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(57) Abstract: The present invention relates to a meth-
od and device for decoding a channel in a wireless
communication system. User equipment receives, from
a base station, a candidate group of antenna ports in-
cluding a plurality of antenna ports, and receives a ref-
erence signal from the base station onto enhanced
physical downlink control channel (e-PDCCH) ports
that correspond to all or some of the plurality of anten-
nas in the candidate group of antenna ports. The user
equipment blind-decodes the e-PDCCH configured in
a physical downlink shared channel (PDSCH), on the
basis of the received reference signal.
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500Mbps(megabits per second)2] 314 2] glo]E A H| =& 2| 3=
2 A SA AR o] I A 2 vk o] ARE A7) 9 2] 9 o] A ol
glo] A= e 5= = (reliable) §41-& & 5 =5 3h= Aot 1), 541
9 (wireless channel)< 7 = <=2l (path loss), 7+ (noise), T}% 74 = (multipath)]|
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bk 7]so] 7R A Qv
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ZlgEo] /iy AL vk v W2 Fu g2 m a4 o= AR sl] g
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[0010] PDSCH %:+= e-PDCCHE &4 0= vy & 4= i},
EHE gAY

[0011] 212 B4 A A| A" ot

[0012] %= 2+= 3GPP LTEl A 41 3| 9 (radio frame) ] "% 5 W BRI,

[0013] &= 3 3fuo] ol A &5l ek A Z1¥] E(resource grid) 2] A o] &
LER A T

[0014] E 4= StgE A AEZ 9o 22 HEIY.

[0015] ES5edTgdaABxdgde] 728 veld,

[0016] &6 U3 wrm A]2'e] o & el

[0017] = 7<% PDCCH7F AFlell W58 ¥ = -4 o] A o & vrebdiv

[0018] & 8 WA &2 102 CRS7F W ¥ = RB9| & o & 1}el vt}

[0019] %= 11 DMRS7} 3178 ¥ &= RBS] & o & el

[0020] & 12% CSIRS7} ¥4 5+ RBY] < o & jehdT],

[0021] % 13- PCFICH, PDCCH % PDSCH7} A H X g Qlol] g == A o &
L} eI

[0022] £ 14 e-PDCCHE 53 A< &99] & o & ey,

[0023] X 15+ RBOl| &% 5 &= R-PDCCH®| & o & et

[0024] & 16+ & 4o A oo w2z AT G W] A AA o E
LER A T

[0025] =17 2 g o] Ao 7t 7l = HA B4l Al 'l el E5 o]t
wej o] AN E 93 Py

[0026]  ©]3}2] 7]< 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) & % 22 TFFSE 524 B4l A| 2Elof] ARE-H <= It} CDMAT
UTRA (universal terrestrial radio access)H} CDMA20003} 72 54 7] < (radio
technology) = -T-& = 5 21T} TDMA = GSM(global system for mobile
communications)/GPRS(general packet radio service)/EDGE(enhanced data rates for
GSM evolution)¢} 2 54 7= 2 42 5 1t} OFDMA T IEEE(institute of
electrical and electronics engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE
802-20, E-UTRA(evolved UTRA) 53} 22 41 7w = 7784 = Qlv}. [EEE
802.16m-> TEEE 802.16e <] %1} =, IEEE 802.16e0l 7] W3k A] 2~El 2} 2] 319
3.2+ (backward compatibility)& A| 3 ¢t} UTRAT UMTS(universal mobile

O]]:]o]

telecommunications system)<] U}, 3GPP(3rd generation partnership project)
LTE(long term evolution)<= E-UTRA (evolved-UMTS terrestrial radio access)&
AL£-3} = E-UMTS(evolved UMTS)2] AF 24, 513 9| 5 OFDMAS

A&kl A3 Aol A SC-FDMAE A -8-¢kt}. LTE-A(advanced) <= 3GPP LTE®]
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[0027]

[0028]
[0029]

[0030]
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2 g3}8t7) 317] 98, LTE-AS 952 7153k 5 2 113 o] 7] %%

