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#lo] % A X, DL-SCH 9] A] ="l A 5 PDSCH 4 0. =
¥ Y9 %8 (Random Access Response) 3} 72 79 Al 5 A o
A o o] vhk 17 o] A ol tigk dE I A
, Zﬂ% A9 A o] A K. VoIP(Voice over IP)2] &4 3} &
PDCCH7} Alo] &4 Wl A dEd 4 ATk @& 559
HE g e 4= vt PDCCH+= st o] 4k 1435+

=

m{o
|
ol
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[54]

[55]
[56]
[57]

A o] 2 & & 2~ (Control Channel Element; CCE)2] %3t o 2 <5 H vt} CCE= 41
Ad el Aefol 7] %3 =Y glo] ERE PDCCHE A & 3}7] $l8] AM&59 = =
g A9 o)t CCEE 55719 Ak 2.4 7150 o) &gt} PDCCHE| X ¥}
o] 8715k N E 42 CCE9] 7|52} CCEY| o] 8] A8 ¥ &= 79 o] E 119
FAA o] ek A A AT, 714 w2 wdkol] Al A5 5] = DCIol| WA
PDCCH XS A A s}a1, Ao A H ol =3+3] o 7] AH(Cyclic Redundancy Check;
CRC)Z 5713t} CRCE= PDCCHE 4 f1AF 3= &) uhal 54 Y EY =
QI A] 21 Z}(Radio Network Temporary Identifier; RNTI) 2} &&= 2] FH A} =
nh2= 7] v PDCCH7F 578 whel] th gk Zlo) ™, ©hd 2] cell-RNTI(C-RNTI)
A1 2 7F CRCON vh=F E S= 9}, ==, PDCCH7} # o] v Al #] o] o gk
Zlo]H, # o] ] X A] A} 2] ¥ A}(Paging Indicator Identifier; P-RNTI)7} CRC]|
nt2=7El = vk PDCCH7F Al &=/ A B (Wv) A 4 o2 A 2=5) A 5
L3 (SIB))°ll thgh o], Al =8 g1 A} 5l A| 28 A 1 RNTI(SI-RNTD 7|
CRCOll w27 = = vk whdo] 9l o] F & e g5 o] d&ol e 3H<l
ol o] &2 kS Ll 7] 93, ¢ 2] ] £ RNTI(RA-RNTI) 7} CRCol| n}2=7) =
- AUtk

Eseddda ez 725 v 2otk 4dE A
MBI L Fak G Ao A Alo] A HlojH FHor F8d 5
Aol Gl = AFH A A HRE EFate = g =LA o] A 'd (Physical
Uplink Control Channel; PUCCH)©] &t o}, dlo] B o o= A-&A} glo]H &
8l = 2]/ A8 Al € (Physical uplink shared channel; PUSCH)©]
vk g vk S-S A 517 YslA, skl w2 PUCCHS}
PUSCHE 54| ol A&381A] ¢h=th. a}1te] whel] v gk PUCCH+=
MBSl A A ES B(RB pair)ol] SFFH U A 55 el £35)=
AL ESEE 2 &5 talo] Aol g Fnkd k& x}X| gkt o] & PUCCH®|
T E = AR5 H o] S B Al F3k- 2.3 (frequency-hopped) € 32

A
>
o
“

= Al 7 A]

TS 9A] FzE, FA41 711200 71 A =1 (110)3 ©E(131) Aol o] F54218
& (forwarding)8h+= & €& &}, 242} 8] Rk} F=a= o) A of] 4] o] Ao] g
TR HAME YR AA 2 F a7 HEHlh 1A 5 (110)7
TA71(120) 2Fe] W& HATE HFE A ks o] v kg A AR <l
AL o] &3h= A ol ME S AR Edskal A Stk o <
T AIFEg A BRI A o] 8ok 4ol = FY s e
T QAT o] 71 A, S 3k 1) 92 FDD(Frequency Division Duplex) 5.E ol A]

] = gl o) at, Al B 3 2 912 TDD(Time Division Duplex) .2 ol A]
b = Aplolk, frAlsHAl, S A1 71(120)9F SE(E) (131) 1Fo] A 2= F A7}

Z
il
02 o

ot
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[58]

[59]

[60]

