EPDCCHE 9#s] A8¥ REY 757 298 5 Jdv. &
sasty] Al ek 22 A JF dAEE gole WRe AEE FE AT
FAF AL oblrh wekr, olst B W] Ao 99} e A
TEHoR Ay Y3l PRB #Hlo] & EREGY 7l % PRB #Ho] @ ECCE®
MNeg AAsts Wyl gl A

[107] A4 1

2
o
oo
o
2
2
b
et
O
k1
ol
e

[108] A WA AAldl= EREGY =77} 1A H
EREGY a7le 1y AAHo Je A T AYAE Aladygoz g

AeHes Ad + Ao
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[109] EREGY] =717} mA=Eel o=z, PRB #lo 3 EREGY 7+e
EPDCCHE $#}8] 7}43% REQ 7igol F&50, ols thg S84 29 Zo] 2d2
% qlek
[110] [3t4 2]
n= the number of available REs |
the size of EREG
[111]1 471 4384 204 the size of EREGE A ® EREGS 27|, the number of

available REstE #4}7] PRB #ojo] 7}83% RE 7§, n2 PRB ¥ 3 EREGS
Mg ofu) gt

[112] =3, PRB #ojol A 7143 REY AFE, & 59 AL (A& 0], A
A2, CRS, DMRS, CSI-RS, PBCH, PSS/SSS 5)¢ $%5% ¢+, EPDCCH d$&
Aejr e AHEE 5 dE AL Yuditt ol sH& REY MFE, A8 Y,
o] Zdo] AAF & QU T Al1E¥ L T3 7143 REY
& EE 74 REY AMFE ANy g8 mesior HE A5 F, A%

2
Lo
ofrl
o
of
i
S

AR T
[113] PRB #lo} @ EREGY 7l n'& ZAsW, @22 PRB #o|d ECCE9
e ‘mS 2AE £ Yo &F, @2 PRB o] & EREGY 7l ‘n’” € ECCE
3 EREG 7/l5E& ©o|€3]l, PRB #Ho] F ECCEY g 78 F Aok o714,
ECCE % EREG /MFE vlg dAAHO UAY EE 4HAS Aa2ddgez T4
Agde Ad F
[114] d%e AHoA, 32 20 93 ZAE EREG ©]¢l¢] REE(ECCE]
£35tx %= EREGE ¥8)& 7z EREGO n2A EEHo 3Y o]S(coding
gain)g ¥o]7] Y& AFEEAY T EPDCCH d4dlA A€ 4 Aok EPDCCH
A&olA A®  REY A% AF¥S  EREGY Y HF2"(power
boosting/borrowing)el] Al&¥ 4 Qlt},
[115] & 9& A<=3 AAl¢d 19 PRB #Hlo & EREGSY 7I& % PRE = 7
ECCEY 7h5& ot FHe AER Yehd ol
[116] EPDCCHE %3 #Ao] HARE FAF7|2 449 gdEd E4¢d= 53 &
#8357 S8, 9A S901e4, PRB #°o] 3 EREG 7l n'e Z24¥ + it
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a3 A S90300A4, @A S901¢ A}t 2 ECCE % EREG 7MFE ©] &3t
PRB #lol @ ECCES 714 ‘me 78 & Atk 7 2Ad dd 448 43
A A FPHER Az dc

[117] AA)d 2
[118] 5 #isl AAdle 3 WA AAdsh @), EREGY 2717 7P HQl 3$oluh
4al6) 20] WE PRB o] @ EREGS 714 ' 2 PRB #o] ¥ ECCEY 7%

‘mE Fae Y E 109 M= o dEE + Uk

[119] = 10 F=skd, @4 S10010lA4, @22 AqrIZH{YY Fx H/EE
vt43} B} (carrier type)ol @l PRB #Hlo @ EREG 7| g ZAAT & Yot
oA S1003914, ©%2 PRB #lo] ¥ EREG /I n” % 71838 RE 7§
ol-§&ted EREGY F7IE ZAAY 4 Jvh. EREGY A7/t ZAHWE, &
S10059141 EREG®] 27] ® ECCE® 7§ ol&sted, ECCE 3 EREGH 7}
24 4 gt 9714, ECCE % EREGY ASFE mg ZAAHO AU xE
FAAS AadRoez AGEHE RY T o, oHg B4, @A S1006E
Ak S vk &4 S1007914 ECCE 9 EREG 714 2 PRB #Ho] & EREG
Mg ol g3t PRB #lo] & ECCE AF ‘m'e AAT § gt