= 3ue] 7)1 A =1(11; base station, BS)S 3E¢FgkU},
2 71 A= (1) 54 A 2] 4 @ (Pura] o= Alolekal §Hy(15a, 15b, 15¢)°]
3l E4l 25 Alggiet AL A v G (A E AL sho s
ol A 4= ), @ (12; user equipment, UE)< 3L & A} o] 54 S 714 <=
21 © 1 MS(mobile station), MT(mobile terminal), UT(user terminal), SS(subscriber
station), 5~/ 7] 7] (wireless device), PDA(personal digital assistant), 41
%2 ®l (wireless modem), & U] 7] 7] (handheld device) 5 U2 o] 2 B <= qlv},
1A= (1) kA o = b (12) 3 &4l 8k 214 A 5l (fixed station) <
3}, eNB(evolved-NodeB), BTS(base transceiver system), 9 Al 2= 3Z Q1 E (access
point) & UFE &0 2 S 4 vl
2 T 0 = shue] Alof el whido] & = A" A(serving
cell)ol gt gkt AW Aol 3l Al A B 2=F A&k 7] A 75 AW
71 A =5 (serving BS)ol e ghrf, Al B4l Al 2|2 A E
system)©] IL = AR Alof] Q17 8l= v Alo] St A
2 A8 017 Al(neighbor cell)o] 2} 3hu}, o174 Aol &
| &5k 714 5S 915 7] A S (neighbor BS)©] 2} gk}, A
|Eom Ao A4
5} ke A (downlink) %= 4888 F (uplink)oll AF&E 5= 9]
St A= 714 = AN A SE(12)= 0] A4S o v sh,
E(12)0l A 1A (1D o2 o] BAlE o v gk, shekE] Ao A
1A= (1)) da-atola, =4l 7] = wik(12)9] At 4= vt
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A 2= 812 MIMO(multiple-input multiple-output) A| 2= 5,
MISO(multiple-input single-output) A 2~ &, SISO(single-input single-output) A] 2= &l
2 SIMO(single-input multiple-output) A =8l <= o] == 3} 4= 91}, MIMO

Al 2=Ee 4= 20] A< OFE] Y (transmit antenna) 9} T<=2] 5221 OVl L (receive
antenna)= AR SHtE MISO A =82 th=2] A F Qtel|utof shute] 5241

FEI LS AFE- ST SISO A 2/l 2 slute] A< HH e} shuto] 24l Qb u-E
AF&REEE SIMO Al 282 3hute] A E obel Lo thare] =4l QU

A& 3L, o] sl A, A E PRV shuhe] A B 2E-H S AE sk v
AR E = el A e e A RFHIUE 9] EkaL, 24l QbHIVE Sk o] Al
E= 2EHE A O AR E = YA T e A SHHYE o] gk

%2 2+ 3GPP LTEC A 41 32 & 9l (radio frame) ] & YEFIL
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[0034]

[0035]

[0036]

[0037]

[0038]

©] += 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)" 2] 545
Az ) ¥ 28 Fxey, 4 2L 1079
] B3E ) o] (subframe) & 2 A ¥ a1, 3FuFo] A H S 9] L 27 9] £F(slot) O &
TAEY A Y W 32 #07E #1974 S5 HE 7T v A X vk
TTI(transmission time interval)< W] o] & A& ¢Sk 7] 2A| =% @9 o],
3GPP LTE® A 3}1}2] TTI+= ;}Urﬂ Au T Qlo] A= ol dele

A7k 1 % Tk shube] 41 S eele] Zo]i 10msolat, subel
132 el 9] ] 7o)z lmso] 3L, Shhe] 5-e] o)z 0.5ms A = AT

3lute] &5 Al 7E 9 9 (time domain) ol 4] 5= 2] OFDM(orthogonal frequency
division multiplexing) 4} 82 3Z 313} 31, 3} ¢ G of| A o] EukEHaE
32 3Fgt}. OFDM 41 'H > 3GPP LTE7} z‘s}ﬂ?ﬂ oA OFDMA & A}-&3} L5
glrte] A1 - Xk(symbol period)= E3F7] Hl gk A o2, vhF 4 A o whe)
e gAdoR EeE 7 Ut dE 5o, 3FH A b5 HE o w
SC-FDMA7| AF-8-2 7 9- SC-FDMA 4} 'Ho]ghal & 4= 9t} 29155 (RB;
resource block) ™ A & WY 2 3o S5l A He] AEek=
kS kS 29 g V] FA Q] e A ool &gk Ao

o

—_—

t}.
wpebA A 2 Qo] 29T E = Az Qle A R qlel] e =
S50 M, B 50l 323HE = OFDM A 9] 7= T8l Al Mg d
A

3GPP LTE+ lt‘jé(normal) A 3 2 (CP; cyclic prefix) ol 4] 3}1}<]
&5 77112 OFDM A& JJ;;P-S}E “¢ (extended) CPl| 4| 841t &322
6711 2] OFDM 42 X ¢+3)l= 4 o = A o &ar Qo)

T4 & Al Al 2= ]2 A FDD(frequency division duplex) ]4- TDD(time
division duplex) 2] &% Usx = It} FDD W2 o] & 3} d Aaks A 5}
StFE A AEol A vE Fukar gl = AFA sk A O]%Eroi 1T}, TDD 4] o]
ojel FFF A AE st FH A dFo] A2 Fubr = AA ek A A=
T2 Aol o] F o] X t), TDD W2 o] Al d e Adx o=
@.’@ZE(remprocal)ﬂﬂ o= FoIxl F b G o =
VA A E & ol A9 s dsithe sloltt. ek, TDDO 7]t

ol A 3t A Ad SR> I A SHORETE do4A
)t} TDD Hl—/\l o 7] oo ok
1A=l o] 3l 513 =

3 T A AFE A AE N sFFE A A Fo] AHE ) v =
TDD A =Rl A, g A A& g 2 A A= e
ol A =3l d T,
< OPUr/] sleke A &Fol ek A9 Z18] = (resource grid)9] A o] &
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vhebiet,