Ao o] ME Abake o A o= A
A= o Y E o] W& F1gkel o S2A] W b o] ol 4 Bhek o Ao
7)o B QT 5, olske] X 19} o), T 7)ol A A L
3leke A Z1zbo|| tfsle] Sl 7w o] B QY
|
7% 71 A =5 A7) ok
SR A s 0 0 X
S Re i | X 0 0
Aeke g g X 0 0
FFEA A 0 0 X

FA71e A 7S Mdd o2 Agstd o 2 7] A 5 S 2 HE] 9
stk A 2l A& = &9 4(611)E A *] FFT(Fast Fourier Transform)
RE(612)= &5 31 OFDMA 7] A tl % (Baseband) 741 S22 A 22(613) 7}

FYPEY. L2 REH Y FEG A A A EE FEAAG2)E A A FRT
WE(622)= A g5 31 DFT-s-OFDMA (Discrete Fourier Transform-spread-OFDMA)
71 AN Gl R 22(623)7F T E 7 A G o2 RE 9 S FP A A%
FAl TEA 2o P 2R O] AeFH A A S A SEEA = FA
We A ow e o vt &3, FA171 9] A& 7s& a4 o= Agsid
US4, 71 A s o 2. 9] ek A 4 Al E 3= DFT-s-OFDMA 7| At & A 5
3 2 A 2(633), IFFT(Inverse FFT) X5 (632) 2 FZ A (63D £ A5 H o)
k2 o] 318k g A 2153 OFDM 71 At 9 A4 = 2 4 2(643), IFFT
RE642) X T EAA(64)E S8 ST VA F o R AR A AT A
Ao TR o] SR g AT AG LR A A FA HEH o

A=)

T Arh e, dugo R

Al FEEAES sl U
Ao o8 T At o E B, FEHA 61D 7 ZE A (631)F
ghibe] Pk wEEA R T E 5 A3, rE A2 EEA (64D
sube] F g wEEUAR 7 EE 5 dvk U E AL Aol shukel
FUF FrEY AN 58 dhE )k Fakar o Aol Fa4lel A #HE = IFFT
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2E B UAYS TeAL BE gelo] V¥ = Ao 7 E g
[61] A, N F AT A Aok S AR Tk g el A S Aksk A=
'L E (in-band)' 2} aL 8}3L, W& & A9} QA2 F A7) Aol 7 Sk o & ol A
2Fel= 4 $-E o - = (out-band) €} 31 Sk}, Q1= F A 7] 9] 9ol ol &
of, 249l Fulbp t ol M VA o= R-E o] ME sl A Al
o] A2 st FH A A Fo] S Aol o] Fo AR, T A 719
Ao 2R E o AE AZTF T A 7o FAldel A =2l 5= 9L, o] of uje}

[62]
[63]
[64]

[65]

[66]

71712] RF A Y (front-end)ol| 4] A & 7H4 = RF A ™Y (jamming)©] A & 4=
AbaHA|, &g o] Fabr T ol A i 2 o] A 2 ek A9

N
A3t 7)1 A] = 0 7.9 Huiﬂﬂaﬂ/] Aol FAlol o] Fo] x|, LA 7] 2] RF
ol A Al Zhqdo] A e 4 O]E 213 74 E 99 3817] 9 el A
A7 oA T F34 q]odoﬂ}q,] Al Wl ZrAlo] EA]o| Aoju}R] =
Ak At ol 2 Fol, TA7IA &8 ] Fabar d ol A &g o] AgE
Qoo Mg o9 s A aaL, ThE A2 0 Betel i ol 2
FHIE AFste AL K o R Fe s ME gy g Al

A 2= ek e A A <5 {F TDM(Time Division Multiplexing) 4] & o] &g =1

=
5 4G A% A 2= F TG 52 7 TDM

o,
jul
=
2
N

FA] =

>,
o "o
-
oo

o

4

ofN o 0 12 O | wx ofN L ¥ ¥O ofN ofy rf i o
¥

2
~
N
A
et
_‘

It

%0,

3k 73
7}F= A1 ZF (Guard Time)o] 242 2 _ = o), ol 3}
N2 o A AE ho] 29 A2 H6 NE g A FAS §
MBI Qo)A L= A 7ho] A 4=