[120] o) &}, Z+ dAlel] sl Bk A3 AsE

[121] &4 S10019) PRB #lo] 3 EREGY /F ‘n'& A2ZHUY F+&2 2/E=
Rbgsl Qo] wet 2" § ded, o ABRZHY T wet PRB H
el 2kl ol zbolzk gyl wiEe]l AMEZ#H<dolr EPDCCHE 93 71&3%
2949 e wat PRB #lo] & EREG /47 2A"Edn B & o A& &
YEYA ¢ gd2e =3 MuxgdoAE PRB #lo] & 16719 EREGE, &% 4
ARz o= PRB o] 3 8709 EREGE AIEsVIE 2R3 + Ao

[122] £3], TDD 2#H4 ARz A, 2548 Auz#q A4 wel PRB
7o) B EREGY 74 nol A2AE 5 AUt

[123] [E 3]

=
=

flo

A

=
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= Special subframe Normal cyclic prefix in downlinke Extended cyclic prefix in downlinke
configuratione DwPTS» UpPTS» ~_DwWPTS- UpPTS-
@ Normal Extended o Normal cyclic Extended cyclic
cyclic prefix:| cyclic prefix : prefix in uplinke| prefix in uplinke
in uplinke in uplinke
o 0« 6592 -T,» 7680 -T,«
. 1 19760 - 7, o | 20480 -7, » -
2192-T, ¢ 25607, »
. 2¢ 21952 -T,» 2192 -7, ¢ 2560 - T; ¢ 23040 -7,
= 30 24144 - T, » “ 25600 - T, «
|
- 4¢ 26336 -7, ¢ 7680 -T, ¢
g 5o 6592 -T,« 20480 - T, ¢ -
4384 -T, 0 5120-T,»
n Be 19760 - T, . 23040 - T«
- 7 21952 - T ¢ 4384 - T, o 5120-T,<| 12800-7, »
9 8 24144 - T, 0 - o
- Qe ) 13168- 7; el - -0 s

[124]7%7] & 3% #Z2 234 ABIHd H3& Fxsd, IFPa dd
L¢84 9l OFDM A E £+ 3, 9, 10, 11, 139 & 9lexw 2 o]d me} PRB-
Ho] @ EREG AF7F AHHEE & 4 Ut} o8 5of, 2942 MBI 834
0, 55 3714 OFDM A Eo] DWwPTSE dA =] 102 & EPDCCH HFo] itk
24T ¢ o =3, 28 MBI 43 1, 2, 6, 79 A §IFHI A
A48 4 9lE OFDM AE $71 47 9, 10, 9, 10°]22 PRB #Ho} 7 EREG
NF n'g 42 2R 5 ok £, 28 NEZHY 43 3, 4, 89 4 PR
#o] ¥ EREG /I ‘n’'S 88 AAREY F Yo}
[125] &3 ulet 2e HrZdyd Fx9 dA/Egxez vr4a gl wet
PRB #lol © EREGY 7/l+& ZAT & U dE £, PDCCH #HAFo]
o]ZolA A 2L 4 4= NCT(New Carrier Type)d] ¢, 284 MEZg 43
4(DwPTS: 12 OFDM symbols)7} -&dtH, 718 OFDM AEY M SHlA
dut whEuol A o] GHo] 2 OFDM A& B¢ 2 AY 48 24 5
of. et NCTolA 284d MEZHe 4F 420 45, PRB #Hoi® 16 EREGE
& ok =g, 284 ARzZHY dA 0, 5% SFFI Abol AEE F
OFDM Al £°] 3 A&o]Z't PDCCH7F NCToA MFHA] && + deng,
PRB #Ho] @ EREG /e 4 & 2 2 2T F J3, 294 ABZgY H34
1,2, 34,6, 7 89 A%t PRB #Ho F EREG NE 1622 AAHY 4 drh
NCT9 A$ole 2¥48 MBRZdd 44 0, 58 A yrx dAHNNE 22
PRB #ol% EREG <, £& ECCE & 7I¥& & v}
[126] =%, PRB #Ho] T EREGY J/IF+ =¥ CP7F AMRH=A, &% CP7h

oy
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AL EER] R et 2AE FE Uoh

[127] &4 S1003°1A EREG®] =7]= PRB #Ho % EREG /4 ‘n’ ¥
EPDCCHE #&l 7183 REY AFE A8std 242 5 3ok ol s 34
3% Zo] 244 5 Ao