[0039] B 5 A7k ool A Hme] OFDM 4 W& sk, 3
NN NN 9] A9 B2 EFA) 5GP S0 L5 = 49
B5] 5 N Aol A A5 49 2 A% 09 Z (bandwidth)el] %% Sk
o 0], LTE A 25014 N 6 U171 1105 )= shiel 2 ek, skl
A9 B2 Fog G o) A Be] PkEntE LA FFYL £2 9
T ) YYI S T2k BAY S Ak

[0040]

[0041]

[0042]
[0043]

[0044]

Al 218 = k2] ZF @ A (element)E AF9] 8 A (resource element) 2] $FUF, A}
R E Ak Akl 8 A e S5 W Q1E 2 B (pain) (kK Dol o &l A E 5l
o] 71 A1, k(k=0.,...,Ngpx12-1) T =37 & & ] Fykg3) Q9] ~ 0] 31, [(1=0.,...,6)<=
AlZF o ] OFDM 411 ¢ld] ~o]t},

714, k] A E5-2 AIZE G ol A 7 OFDM 41, St el A 12
kSt 2 A H = Tx12 A A E 98k AlS oA A 02 V) =8
A+2l 55 ] OFDM A 9] p e} Foibgut o] 2= o] o] A| gk = A2 o}t
OFDM 41 &f =&} FnbF}o] 4=3= CP9| Z o], 3= {14 (frequency spacing)
ol e} oheksi Al M E 4 ). ol & Eof, = CP2| 4 -F- OFDM 4l H 9]
G 7031, S Ccpel 7ﬂ - OFDM 4l ' 9] 5=3= 60|}, 312 OFDM
Aol A Rk o] G2 128, 256, 512, 1024, 1536 2 2048 5+ 31L& 414 3}
AR&e 5=l

T4 o A B g ]l o] 728 vERdTh

St A M EEZH A2 AgE FFol M 279 &3S et 4 &3S =1
CPoll A 77] 2] OFDM 41 & 32gkgkt}, A B a9l o] A MA| &30 okl
|t 3 OFDM 4" & (1.4Mhz ) ¥ %l t) &) A= Z t] 4 OFDM 4 ' 5)0] A
A Eo] gy = Alo] o 9 (control region)©] 3L, Y} %] OFDM 4 H &2
PDSCH(physical downlink shared channel)”} &+ %] = t]o| g & < o] Ht},

PDCCH< DL-SCH(downlink-shared channel)®] A9 eho 2 2 5 szl
UL-SCH(uplink shared channel)2] #}-¢1 &% 1 PCH 2] #| o] %] %
DL-SCH /\]-9] }\]/\Eﬂ qu_ PDSCH /\1—0 o7 x%iﬂl: ;qquq oﬂ/q]/\ %%‘rﬂ]_ ZEL%
&9 AT Al WAIA 2 Ak g, 91 ef 9] UE 135 Wi 71 UE=ol tid A%
9] Ao] = 2] 33+ 2 VolP(voice over internet protocol) 2] &4 3} 55 Y&
T Ath 359 PDCCH7F Alo] & Woll A d&d & dom, e 40
PDCCHE XY E ¥ ¢ 5 v} PDCCH+= oFv = BB 44 91 CCE(control
cMmdwmmmgﬁ@@%mmmﬂﬁgiﬂ%%ﬂiﬁﬁjT*ﬂHJ
‘el -5 8485 PDCCHONl Al #l5-3817] 98l AM&-5 = e 4 &
o), CCE—E Z}ZF 470 9] AFY @ AE ESEk= 9719 A 8 A 1 E(REG;
resource element group)®ll t]-§- ¥ U}, 47| 2] QPSK(quadrature phase shift keying)
Al o] ZF REGO 98 © o}, &2 Al 5. (RS; reference signal)©] 24| &&= A2
84+ REG ol 29+9 %] ¢k o1y, 520131 OFDM 41 ' Yol 4] REGE] & 7l <=+
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[0045]

[0046]

[0047]
[0048]

[0049]

A EA 22 A S (CRS; cell-specific RS)7F £ A 8F= 4] of Fof w}e} A= 4=
AT CCEQ] 479} CCEE°l 9] &l Al &%= F3 859 <3 AA o v
PDCCHS| 9 4 7153 PDCCHE] B E<=7} A4 v}, 54 PDCCHS #$5&
A 8lo] A& = CCES M= Ald A8l whe} 712 =9l o & AgE = rt.
o & £0f, =2 Al AHE 713 @l U] $k PDCCH= 31442 CCERHE:

I T Ak ey £A] g2 Al JEE 7] gdel gk PDCCHE

= 7321 3} (robustness) 2 7] ¢ 3}o] 8719 CCE7} ¥ 8.8 41 9Ju}, wsh,
PDCCH®] A& e AQd Afshol] ubaro] 24d = vk 31 1S A5+
PDCCH ¥ % 7} PDCCH "ol tf &5 = CCE9] 7|+ &= WEHT

[Table 1]

>
rolt ot

&
=]
o

PDCCH Number of Number of resource-element Number of PDCCH
format CCEs groups bits

0 1 9 72

1 2 18 144

2 4 36 288

3 8 72 576

71 A 552 kel Al Bl el = DCIell whek PDCCH X708 2 3} 31, A o]
A 1. o] CRC(cyclic redundancy check)E & ¢!}, CRCol| &= PDCCH2]
A AHowner)H & o] W} 3178k A1 Z}(RNTI; radio network temporary
identifier)7} =1 # 57 L= v ok 54 @ES 9§ PDCCHE Y @t e
31 A o] & £ C-RNTI(cel-RNTI 7} CRCOll 227 E € &= i),
E=, F o) WA A 9]k PDCCHEFA 0] A A] A}, o & &
P-RNTI(paging-RNTI)7} CRCol| 22A B E & &= v}, A| =8l A1 55 (SIB;
system information block)< ¢] ¢ PDCCHeFA A| 2=8 1 2 7}
SI-RNTI(system information-RNTI)7} CRC®| Z=A B = = glr}, whdeo] e
NA 2 e BB HFol ek Sl e NA 2 S A A 8t7] 9 3
RA-RNTI(random access-RNTI)7} CRCol| == #=% = 4 ],

ESsEAFEA AT 25 YT

B A A B Q]S Fulr G ol A Alo] et HlolE G o v
Ak F7] Aol @Y AFH A Aol ARIF AE 7] 913 PUCCH(physical
uplink control channel)©] 3 T}, 47] vo] g o2 to|E 7} A% 7] &
PUSCH(physical uplink shared channel)©] St t}, 239 #| 5ol A A A & &=
-5, & PUSCHSF PUCCH®] §4] A58 A1 5= At

shulo] ghikel] Ul g PUCCHY: A B2 ol A 291 B= %(RB pair) &2
vk A E5 A 3l A E5 52 AL £330 A2 &3 Al A

A & k2 Bk ahE 2] Stk PUCCH &35 &= AF9l 55 4ol &3t
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[0050]

[0051]

[0052]

[0053]
[0054]

[0055]

[0056]

>

B 50| A8 F 3= &5 7 Al (slot boundary)E 7|

PUCCHel| &5 = RB o] &3 4 Aol 357}
4 (frequency-hopped) %] MT/}EL S}, whto] ek A Ao WS A 7E
2 UE SREEaE S S o R, Fibgr tolBAE o] 53 A
Thom2 A H 2 Q) Yol A PUCCHON et A &5 49 =2 4l
B AAF e = 911 QlE o]t

PUCCH “J 2.2 A 55 = Aes 1 Al o] A 1 o = HARQ(hybrid automatic repeat
request) ACK(acknowledgement)/NACK (non-acknowledgement), 3} &8 & = |
2 Hl & Y Bl = CQI(channel quality indicator), 338 = 4 22l &1 @ <l
SR(scheduling request) 5 ©| AT}

PUSCH< A< A Y (transport channel)$! UL-SCHel| $°3 ¥ T}, PUSCH &=
A& ¥ = 4FHE A b0l Bl TTI & ¢t A5 ¥ = UL-SCHE 9§t dlo] &54]

<
of ﬂllm rjE

HN
O
il
'
o
i}
8 =

igin:}q

A& B (transport block)d = Ut} 7] A& £ AEA JH A < ).
T, 3 A Yol H = Y8 H (multiplexed) d]o] 8 & 4= v}, vl5sld

t] o] B += UL-SCHE H ¢t A& B35 Al Q17 o584 2 5 Tt ol &
S0, dlo]H ol ta3}5 = A o] A W ol &= CQI, PMI(precoding matrix indicator),
HARQ, Rl(rank indicator) 5©] A& 5 Ut H= A3 =1 tlo] B =
Aojgrrtoz FAE 5 gl

TS A ER e e 8&*0“1 717] 9 sko] A&} vz‘tﬂ o H&e = =
=T (node)?] YL E Fo]= WO 2 7)ol Xglslar e uln
T T A A" s ko] g # o] o] 5o ”301 U5 g 4= v

E62 U =2 A 2w 2 o E YEi,

Eos FEoh, U = Al A2F(20)2 shrte] V) 1%@1)@ a9

(25-1,25-2,25-3,25-4,25-5) 52 74 E T 3 49 w=1=(25-1, 25-2,
25-3,25-4,25-5) 5 3Fke] 714521l 2 #l A erﬂ T AT =, He