ITU(International Telecommunication Union)®l| 4] &= IMT-Advanced 2] $-1 7] % 0]
71Ee] F4 S Al A"l o vl sho] et o2 A AlS @ skal v
Zreiu, AAA A o2 AR Ao S A 9] slalys & ] 9% 2] SRl ghgo]
golakA| gt Mk, 22 AL S w84 0 R AR 93 Ve R
Fr oA Ao E v o] MEE Fro] =yl A o= & e 9

Fl

MEE AMEsle= 2l 22 3-8 =5 8] 9§k v 4 (Carrier
Aggregation; U] ¢ 3% H 4 (Bandwidth Aggregation) F=+= 2= 9 E & X 4] (Spectrum
Aggregation)©| 2} 315§y 7)<z o] )k 51 gl

wh& 3t 3442 571 = 92 (throughput)S A 138} a1, F ol 9 RF &4} 9]
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[67]

[68]

[69]

[70]

E]io R QI u-& S7HE WAl staL, 7| & Al '] T3k S 1A 99
L u = slojth vkt Aol 7t 7= A E2l *1“5“(041?‘ =0°], LTE-A
Al 28l o] 7 §-of| 3= LTE A| 28, B=%= [EEE 802.16m A] =&l ¢] 7 $-¢l| += [EEE
802.16e A] 2Bl Al A o] ¥ = U] & & 9] o] WhgulE 2 —r—7H/] oo
Foto] @t 71X 7ke]] glo] Bl & W ET S QR 3 7] o), of 7] A,
712 0] 5 Bl Al z=Eo) A A o] W= ] o] % w9 o HMDJ}E

T4 Hk<5- 3 (Component Carrier; CO)EFL A & <= Qlt}, o] & =] o i QA

72 shbe] F-/dWkE3l 7} SMHz, IOMHZ 9= 20MHz Y] ﬂ]ﬂ%-%
A hate et Al 5 71 A S uE Fol U] 100MHz7HA] 2] Al 22 F)

SIS Ak 71

016}91 T ‘?E%EJ&] e 5okl A EE wgkels Vot 3HeFH A

WEGal ek, 7] A S0l wh of W ARk of Ahl (A B e o) w9l A sl
o] o] HkEal o o AFo] Futag o A (H-HkE 3} B2+ PRB(Physical Resource
Block) & o &-3h0] e =1 A58 A ek A 07 4w e 5 ATk FAF5H,
thibo] 7|5k o = oW AJ ke o A (A B wh9])ol| A skt o] o]
Wot o] el ool o] A9 T PRB)S o)-8 dho] Ak
HE2 AN A0z A 5 Ark, ol spol A o A5 02 v A ek ek
2o A A R oA G o s, ok 1S Wt 4
N & %9 AT FA7) 2ke] W G GES 5719wk el
e T E L

°

AZA2A 5, L2) 745 Ay st g vkG & A Yhst= 7] 4§42
Al =8 o] 7] AT ol = skt o] WhEukE A ek ko] E Y A5 (PHY) 71 A 71
EA8kaL, shke] PHY A& Al o 8F+= 3F-2] MAC(Medium Access Control)

]_

WA 7} Xﬂ%’% T Atk PHY A5l A &, ol & 5o, 714t L2 A & 2o]
= 5= Qlth MAC Aol A =, ¢l & &1, 54154 MAC PDU(Protocol
Data Umt) A3 9 MAC/RLC A B Al 5& 32338+ LI/L2 2A 58] 52|
F3d = At MAC A5 MACPDU 37! 552 =] 49l A%
A %= (transport layer)= A * %< & S (transport block) 0.2 W 3L% o] &-2] 7| 5
JE Au E=o = v,

$, kb a) X9 Al 8ol 4 MAC-PHY 7B A 7} <=7 Al &= <= 9t}
=, &2 7a8f 2ol n 7 9] A RkG 3 Zh2mtrt 8}4“‘ °] MAC-PHY 7} #| 7}
-&¥ = FH = thsikEa A A| =] o] FAlR-oF FAIR7F 747 = = QT
TAINrE W R = PHY AlS 3 MAC 7#]2‘—0] TAH P22 MAC
PDURYE Z¢] AlZo| A FAIvEy ¥ 2 PDSCH7} A A H o).