[128] [+382] 3]

l the number of available REs |
the number of EREG

[129] A7) 82419 A, the number of EREGE 47] ‘n’, the number of available
REst 47] PRB #Hojo] 7}&3 RE 7lsolti. PRB #Hojo] 7183 RE /e

the size of EREG =

EPDCCH Aol AFEE F e AY, A& £9, Ao 213%/99, DMRS, CSI-RS,
CRS, PBCH, PSS/SSS¢) A4 AH4HE RES u#d AU + ek

2
[130] &4 S10059)4], ECCE B EREGY 7/lE o a2l 49 & 2A =" <
Ak
[131] [g2] 4]

l the size of ECCE |

the number of EREGs (consisiting ECCE) = the size of EREG

or

the size of ECCE
the size of EREG

1

[132] 471 s840lA, ECCE A7l vy AAFH AU e ZAATF

Aaddew Agd AY F AP Al £84e ECCES) Z7)7} EREG 2719

a7k obd B¢ ECCEY =Y #olBEE wA/4A 4ATe onidd.

[133]1 Al S1001eA AME=Z#H Y Fx, &, 254 AEZHd dAH et
PRB #o] ¥ EREG /i& 73td, @2 S1003°1M 245+ EREG 27] 2 @7
S1005914 AA L= ECCE % EREG 7/IFE= 39 PRB #HojolA LHIF=(AE
£°{, DMRS 293 =)o) wel BsEeE AY Utk ol& PRB 3o & ECCE
Mgl 7hHoe g olojd 4 Ut
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[134] 43 49¥-& EREG® ECCEZl EAldl n#isou, ECCER I3 ==
A$NE HEo] sMEstm, ECCEY #HdAE MBIHY T 2 iEs
Etgde] wa} PRB #lo] Wel ECCEY 7} ZA= i1, PRB #Ho] We 2w =0
o8l ZA® ECCE9 Z7I7F DCIE AFsrie #53% 4% AY d¥ 1+
At & I d¥FH EERlE 53 E FYstes AR osd & Ao
oo wet JFAE 1, 2, 4, 8 v A= B3 E JLUE 2, 4, 8, 16°]
et BEElE Hog wyo 88 & glon, @2 AR wHE(dE S99,

4gee D dolEE U7 Adl ¥e dB(AE B, JT AL 29

o

[135]1 = 11 & 299 dA FHd we MdAFIIE X 9L g FXH9
TS EAR Edelh

[136] = 118 #F=xstel £ 2] mE AFIAE AX(1110E, FARZEAILD
HEEE(1112), ZEAA(1113), HAEg01149) R SH/49  SHWY(1115E
g & U AEEJE

=~ M
Bolel ¢teHU(1115)E MIMO £5418 R

A28 gustt), FARE(1111)E dLZHE 9 AHeky

9 HAHE AT £ ok ASRE(1112)S dd=z9 g Ay z2tE Alg,

AEE £ gok T AA(1113)E ASIAE AX(1110)

A2(1110)7F Falgt AR, 972 AL A
FYste, AR (111HE A gl R 58
(M EA) 59 FAL 3

[139] Al&al = 115 H=x3d 2 ¥dgd 2 97 FX(1120)%,
FARE(1121), AFEREA122), T2 AHA(1123), =I=E1124) 2 EHEFHY
A H(1125)8 g F B9 HHU(1125)E MIMO £541&

A8 F g "FERE(1122)2 7AFL29
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Bt o] AN 5L st=go], HYdoj(firmware), 2T EHo] T IRAEY 2%
5ol s 7+dE U