T(25-1,25-2,25-3,25-4,25-5) 5 dhto] Ao AdHAH 5 2& g}, o) 7}

=(25-1,25-2,25-3,25-4, 25-5) = W 9] =T ID(identifier)E 3 WhS 4= 9151
EEt Aol = D glo] A o] A5 bl [ H s 2het = Q. o] ¢ &
AL T 6o U v 7\]/\5“(20)9‘ shufe] AL & A S+ B4 U =

A 2~ Bl (DMNS; distributed multi node system) S 2. ¥ <= T},

W= Mmool w12 (25.1,25-2, 25-3, 25-4, 25-5) 52 7 A ] A IDE 7}A] 3L
wde] ~A % 2 3= Q W (HO; handover)E 8l &k <= v}, o] &3k A9 =
6/] q_ = }\] /\Eﬂ(zo) 141 /\] /\Eﬂ @) o2 = B 2= 9}1\1“4_ 7] ]3}(21)% UHELE
A (macro cel)Y <= J oy, ZF ltE—E uf == A o] A A H 2] A (cell
Coverage)ﬁ%_r/} 22 A A B A& 7HA] = A E A(femto cell) =+ 3] 5 A (pico
cel) 5= AT}, o] &f Zro] F=z9] Ao] A ] Ao whe} @ B # o] (overlay) ¥ ]
T = 73%, B A5 Y E 9 A (multi-tier network) 2k & <= 1t}

E 6ol A ZF == (25-1, 25-2, 25-3, 25-4, 25-5)= 7] A =5, Node-B, eNode-B, 3] 5
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[0057]
[0058]

[0059]
[0060]

[0061]

[0062]

[0063]
[0064]

[0065]

[0066]

[0067]
[0068]

[0069]

4 eNb(PeNB), = eNB(HeNB), 5+

= =7 (RS; relay station

A 9]

R4

PCT/KR2012/010465

stz g S Ak shube] ol # 4 shufe] ehElusr A E
= = DMNS©| A

[

o

Rt

}

Nm{u

X 2 Koo b
fo o Im oo [
R (G ¢

5

jo J

-

y

:

o i

antenna) s = 144

T E B o) ol A 9]

== P EN I P

A 5= At

%= 78 PDCCH7} AFdol] i ¥ += A 2] 2] o &
%74] S100° 4] PDCCH Y] E7} A Al ¥t} PDCCH B|

3z =

<—r5“] 1>

6©0),...50 W) -1,6D(0),...,

4
x

o
2
i
o
©
1
w

E (point) 2 =H = T},
o)At o 2 Wolz ot} 1EL
%] 6 2 RRHE 9 u] gk}l an 7R e}, e By 2 o) o)

284

al WAl
ZF =7 A AW Y X7} w A2 Ao

sOMQ) -1),...,

SEEREREE ERS
o v gt} %, o] she] WAl oA 2t

7 %}8](RRH; radio remote head),
U+ repeater), w-2F QFE| U (distributed antenna) & ¢ =

o)
DA

LEG

A 2140 3k glo] 219 eheu 1o R

¢
i

W 2F 1 F¢ QFE| Y (cross polarized
3 H G el Y (horizontal polarized
2 1 ¥ QFe|| U (vertical polarized antenna) & =
Loy s Aee a9l

T At} o] ko] Aol A 2ty
obgu}Hul o) e} obeL} EE, 7}’2}(V1rtua1) OHef L, Qe 15 vggi

pCroccn D (), .

eha,

.
E+= 49

]oﬂj\ﬂ Zo. rq = H] = ﬁﬂE A

=<
A2l

=

s}l 13} 7o)

b(”PDCCH -1) ( M({'PDCCH -1 _ 1)

o B 2oy e

730

Z] o

M, 3= 3hfe] A B e ol 4] PDCCH W& i o2 A5 &= nES

N ol B, nppecat= AT B2 8 9 ol A dE

4%+ PDCCHE] 7|4=o]t}.

@) S11091 4 A A H PDCCH B E ol 2= #5¥ A] 4 Z(scrambling

sequence)’} 7} H T}, 2|5 ®] Al A 227 =71 PDCCH Y|

ol Lherdl 2 9)

<F8H2A 2>

5(0),....,6(Myy — 1), b(i) = (b(i) + c(i))mod.:
A S12000| A 2= 3 E-9 A 27} 3271 PDCCH B] Eof b 3}o] QPSK
WHZ27F 3l gk QPSK Mo of &) A W A E2 d0),....d(Mymy- 1) F

ek 4 .

A S13000 A M2 4

32 g 519 (precoding)©] <~

AMES 5h 33} 1ko] 1

W= [“M)

el sl slolof WA yer maping) 2
EREEEEESETE

| =dd i

.
E+= 49

o

8121 29}

’

2
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[0070]

[0071]

[0072]

[0073]
[0074]

W BT}, 4 39y} el EE pabe] el A, W
AHE2 A HE 5 Q1 H 2] Y (sub-block interleaving) ©]-F-, A] 7k} 23} 9]
At = REG®I| 91°3 ¥ t}. PDCCH+ PBCH(physical broadcast channel)©]
AEE = ey LES; 5 U by 2 E 3 Ao s dAEFHT.

