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(L& AAE A3 FHel]

o]8}e] 7]=& CDMA(code divisionmultiple access), FDMA(frequency division
multiple access), TDMA(time divisionmultiple access), OFDMA(orthogonal frequency
division multiple access), SC-FDMA(single carrier frequency division multiple
access) T #HEZ oYd T4 HAE A"l AEE F Aok, (DMAE
UTRA(Universal Terrestrial Radio Access)Yt CDMA20003 #2 F41 7]%(radio
technology)Z F+&E 4 b, TDMAE  GSM(Global System for Mobile
communicat ions)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates for
GSM Evolution)®} #& F4d 7l€=2 FdE 4 v}, OFDMAE IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UTRA) $3 & F4 7|2
THE F U, UIRAE WIS(Universal Mobile Telecommunications System)2]
o Folt}. 3GPP(3rd Generation Partnership Project) LTE(long term evolution):
E-UTRAZ  AMS-8tE  E-UNTS(Evolved UMTS)®] AR =ZA  #FYIo)r OFDMAS

Ageta A oA SC-FDMAE A} §3kth. LTE-A(Advanced)™= 3GPP LTES] z13&d

of AgEE AL oYtk EF, olste] AWoA AlSEHE
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AHE FA81, gdEe NAFoE A4EFHI(Uplink, IL)E E8) ARE AFIT,
1A= gdo] HFAlsteE ARE Holg 2 gudt Ao AEE ¥9Ea,
olZo] £FAl Bt AR FFH/L5 wet thgd Ba Ado) A g,

E 18 3GPP LTE Al&Hle)] o]l85H+= &8 AEE L o)L ol&3gt drbxl

Aol Axl el oAl "ol AAAY, AEo] Ao g dE2
9A S101eA 1A= F71E wFEE 59 =7] 4 ©M(Initial cell search)
S FIds. ol I dEe JIAFoERE FE7] A (Primary
Synchronization Channel, P-SCH) ¥ #-57] A4 (Secondary Synchronization Channel,
S-SCH)& FAldte] 71A=3 F718 5, A 1D 59 ARE 590, 2 %,
gre yjxZozBE Eu]94 39 (Physical Broadcast Channel)E& FA18ted 4
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22 A% (Downlink Reference Signal, DL RS)
gole 4=

}_7] Al

2 g

vlx Shre oA S10200 4] Ea] &ekE A Ao A d (Physical

o

Downlink Control Channel, PDCCH) R EstdFHIaAolld AHxo wE
Eg)slgy 32 ¥R A'E(Physical Downlink Control Channel, PDSCH) & F418+ Fo
FAAA A" HBE 5T 5 U,

o), @2 JAFo] H&HE 483yl Hsl o]F wA S103 WAl @A
51067 22 49 H<& 74 (Random Acceés Procedure) & 3% F Uk, o] & 3l

gate Bglolo) A& s)d (Physical Random Access Channel, PRACH)E &3
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Ze] g E(preamble) S A F38}aL(S103), aﬂﬁ}%%‘iﬂmiﬂé R olo] wigsks
gelatgdase AL B ZdBd g 9 dAxE Sag 4
ATH(S104). B 71k o FEH A FIHE] sydYgASA L AE(S105)
2 Egstggadollgd 2 oo st 2YSHFFIAFTH MY FA(S106)3

J 2} (Contention Resolution Procedure)® $3d 4= 9t}

NS
rlo
ofj
Uy
L
mN

AT E A5/ A (Physical Uplink Shared Channel,
PUSCH)/%Q’&@J%’iﬂ]ﬂiﬂ‘é(PhYSical Uplink Control Channel, PUCCH) 24 (S108) <
B ¢ Ao, @2o] VAFor AFsE Ao HRE THA AFEI Ao
XjE(Uplink.Control Information, UCI)2}al *] &gtk UCIE HARQ ACK/NACK(Hybrid
Automatic Repeat and reQuest Acknowledgement/Negative-ACK), SR(Scheduling
Request), CSI(Channel State Information) & Eggith. E gAAfelA, HARQ
ACK/NACK>  te+s]  HARQ-ACK ::Q,-TC_’_— ACK/NACK(A/N)o. 2 A A H}. .HARQ—ACK%