[145] sl=gofol o3t FE AS, 2 Ldge AAdEd W YHL sty &=
71 o]Are]l ASICs(Application Specific Integrated Circuits), DSPs(Digital Signal
Processors), DSPDs(Digital Signal Processing Devices), PLDs(Programmable
Logic Devices), FPGAs(Field Programmable Gate Arrays), T Z2AA, AEEF,
vlo]A 2 HEEY, vfo]laz ZRHMA Fd i FdE F Ut

[146] ot 2ZEolo] g 77 Af, & Lo Ao Sl wE Py
olgolA HHHE V% EE TAES F¥se EE, A £ ¥ 59 FH=

F otk ATEY Y 3m=E HEy fYo AAF ZZAA o
./‘r:

dth. A7) HEE AR A7) Z2AA YR EE QR Ao,
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[72 4]
[ 3 1]

FAEAA 28 A do] EPDCCH(Enhanced Physical Downlink Control
CHanneDE E3) Aol 4uE a5 el 2ojA,

TAl"d ABEZH A9  PRB(Physical Resource Block) HME®] X3
RE(Resource Element)E& PRB #lo] & ‘n’ 719 EREG(Enhanced Resource

]

’

Element Group)E 4943t @A
A7 Jd9AdE EREGE PRB #Hlo] 9 ‘m’ 7le] ECCE(Enhanced Control

=
371 99" ECCEd 7x3 v 54 g433& F43%= EPDCCH

471 PRB #l°] ¥ EREG® 7l ‘n'& PRB Hoje] 7}8% RE 7,
Bryde) 7x g B F sy oS 1Estd Z2A"E A, AR

X

Aol RAo)A,
471 EREG® a717} 249 %$, 471 PRB #Ho] ¥ EREGY 7
471 PRB #ojo] 7183 RE /¢ 471 EREGY A7) &) AAHE, AoAR

ISR Ne)
n <=

7] PRB #H¢} 3 ECCEY 14 ‘m'& A7 ‘n® @ ECCE % EREG 759

[ 3 4]

A3gel oA,

471 ECCE B EREG 7/iF& vg AAE A T AT A1E3e=
AAE A F sy, AR FA U

[+ 5]
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471 ‘0’ o el o A=A,
= the number of available REs ]
the size of EREG

A7) $2akAl o) A the size of EREGE 7] 32A Y EREGS Z.7], the number of
available REs¥ “}7] PRB #Hojol] 7}8% RE 7H+<l, AR 4 Wi,
(%73 6]

27k AoiA,

471 PRB #lojo] 7183 RE /H5E EPDCCH %ol AS 7Hs3 REY
AN, AARFE £ B3,
(373 7]

A 1ake] QoiA,

A7) EREGOl #12=A 9& REE A7) EREGY A% g R 2" A&d
AR, AR 4l
4T3 8]
A1l lofA,
7] EREGY =77} 7k Z3$, A7) PRB #Ho] 3 EREGY 7/l ‘n'&
A7) ABEZH g Fxo) wet A" AL, AAHRE FA Iy,
(373 9]

A 87 ol Loy A,

471 EREG9 A7]& 7] PRB #ojo] 7148 RE A5 2 A7 ‘n'ol o)
AR e, AAFE FA U
(873 10]

A 8ol oA,

A7) EREGY Z7]= ECCE % EREGY /& A& AFRHE, ARZE 4

n

p—

1:101—

(373 11)
A|87ell oA,
271 EREGS Z7)e the a4l o= AR,

L

O:

l the number of available REs |

the size of EREG = the number of EREG
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F7) 8ol A the size of EREGE 7] ‘n’, the nuinber of available REs=
47] PRB #ojol] 7}&¢ RE /A4, AR F4 Uy,
[¥7% 12]
A8l UM,
47] PRB #°] 3 ECCEY /¥ ‘m'& 47 ‘n’ ¥ ECCE 3 EREG 7i<ol
et 2ZAHE, AAFE T4 49,
(473 13]
A8&A UHA,