2 A 5 (RS; reference signal)©™= UHHA 0 2 AP 22 AFHT) A2 AE
Al == 58T A g glo] oo A7 AREE Ak x4l
Al 223= PSK(phase shift keying) 7] 42| A7 2 S A9
A] 4 2= (PSK-based computer generated sequence)= AF-& Sk <= QI T} PSK| o 2+

BPSK(binary phase shift keying), QPSK(quadrature phase shift keying) & ©] AT}
T, F& 2% A 25 CAZAC(constant amplitude zero auto-correlation)

Al A 2=5 AFE-S 4= Qlth CAZAC A8 2= 9] o &%= ZC(Zadoff-Chu) 7|1k

Al 2=(ZC-based sequence), =2+ EH-d(cyclic extension)d ZC A # 2=(ZC sequence
with cyclic extension), A W (truncation) ZC *] ¥ 2=(ZC sequence with truncation)

5 0] A}k =, FZ A S A 22 = PN(pseudo-random) A| H =5 AFE-SF 4=
UTE PN A A 2 9] o = m-Al &, HFEE Sal A Al 92, 5 =(Gold)
Al 2, 7FARH] (Kasami) A 2= g-o] vk B, F2 A% Al 22w o8
F3ZE H Al @ 2 (cyclically shifted sequence)E ©| &8 5= 3]},

e g A2 A= A 54 FE 25 (CRS; cell-specific RS),
MBSFN(multimedia broadcast and multicast single frequency network) =2 41 &,
ot 54 F2 4 S (UE-specific RS), A A &2 421 3 (PRS; positioning RS) =
29 el A 1. (CSI; channel state information) 3% 21 & (CSIRS)Z -+-2 <~
Atk CRS+= A U] & wdoll Al &5 = & 4 S5, CRS+= CQI(channel
quality indicator) ¥ =W el T &+ 2} @ =4 3} PDSCHel| th 3k 2|2 FA ol AF&-=
4> 91T} MBSFN & 415 = MBSEN 52 8] &dd A B3z Q) oA

FAEHE A% A5 2, Bz A% 25 (DMRS; demodulation RS) & 221 5= 9]t}

DMRS+= 54 & = 54 | Z150] Hjo]H Hxol 2 Ag-dth PRS=

thate] 9]%] Ao AL 4= 21t} CSIRS: LTE-A $H2-e] PDSCHe o 3

Aa FA ) AL-&E ) CSIRST F35= Qo] B3= A7 9 ool A ] al %]

=LA\ (sparse) M X 5] 7], b A HSE ] 9] 4= MBSFN A H 32 8] ¢] ¢] o] ]

o o ol &= A ZF(punctured)d 5 AT} CSIS] FAHS Z3) F 23 49 CQL
o

PMI ¥ RI 50] @255 ¥a1d 4= Qo)
CRS+= PDSCH A 5& A hdl= A U9 B a3 A A H 3zl A
AEET CRS= LV ZE 0 WA 3o = A4 5 o, CRS+
Af=15kHzoll )34 vF o= <= v}, CSI RS+ 3GPP TS 36.211 V10.1.0
(2011-03)9] 6.10.18 S 323t 5=
%8 UA] & 10> CRS7| Y23 = = RB9| & ¢ &

I 8 7 A =ro] skt Qe EEE AL} T, 52 95= 7] A] =ro] 270 €]
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[0075]

[0076]

[0077]

[0078]

Qe ZEF AFE Sk A9, 102 71 A o] 47 9] ot U 2 E

7d-5-oll CRS7}F RBOI| §1-3 5] = s &1 9] & o] & Vet =8k, 7] 9] CRS
&L LTE-A9] 545 A 913817] 938to] AFEE 7= QUTh o & 5ol 44
U} ] 4 (CoMP; coordinated multi-point) <& <=4 71 B+

multiplexing) 5 2] 54 & A ¥a}7] fl5to] AFE&4E 5= v} E3, CRS+= A
%42 54, CPAE AT 578 59 &2 ANEE /\l‘“/}.