iz, kG uf A 9] A| =T ol A] Sluke] &5 MAC 7 A 9F 55771 €] PHY
NAZA FAE F5 Qv 2=, = 709 72ho] n 7l o] ARk} 2L zh

WY

N
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3= n 71 9] PHY 7HA1 7} A& 5] 31, n 7] ©] PHY 7§41 & A o] 8F+= 3119

MAC 7N A 7} A 8F = F e 2 tha bS53} X A =8 9] F Al 59}

T2 7 5 9l o] A5, dkhe] MAC Als S 27 2] MAC PDU7}

As Aol A Haprle] kg s 2k 2te) t)-&-af = Bl o] AE

2 5gE 9 Qo = MAC AlS9ll 41 2] MAC PDU A4 Al B2+ RLC

ol 51 2] RLC PDU AJ7d AJell, Z}7+o] G-k al M 2 7] 25 Q)

upet, w2 Aol A A NkE Ik = PDSCH7F A3 /d el T

[71] MAC Al 9] 37 =AEH =58 A ¥ = L1/L2 Alo] Al1d % 9]
Ao A B EE A& 3= PDCCHY 7N -4 WkE3} vithe] &) 24l
w3 o] AEd 5k o714, 54 @l t) g PDSCH % PUSCH #5-&
At AAARBAE S e 3G AT A THEYE ek
PDCCH<, 3|4 PDSCH/PUSCH7} A5 5 &= A kS vt} M e 2 ols =
T AT 0] 8% PDCCHE -4 3 ¥l (separate coded) PDCCHz} 4 & 4= 3t}
Sk, B o] A kg TE 2] PDSCH/PUSCH A4S 93k Alo] AR &L
3lue] PDCCHE 744 o] A4 25 9l o, o] & ZlE 74 H(joint coded)
PDCCHz} A4 & 4= 3t}

[72] kg a3 -& A 8H7] 98l A, XM g (PDCC H %= PUCCH) 2/5%+=

O oz oy o &
10

2 ol i oy > ol 010

C

£A7) Aol @21°] 17330 WA A A4S A 27D a s,
S R SV M 91 0 S/ A AR Hskel Watel o3
= a

=

=% (measurement) 2 /5= EL(reporUng)ﬂ I Q3o o]yl =4 H/E=
Hare] g)ido] ¥ &= NS5 S S (assign) T 7 AT =, A HES )
shatol g, 7] %] =50l A ?Hﬂb P A/ P A TS IS T 5 O
(B FA17D) 2 A5 (capability) 2} A| =8 21738 18] 8l o 3} Fw A/ A
A&l o] &4 = T AN IE AA(FARNE Y T QY AE A )k
2 o v gk},
[73] olw A HkE v} eS8 A 34 = (1L3)¢! RRM(Radlo Resource Management)

A Sl A A o] gl 7 -9, @ &-5 4 (UE-specific) %
=7 71-5 % (RN-specific) RRC A| 219 &2 o] &g <= O]‘:} T,
A E-A (cell-specific) o] L A £ 2] 22F]-5 A (cell cluster-specific) RRC A| 21 & S
o]-&gk 4= Qlt}, ANk 3} Shdoll 54 €l (dynamic) A ] 7} & 2%k 7 $-oll =
LI/L2 Alo] A1 024 24 9] PDCCHE ©] &3 U}, -4 uk 9] st
A o] AW A8 2] (dedicated) =] A o] A E T L2 MAC YA A & B 9]
PDSCHE ©]-& ¢ 45 v}, &3, 74 wk& v & 3|7l A & ol A
Ao ek 7 9ol = L1/L2 Al o] Al-1d ¥ 0. 24 47 ©] PDCCHE ©] &3} AU,
TAHkE ) sk A o] 1 78 2] (dedicated) Z 2] AJo] A DS o] & AU, B
L2 MAC "W A A 9] PDSCHE ©] &3 41 it}

[74]
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[75]
[76]

[77]

[78]
[79]

[80]

[81]