71 MBEZEY T AHE MEZHY dAd met 7EEHes A,

ZE2ANME LFSHIL

A7l ZR2AME, A" MEEZH Y PRB(Physical Resource Block) Al E
3% REResource Element)Z< PRB #o] @ ‘n’ 709 EREG(Enhanced
Resource Element Group)2 A A3dta, A7) A4 H EREGE PRB #Ho] &
782} ECCE(Enhanced Control Channel Element)Z <¥dslH, A7 A4
ECCEd 7iz3 ¢ EA &@43s F4st= EPDCCH $FEE& ZdAsha
=lE 538 S5, 471 PRB #Ho EREGY 714 ‘n’ PRB #ofd
7}4& RE /M, MBEZHYSY Fx, BiEa 5§ F sy o4& st 2

&A.

oft
oAl
A
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FIG. 2
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FIG. 4
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MeNB : macro eNodeB MUE : macro UE
PeNB : pico eNodeB PUE : pico UE

FeNB : femto eNodeB FUE : femto eNodeB
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FIG. 9

PCT/KR2013/005194

PRB #|o] & EREG /I ‘0’ 2R

o

the number of available REs J
the size of EREG

PRB o] & ECCE /N5 ‘m’ 2 A&

~_ 5903

FIG. 10

PRB #|¢] @ EREG /15 ‘n’ A

- S1001

Y

EREGY 37| 24

the number of available REs

the size of EREG = [ the number of EREG

|

51003

|

ECCE % EREG 74 2 A

the number of EREGs  _ Lthe size of ECCE J
(consisiting ECCE) the size of EREG

or
[ the size of ECCE W

the size of EREG

-~ 51005

PRB # ¢} & ECCE N5 'm’ 2 A




PCT/KR2013/005194

WO 2013/187694

10,/10

¥4l _ [111

B e B v
Pel—~— Rl lra= eSS REl 7 VI
¥4l ¢l
E8 S BEE Sk

\ Ll = | Al : /
(an) (dNa)
0Z11 4l CIII 111

11 Old



INTERNATIONAL SEARCH REPORTY

ntemational application No.

PCT/KR2013/005194

A
H04J 11/00(2006.01)i, HO4B 7/26(2006.01)i

CLASSIFICATION OF SUBJECT MATTER

According to International Patent Classification (IPC) or to both national classification and IPC

HO04J 11/00; HO4B 7/26

B. FIELDS SEARCHED
Mintmum documentation scarched {classification system followed by classification symbols}

Documentation searched other than minimum documentation to the exient that such documents are included i the ficlds searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: EREG, ECCE, EPDCCH, PRB, blind decoding, available REs

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

See pages 1-10.

HUAWEI et al.,

See pages 1-4, and tables 1-3.

See pages 1-6.

#69, Prague, Czech Republic, 21-25 May 2012
See pages 1-4.

See pages 1-5.

NEC GROUP, "ePDCCH search space design”, R1-122595, 3GPP TSG RAN WG1
Meeting #69, Prague, Czech Republic, 21-25 May 2012

"eCCE definition for ePDCCH", R1-121963, 3GPP TSG RAN WGl
Meeting #69, Prague, Czech Republic, 21-25 May 2012

HTC, "eREG and eCCE Definitions for ePDCCH", R1-122331, 3GPP TSG RAN WG1
Meeting #69, Prague, Czech Republic, 21-25 May 2012

ZTE, "The definitions of eREG and eCCE", R1-122105, 3GPP TSG RAN WG1 Meeting

RENESAS MOBILE EUROPE LTD, "Definition of eCCE and eREG", R1-122360, 3GPP
TSG RAN WG1 Meeting #69, Prague, Czech Republic, 21-25 May 2012

1-7,14

8-13

8-13

D Further documents are listed in the continuation of Box C.

* See patent family annex.

*

N

w7

“oy

wp

Special categories of cited documents:
document defining the general state o fth& art which is not considered
0 be of particular relevance

earlier applica ional

filing date

document which may throw doubts on prievity claim(s) or “,mcn is
cited to establish the publication date of another citation or
special reason (35 specified)

tion or patent but published on or after the interna

document referring 1o an oral disclosure, use, exhibition or other
means

document published prior 1o the international filing date but later than
the priortty date claimed

wpr

wy

ey

“ R

fater document published siter the international filing date or priority
date and not in contlict with the application but cited o understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be

1 novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to mvolve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

i £

docurment member of the same patent family

Date of the actual completion of the international search

27 SEPTEMBER 2013 (27.09.2013)

Date of mailing of the international search report

30 SEPTEMBER 2013 (30.09.2013)

[\'m’u: and mailing address of the [SA/KR

Korean lntellectual Property Office
Government Complex-Daejeorn, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirile No. 82-42-472-7140

Authorized officer

Telephone No.