E 8 WA 10 Fxetd, 7| A o] B8] Sty R EZ Aol U
FEl| L HE ] B G-, bl ZE R} dhvbo] 2p9] 1] =) QAT ROTE AL
bk FEo v gk Fx& A5, RIS A2 bElvF FE ] gk & 4S5, ‘R2
A3 Qe ZE O] th g 72 4%, ‘R  Al4 QLE|V L Eof df gk 3k /\J”%
HHERIEE RO )2 R3] 113 018) ) 325 A 3 e 08 55
U OFDM 41191 9122 114 CPoll A ¢ 0% 69] Atolo] gk 74Tk, shitel
OFDM 41 el A 2t QbEu 2 Eof U] gk 32 A& 6 Hukd o (FA SR
A9k AT 9] ) ROS] 49} R18] 4= 521831, R28] 491 R3] 4+
Sdatrh A ETH Q) W R2, R39] 57+ RO, R19] = H. U} A1}, & QFe v} S E €
B2 A 5o ALEE A9 @43 ThE ohelhe] F A G0l ALEE A ekt
te v} EE ZF M2 FA4] 971 9l @l A o] v

CRSE= =EH 9] 75l A glo] &7 ebellvk L E 9 7 a=nta AEH
CRS QHEIU E Evit) 59 A<l & M35 2t CRS 9 Hﬂiaﬂo gl
Fubr g o] YA B AL GG AR = ol A glo] A s Xt CRSY
A|3= CRS Al 2= A whbe]] A glo] A et whabA, A &

2 CRSE 7418 = glv}. o nk, CRS S A B3| 9) U] ¢ A & CRS

+ A Dol et Al A 4= vk CRSS A H 2|9 o A 2F g

AX = Qtelvk 2 E ] WS, A9 55 ) OFDM 41 9] 7ljo] whe} A afj & <
AT} CRS9] 7\1‘ﬂ41’iﬂ°]‘ﬂTﬂr Dol YA = qtevel W=, 4l 1D, OFDM
A 01‘“*(6) A 2 W &5 W ol el g = 3l

22+ (two-dimension) 2] CRS A &= 2211 Z L A ii:(orthogonal
sequence)} 22 AL 4 2] Al # 22 (pseudo-random sequence) 2] A1'H 7+2]
wom AAE g ATk 379 A= vE 23k A ul Al 29k 1707] 9] A = vE
23480 4} Sle] A 827h @A e 5 2ok 7 Al IDE shte] At A9 2e)
R
<3 (frequency hopping)©| CRS®l| 484 4= I}, F3p 537 9§62 3lr}9
2 210 my S 1% 8 4 Qen, 74 £ A8 shje] 41D
2ol o g .

DMRS+<= PDSCH A &5 913lo] A1 1w, Stelu} 2 E p=5, p=7.8 1=
p=7.8,....,v+6 "F 0.2 HEE ), o] vi= PDSCH 59l AF-8-5 &= ¢ o] o] 9
Na& et DMRSE 3 S ol 9l o= alubo] QtHluU T E o=
shue] ehd 2 A}, o)W S={7,8,11,13} ¥ S={9,10,12,14}°|t}. DMRS+

I

or\

gl
]??]:
Al

rlr 1> it

iﬁrﬁmﬂ
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[0079]
[0080]

[0081]

[0082]

[0083]
[0084]

olo

PDSCH®] A% 0]

=l oLe L} 3 E ¢} #& ¥ =(associated) 74 -F-oll Tk
PDSCH®| &2 & ¢}

¥ =
o] =43} & 3Fth. DMRS+ th-5 4+ PDSCH7}

M3 ¥ RBo| AT A5 H ). DMRS CHEL SLE O] #-A) §lo] &8 Ald =
52 A% F ol Yt dbE = A 840 M= AEE A &=t DMRS+
3GPP TS 36.211 V10.1.0 (2011-03)9] 6.10.3 42 -z 4= At}

% 112 DMRS7F #1585 += RB9] ¥ o & EldIT

T 118 = CP %04 DMRSZ Y3 A& = A9 242
RpE ¢HElU ¥ E p A2l DMRS Aol AFEEH =21 845
0] Ry OFEl U . E 50| th3 DMRS7F A5 = A9 8405 A A3, g238k
11 sk, ¢telv 2 E 7 9 8l U] g DMRST 2t &5%9] 6 A E 71 A
OFDM 4! "1 (OFDM 41 1€l 2= 5, 6)] 3 WA, 64 B 113 A
TSNS Q1 E 2 0, 5, 10y APt A 845 F8) dE Tk
e} 32 E 7 4 8o Ul sk DMRSE 2 o] 29] 2l AJ A 229]] QA FitE
AT} ¢telL; SLE 9 W 100 U] gk DMRSY: 2 &5 2] 61 4 2 71 %) OFDM
A (OFDM 41 Q19 2= 5, 6)] 29 A, 7914 W 129 A kg s (kg5
oldlx 1,6, 1)l S|Fdl= AL 245 Sd AFH) otelu} LE 9 H 109
U] gk DMRS+ 4 o] 29] 2 nl Al 2=of o] 3| A - 5= AT}, B8
S={7,8,11,13} T S={9,10,12,14}o] 2 2 <}eL} ZE 11 2 139]] U] 3t DMRS
Hel vk L E 7 2L 8ol o gk DMRS7| W18 ¥ = 2AF9l 8 Aol P=g =], ket
SE 12 ¥ 149 U] gk DMRSE QFEIY 32 E 9 2 109]] U]k DMRS7| 93 &= &=
A Q. Ao g o