BB ACK(ZF3], ACK), W7 Bl 2 ACK(NACK), DTX 2 NACK/DTX % Holx 3 }E
Egghe), CSI-‘{:. CQI(Channel Quality Indicator), PMI(Precoding Matrix Indicator),

Cle dgutx oz PUCCHE E3) AEHA R

=

RI(Rank Indication) 5<& X&3ic},
Aol Aol EgH dolg)r} FAld AFEojof & ¢ PUSCHE F3) A$E
ATk, T3, UEY IS 23/X Ao ols] PUSCHE H3 UCIE WF7|H o2 AS4e
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A" A, Agga/stadga doly R AFS MBI A (subframe) THE
o]Fo X, g MBI YL il OFDM AEE E3ds 9 A FoR
Aolgt}. 3GPP LTE ¥ o) A& FDD(Frequency Division Duplex)o] A& 7153 €l

A Ze|A(radio frame) T3 TDD(Time Division Duplex)oll A g 7153 b

P
-d
>

= 229 ()= BY 1 ¥4 T 3FRE AT, sgya 2
T d(radio frame) 10702l A B XA (subframe)E FAFHI, 3FuY

AMe g A7 GG (time domain)ellA 2709 £FE(slot) o2 FAHT, dute)

>~!

Aezgeo] deEe o 2= A 7FE TTI(transmission time interval)el g+o},

dE & stue MEZHYY dole Imsol, s £%9 dole 0.5ms ¥ F

{

Ak e £FE A7F FHoA Bl OFDM AES T atala, Fubg o AojA
o9 AYE=(Resource Block; RB)S X383t} 3GPP LTE AlAHGA =

3teF3 ol A OFDMA & AHE8= 2, OFDM Al o] shu}e] A8 kS vebdit, OFDM

AEe wF SCEIA A¥ EE AR 7oz Fsdd FE A% AU 23
gdzAe  AY BEERS s £RM 259 dA%AHQ

¥
32
o

H ok} (subcarrier) S X3+

el %ol mgHE RN A2 4E  C(PCyelic Prefix)o)
T7/d(configuration)ell met @etd o Uk, (Pl 4" CP(extended CP)%}
¥ CP(normal CP)7} Utt. dE o, OFDM A &o] EFE CPoll o) +A-HH 2%
o] &Fol XEE OFDM A8 % 7/1Y & Aok, OFDM A &o] &8 (Pl

o3 FAE A, & OFDM AEQ Zojrt sojyrz, ¢ X == OFDM
8
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F8 CP7F AFRE o+ dH

BE CP7F AMEHEE A% shue X2 749 OFDM des EPsEzE,

0
°
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2
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[
=
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shutel AMBxgde 14712 OFDM AE& X &3t
H) 3 /Mo OFDM A28 PDCCH(physical downlink control channel)ell &3

3
L}) =] OFDM 4} &< PDSCH(physical downlink shared channel)ol] &€ 4 it}

e
Do
ol
£

T 229 (b BHY 2 FA ZHde FRE AN, g

TS 27019 SFE T (half frame)o =2 FAAHET, zZt X Ty

1%
o
Do
C
A

E£FE Xse 4y dur MEZ A Y DwPTS(Downlink Pilot Time Slot),
B3 7 Guard Period, GP) % UpPTS(Uplink Pilot Time Slot)& X2 3&l= EH

ARz (special subframe)o® FAHAT}H,

37 B8 MEIZH YA, WwPTSE ©dolAe =7 4 g4, §718 EE
Ag FAo] ARSET UpPISE 7IAFole Ag 43 d2e 4FHa dF

$71% wHE 6 ASET 5, WPISE %9 BEoE, pPISE 4893
5w, 53] UpPISE PRACH Z|dEoly AR Hx A5 dF9
Ao, B, RETHL ARG S¥YI Alold] PP A
HEAR Ao Jdd BRI A7E HHALS AARI A% Frolth,

A7) B AEZedol B3] @A 3GPP XFE FA A E ot & 13 Zo



WO 2013/025058

AAE Aesta A,

Gelge], woix) Qo] naTtos AW

(%

1]