Form PCT/ASA/210 (se

cond sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

Informati I ) International application No.
nformation on patent family members

PCT/KR2013/005194
Patent document Publication Patent family Publication
cited in search report date member date

NONE

Form PCT/ISA/210 (patent family annex) (fuly 2009}



TAEEHE
FA EZALR I A PCT/KR2013/005194

A. i o] &3} 71 &/ (FA 53 EFaP0))
HO4J 11/00(2006.01)i, HO4B 7/26(2006.01)i

B. &A}% Hof
2AE A LR A(FASHE
HO4J 11/00, HO4B 7/26

=i
il
N
2

FATH )% Ropl ot H AL o9 0] B
TS AL E E SN A AT AN HATA T ZI A" IPC
JEGELEAGTHE E dEF/NLELGFTHE: A Hawd o] 7148 IPC
TA| AL o] &5 A4 dlo] Hul o] ~(dlo]H v o] 9] WA gl A o(El sl H5)
cKOMPASS(E-3 A W& AAA 28 & 7|9 =: EREG, ECCE, EPDCCH, PRB, blind decoding, available REs
c. #HEEdA
7he] are* §Ed 4w FAEIF S 49 A 4 A7
X NEC GROUP, “ePDCCH search space design®, R1-122595, 3GPP TSG RAN WG1 Meeting 1-7,14

#69, Prague, Czech Republic, 21-25 May 2012
HolA 1-10 Fx

—
X
—
w

Y HUAWEI et al., “eCCE definition for ePDCCH™, R1-121963, 3GPP TSG RAN WG1 8-13
Meeting #69, Prague, Czech Republic, 21-25 May 2012
HolA 1-4, B #eld 1-3 Fx.

A HTC, “eREG and eCCE Definitions for ePDCCH™, R1-122331, 3GPP TSG RAN WG1 1-14
Meeting #69, Prague, Czech Republic, 21-25 May 2012
Ho] A 1-6 %,

A ZTE, “The definitions of eREG and eCCE™, R1-122105, 3GPP TSG RAN WG1 Meeting 1-14
#69, Prague, Czech Republic, 21-25 May 2012
Ho] A 1-4 %,

A RENESAS MOBILE EUROPE LTD, “Definition of eCCE and eREG™, R1-122360, 3GPP 1-14
TSG RAN WG1 Meeting #69, Prague, Czech Republic, 21-25 May 2012
Ho] A 1-5 &%,

i
N

P30l c(AZ)el 71w o Qe X uess

7 TAZYY £ $4Y Foll T8 £70%E, 243 AahA|
= edubA ol 7)o g oot Bal %%ﬁ%%gﬂi7ﬂ%%ﬂ%ﬂ%%ﬂﬂﬂﬂ%ﬂﬂ%@
il
—5—04_01—‘%—71 5—5‘2:]_0106‘
FABE AT FATLL T o sy mao 9e 29 09 2a o 478 wye) 4
T Ee AR e Aoz &
P B9 mE e ol gwe] gAY, _ .
2w o] 4048 WS a7 ele] Aed By Y SHE#Ue] gt BA 6|9 Fale] ) o)) e By
2eHE A4 1 2 gl BYAIA A e A5 3T 0
Ei e g et gl B SARAgel fl=Aom i
o} ZAZYY oAl TR A ‘&7 LR S ES A ek £
A FAFE LA T
[e)
.09.2013) 20131 09¢ 30
ALAL
Al AT HARR 189, A=
R 1 Ah)
B WP +82-42-472-7140 MBS +82-42-481-5560

A12] PCT/ISA210 (7 A 8-7]) (20094 74)



TAEdHE

PCT/KR2013/005194
s Z71 YeEsEa 71
-+

A12 PCT/ISA/210 (H-& 58] F718-7) (20091 74)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report
	Page 47 - wo-search-report