[82]

|—

A7) W spekR A A H st Qo] A
FDD &= S TDD R0 A| 28/l Ahol| A whika} 7] A o (H = Ay Alo] o
dlolE] @ Aol G u 2 sl 758 Salehi 2477 w9 Hol whebA,
A8k vpef o] 7| A w3 FA| 7] 1ke] W& Ak /513 2 A7)
T ghe] A g Assk e Aot Ao 4 vk 51 4 9 RRM(radio
resource management) ¥} L1/L2 A5 0.2 -4 &
2] 2} (physical cell ID)E 7}A| 3L 7] A =+ 3} 5531

)

~

ol
ol

ol
o

g H

-

.

ol
AL
ofr
=

c

=

)

o

Q

S

3
<
p—a

o

A

)
A

4= A g o] A, &2 IFFT/FFT
A oNA Ims do]e] A EZH Q] G = M~ et e P25 TD
F2l o2 F-ehahd(partitioning) & = AT}, o 7| A, S A 7] 7F =) A] &
EA A2 (A& 9], 7|9 LTE 8] 2-8 = 9 A 2wl whe} & #+3)
ik (o] ), B A Al T (legacy-UE) et EheE o] A4S A9 F a7} 9l
=, 91k © 314 (backward-compatibility)S A 1et 2 @ 7} v}, o] ull, FA V| =
Aol G o] HAA SEEY &4 7S AT
W sleke o A2 e A E AR Q] el A=
(N=1, 2 52+= 3) 7} ¢ OFDM Al =7 1koll A S A 7] += W& sl g A5 Al 8=
o] ol e} AA 2 3efgd A HAEES sllokd D a7}

L o= ulE 3leky g A H e Lo A E e

52 90| 4 F 7| 7] 1]-7 F (non-hearing) -3+ (910) = =7 7] 7} WY
NS E FRIEHA AL A 2 st eFg A A E AFskeE A4S
TZF(910)2 A %3k vhe} o] 1,2 H=+= 3 OFDM 4ol = A 4=

7FE A1 ZE920) &= FA 71 7F SR BE 29 S e 1ol A, 7t E
A1 7F (930)2 A7) 7 2l B E 2938 3l ko), 71 e A ke
Zo]= A|gk G o] gto i Fold & Qlal, == Al {F A (time sample, Ts) 445
§-ol] whet, 7FE AR

i o
o o

st o] 4] OFDM 4l & o= A d =5 Q)
st ARz e o] & o Ao ol Aol &
A B ] Elo]y A E(timing alignment) 7| o] whebA|, A B3 g Q] o] mpx]u}
FE9] 7FEAIZE (930) 2= A H AV A A S g ATk A7) 7FE AZE
(920 2 930) 2274 9 aF g A 4 WG IHCC) Aol A T A1 7]
MBI HAES A8l Al e T FFolA v Fod
A 7] W& G A A 71E (940) ol A FA 7] = VA o=
2 PDSCHE 418 4= Ut} o] & S A7 & A& &8 Al doleh= vl A
R-PDCCH (Relay-PDCCH) & R-PDSCH (Relay-PDSCH)= & & 1= Qi)
FEgh, 7 F-oll mhelA &= o] -7k (940)oll A A1 7] = 7] A =F S 25 PCFICH (=,
R-PCFICH) /% %= PHICH (=, R-PHICH)Z =418 212 )t}
B3 =99l AHEZH QA AE HAEE AGofghe Qloj A, FA7] v]-H H
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[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

T1F(910) 7 v A H4F (920, 930 2 940) ©] OFDM 4l 252 747 54 o=
2749 CP 7} 485 == OFDM 4l & =4 A < § 7|1} ARk CP7} 418 5 = OFDM
HEEA Ao 5= .

ojgtoll A= FA 7] WM& st A A HEH Q] Aol A R-PDCCH % R-PDSCH
(B 74 o] 1= 4 S}el| ube} R-PCFICH /5% R-PHICH) A @& 0] 74 5 51

L] Apdol g 5 o] AGE = F&ol A, ol A dEel didl A &5 dF
X mE & Z(demodulation)E ¢ 8l AF-8-% = FZ A S (reference signal) &
gl ale] FA7) ME SFY A AY AE RES A EsE B a9 thopal
H

Iotol o slof Avg sk},
%10 A 155 R-PDCCH ¥ R-PDSCH A &
R-PDCCH 2 R-PDSCH &4 Hk¢tof| off sk