®

10§ A

T, =1/(15000x 2048) ,
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L

749 DwPTIS® UpPTSE

Special subframe | Normal cyclic prefix in downlink | Extended cyclic prefix in downlink
configuration DwPTS UpPTS DwPTS UpPTS
Normal Extended Normal Extended
cyclic cyclic cyclic cyclic
prefix prefix prefix in prefix in
in in uplink uplink uplink
uplink
0 6592-T, 76807,
1 197607, 20480-T,
2192-T, 2560-T,
2 21952-T, 21927, 2560-T, | 23040-T,
3 24144 -7, 256007,
4 26336-T, 7680-T,
5 65927 20480 T, 43847, 51207,
6 19760 T, 23040-T,
4384.T, 5120-T,
7 219527, - - -
8 24144-T, - - -
5 @H, B 2 BA Zegd TR, S MWD Axgld 4F3PA/AgPa

AE e HAUL/DL configuration)L ofejel ¥ 29} o},

[ 2]

Uplink-downlink Downlink-to-Uplink Subframe number

configuration | Switch-point periodicity |0{1({2|3|4|5|6|7(8|9
0 5 ms DIS|UJUJUIDS|UjU U
1 5 ms D{S{U|U|DID{S|U|U|D
2 5 ms DIS|{U{DID{D{S{U|D|D
3 10 ms D{S{U|UjU|D|D|D|D|D
4 10 ms D{S{0yU{D{D|D[D{D|D
5 10 ms DIS{U|D|{D{D|{D|D|D|D
6 5 ms D{S{UjU|UID|S|U|U|D

A7 #2914 DE sEEHIA AMBEEZHY, Us AEgHIa AMRIHAdS

it
(e
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e, S A7l 58 MEZEbde ondn. EF
Alzglol A A a/stgEa MezeEHd AAdA
F71 A YErgAY

Fed 7 Zdde Fxe oA EFdEa, F

BXgdo] ¥gEE

N 1200 Burgnie Tge £ Y.

Q4 (element)= AFY 24 (Resource Element, RE)E

b
i)

12x7(6)709 REE X ¢ 1EEE

3(4)702] OFDM A& Ao Agdo]

Al H o
= 2 -

PDSCH(Physical
&gt LTEOIA AFS &

X9 Indicator Channel), PDCCH(Physical Downlink

indicator Channel) &

11

PHICH(Physical hybrid ARQ

2@},

gges Aol 49

Downlink Shared CHancel)’} €9 F =

PCT/KR2012/006514

=
K
Lo

RBS] /M Npo 3HEFH A

3 &%9 Fxs FUsH,

o] AN Aol
gwch, Ge OFDN

dole e

g g Ao AHEY o= PCFICH(Phy51cal Control

Control  Channel),

¥3gslty,  PCFICHE
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Apz#hde A HaAl OFDM AlEdA ALHT AMBXHY Wor Aol g9
=

Z

e

oy

Aol ALEEE OFDM A& Mo #3 JRE Y&, PHICHE FF ol

2o g HARQ ACK/NACK (Hybrid Automat ic Repeat request

2
b

acknowledgment /negat ive-acknowledgment) A3 E Y&},
PDCCHE &3] #LH= Aol ARE DCI(Downlink Control Information)&til

AP, XIE ¥ B 9 25 99 A9 22 AR 2 G2 Ao JRE

EFFTH dE 5o, ICIe FF/3FHa 2AED FE, 4FH2 AF(Tx) 39

=)

PDCCHE M8 32 ¥ AN'd(downlink shared channel, DL-SCH)®] #H% X
2 Y 2% AR, 4FYI F4 AL (uplink shared channel, UL-SCH)Q W%
R R A g9 HR, #HolA Ad(paging channel, PCH) A9 #Hold AHxn,
DL-SCH 4] A8 AR, PDSCH Zelr AFH= dF A& 9 22 49-A%
Aol wAlA o] A w7 AR, & OF o JPE dEEe Tk Tx 39 Ao
weE ME, Tx 3¢ Al 93, VolP(Voice over IP)9] &3 XA A8 5& Y&t}
9] PDCCHZE Ao G oM AFdE & Uok. 922 5F

8 4= 9t} PDCCHE M

rlr
—l>
o
2
b
i
2
2
N
i
5
o]
=1
a1
c
(@}
=
o
=
=
@

element, CCE)E< F<(aggregation) eolA AFHT. CCE= PDCCHOl F41 A4
el 713 29 HolEE AFsted AMgEHE =3 g9 fulolt. (CEe
H0) 29 84 TIH(resource element group, REG)o| wi-&stc}. PDCCHe] X9 2
PDCCH H] E ¢ 7H"F% CCEY 7H=ell wet Axgdnt. 71X =2 dEolA d5< DCI

e} PDCCH £9-& AAsta, Alo] AR CRC(cyclic redundancy check) & H7}3kc}.
12



10

15

20

WO 2013/025058 PCT/KR2012/006514

CRCE PDCCHO A2 TE AR EZXo wel 2lY¥X2H(o), RNTI(radio network
temporary identifier))® m}27) ®t}. olE E°, PDCCH7E £ d2& 43 AY

A9 sy ool A i(o], cell-RNTI (C-RNTI))”7} CRColl m}~ T Ao,

oft

PDCCH7E o]l HAIAlE g AL A, #old 28R (o), paging-RNTI
(P-RNTI))ZF CRCel ®k2% & % ™. PDCCHZE Al2=® AR(Eo FAHo=,
AN2A"E AR EBEZ(system Information block, SIC)E gt Zﬂ%_‘. A5
SI-RNTI(system Information RNTT)7} CRCOl v}27 = < Qlth. PDCCHYT W% A&

228 sl AU AL RA-RNTI(random access-RNTI)7} CRCol »}27) & 4 Q).

oL

T 4% LTRIA AMESe 4EHA ABZHAY F2RE oAl g},

T 45 Fxeid, A dYd2 S, 27D exe 29d¢H.

ot

(&

4 AMr

Ex2 (P dolo wel M2 & 59 SC-FDMA A& E3F & U, 4FHa

2
o2
18
o
utl
-
r—in:
_Xl
i)
L
o

AP Fukg Jdd A Holy FEHY A
2L PUSCHE ETst 24 F9 dHolg AZE HAFsleo AFEHU. Ao
gL PUCCHE x &t Askg 3 Alo] AKX (Uplink Control Information, UCD)E

AEsted ALEET PUCCHE F35 FolA dlolg @9 & 8o HA% RB

A wolth, 00K(On-0ff Keying) 4]e o] &dto] ML),
~ HARQ ACK/NACK: PDSCH A+9] &}z = do]g ufjZle

o)
stz dolE dzo] 4EHoR FAHAYEA 42E dehich, v Y2
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ZeEd A FHORE ACK/NAK 1HEZF AFHn, F Ji9 sFgI3

— CSI(Channel State Information): 3}FH A Aol sk =l AHHo|},

CSI+ CQI(Channel Quality Indicator)E ¥&3t3, MIMO(Multiple Input Multiple

Qutput) #& w=w A H = RI(Rank Indicator), PMI(Precoding Matrix Indicator),

—

PTI(Precoding B9 Indicator) $2 33ttt ATl F 208 EV} AMEHT}.
dto] My Iy YgolA] AET £ A Al FRWUCDHY F2 Ao AR

Aol 7487 SC-FDMAS] Jlsro] &g, Aol AR HFol 7183 SC-FDMA=

@, A ol FEAl A2HY EEQ LTE-A Axdels dolg A4E

FAL 3l 71E TEME X YE A FH CoMP(Coordinated Multi Point) A4

m

CoMP ¥ WA dojgl F/FE T3 HHEH MM FH =UE

gt
i)

3 2 A2 (CoMP-Joint Processing, CoMP-JP) 2

2~AZE8 /9 XY (CoMP-Coordinated Scheduling/beamforming, CoMP-CS/CB) WA o=

14
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FHEIY AS ZAE ZZAY(CoMP-IP) Wralolr, dTe CoMPAF

(Joint Transmission; JT). E3ZH, CoMPA % WAL F33le 7|XZFE = s}
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