=
=
flo
)
T
ozi
)
%
2.
C/l
£
@
O
il
~
o
),
)
'®)
o
P
o
D)
FJE
o
i
ofl
_O‘L
rlr
o
r O
=2
=
&

of
ol
=l
ol
N2

AA WA = A ek, ME A9l AV]E 5 Zr(long
term) A ¥ & THE 5] 83 W E 2] e vketo] ulgh A gk 4= 9l o] 2] &l
Wetol] wp=d, W& g Aol thsko] A AE S AE Sk Slo] A AT
T Ak M E qEsry Rl A R = Y A (F, s AVl i v
Aol d e 22 Zhzhe] F 7| 7] o] tl &) Wh-<d < 4] O = (semi-persistently)
2AEEE 7 Uk A & 2 AAHS 2] HelA =, 7)Ao B

F A7)0l 28l AN EE 39 A% A9 (o F FORRC A 1E )
ARG 2 gk,

ACK/NACK, CQI/PMI 3] =W ~FA| 9] IHWE 5)& X
G (CCH)S- W& t]o] E|(SCH)2} TDM /%= FDM HH2] © 2 th53ld <=
AT = Ao B = WE o] 9} $hA| 9] 7] W (piggyback) WA 0.2 HEE

2= 91L’ glole] 9} 3h7 olzw] W Wxzw 2= 9jr).

N A W E abe] g iAol mE, S A7) Ak S A9 Alo] YRS
H 8= shar, kg A X}% ol f(reservation)l] wHe} 71X = 27 F 2 o] F-HE
Aare 4= vk creluh, v A Akl S A e i E i o e H ol
=700 S0l A g el ek &S 71ehslr] ol 8 & 5 vk

% 11 2 ‘5% (dynamic) &2 R-PDCCH & A}-91-& &)= 1hotef] Qlo] A,

FDM W2 02 43l = dH &
m) T2 -ghdEo] th g 93k glo] R-PDCCHell th gk A+ & shga}7) ¢35

27 Aol uh o @A & (10| A EAEk= nfe) 7LO] PDSCH <3 & o] 4] &}1}
o]d2o] RB(AHY B35S AL-&8}o] R-PDCCHE A58l AL e &= Q)
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[93]

Njo

g o] E] 2} R-PDCCH7} Al 7} & & o] A] T}

-

) &
=

1]

o~

A 71 4 < (relay

ol 4, R-PDCCH

LTE A =&l o]l 4 PDCCH % PDSCH 7} t}53} 5]

)

=7|&

Bl

1] o1

= ¢

o A t}z3}< 4= 2t} R-PDCCH & 1

ol

+ PDSCH

T

of| A £]
o, &I 129 W& %l

of o

)y

3}7] W

ebd .

=

=

ol

=

T

r}
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-
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°©

°©
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°©

Al

7N

132 & 4 (dynamic) 2.2 R-PDCCH %

=9
= =

—

—

TDM 2] o = 4]

o]

[95]
[96]

1
B

oF
ol

_EE

1] o1
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1
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A71El

o

AHg 5] &



WO 2011/028078 PCT/KR2010/006070

[97]

[98]

[99]

[100]

[101]

[102]

o
_12
O
il
—u

Al
o) Ao, 2 5 5e] S W E o] EAIY
(Primary Backhaul Resource; PBR) ©] 3L, T} & 3} 1}
Backhaul Resource; SBR)©| 2} & <= It} PBR = 2}2}H2] A 7)o d&f v g
ol dFenA Haghe] A7 vho] PBRO| & 5= Ut} PBRO =

FA7)-54 CCHS} 8% F A7)0 o) M E Yol 8 7} 4 5= e, PBR &
2hzke] F A7)0 dlF) Aol AL g kg o] FPE QLo o]
490 A% A1 Yol ol shel WMAH F5 ek §A, SBRE PBRE 78T 4
gl Ee) ] Ratr} st o mpe} B

X o & ey = WE 2p9lo| ),
SBROl| = CCH7} &5 %] ¢ka1, SBRO|| U] 3 7% % 4 1.3= PBR 9 2] CCH
o 2] &}o 1 Al = SBROﬂ g 2~A1E% A 1= PBR oA W&
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