CSIRSE 171, 270, 47 B+ 8
AbEE = otV L E = 242 p
RS+ Af=15kHzol th &f) A vk
(2011-03)2] 6.10.58 % =

CSIRS A A 2= A IDE 7|90 2 3} A =(seed)ol| A ABAH A €19
AlA 225 7]HEo 22 8F 4= 1t} CSIRS 2] Aol glo] A, o] Ul E ] = (HetNet;
heterogeneous network) £+7d 2 EgHslo] HE Al 17 ol q AL T4 (ICT;
inter-cell interference)< =©]7] Y 3}o] U] 32719 A= &
T/ (configuration)©] A|F=2 = It} CSIRS 432 A U 9] ot U ELE 9] 7<=
2 cpoll whe} A 2 2, Qe AL Hojk v 7S 7HE 9 vk S
CSIRS T4 X 20l upe} FDD X2 3 TDD X g ol &5 4 &3} +=
7d-5-2F TDD Z & Sl of| vk A &5} = 4 = v 2 = AT

% 125 CSIRS7F Y3 5= RB9 ¥ o & yEldit

% 12% =3 CP 7ol A CSIRS 14 <19 2710 W, CSIRSE ¢ 3¢
AP E = A9 @ A5S UERITE Rp SHEIL SLE p AF2] CSIRS F&4
AbEE = A 2 AE e E 125 FEehd, oely X E 15 2 160] O gk
CSIRST Al &3 2] 6 A 2 7H % OFDM 4 ' (OFDM A& ¢l 2~ 5 6)2]

O

I~
K53

8] el ZEE F3lo] AEFHT o)

15, p=15, 16, p=15....,18 X p=15....,220]| t}. CSI
o] 4= 91t} CSIRST 3GPP TS 36.211 V10.1.0
ATk

4 Lo

=
S}
=

—

‘

IS
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[0085]

[0086]

[0087]

[0088]

[0089]

3 A kG wp (RS ) Q) 2 2)of] | ok A4 A A8E Fel HEH

olel L} 2 E 17 2 189 t] gk CSIRST A1 £52] 61 A 2 7H A OFDM
A1H(OFDM 41 219 2= 5, 6)2] 9 7 H-0bE af (kg 3} Q1) 2 8)ol| 3f i 5l +=
A A2 B9 Asd) etely £ E 19 2 200 t g CSIRSE ¢HeY X E

15 2 160 Ulgk CSIRS7} A5 = U e 2k 845 Fd, e} £E 21 4

220]] )& CSIRS= ¢t L £ E 17 & 18] ) gF CSIRS7F A5 5 = T U gt
A9 245 S8 A

% 132 PCFICH, PDCCH & PDSCH7} A B3z & ¢l o] W ¥ = ¢ o &

LheRdI T,
3GPP LTE+= W2 Alo)ah= st A Alo] 255 &3] §38ko]
PDCCHZ Sttt o] @ el PDCCHE ] -8 ¥ = 9 9= PDCCH 99

=
Elacasia=
= Ao] g golet & 5= vk PCFICHE A H3Z & 9] o] PDCCHS &3-S
A sto] AH-E- 5= OFDM 4 ¥ o] 7)5=ol] T §k 4 ¥ & 1+E}. PDCCH 7}
g% = OFDM Al W & 7))ol d ¢k H H.E A o] L 2| A A}(CFT; control
format indicator) 2} & <= At} A o] & UdEL2 PDCCHYF &35 = 4 9=
gLl gl of 3}, o] ol Wk} CIF= A 54 (cell-specific) $F o2 A g = 4= At}
ARFA 0 % PDCCH7| &5 = Alo] 9 o2& o} af =L A H e o] 714 ok 9]
OFDM 418 &9l &5 ™, PDCCH= # o 371 ¢] OFDM 4l &0l &4 -
o]

513E Fxshd, CIF7F 3.2 A4 ¥, of ol uhe} PDCCHE A Bz e 9]
ujol| 4] Skel| A 37) 2] OFDM A& ol Sttt w2 Alo] o el A
AFxle] PDCCHE =3, 89 Ao d ool M 113 PDCCHE &3 A

#1212l PDSCHE: 2H& = 3l

%7 2] PDCCH+= Y% ﬂmlﬁﬂiﬂﬂmﬂﬂmmmmmmwmm%

o] -&-3}o] AL Y-S W, M 7 (beamforming), MU (multi
user)-MIMO(multiple-input multiple-output), # 4 t] <} 41 &) (best band selection) &
PDSCHOI| A| ¥ &= 0 4sk 7 HE2 485 4] o), Bgk, Al 2" A 59

_‘

II oL
T of

PL 9 sko] BAL U5 = A 2glo] BYHE 9 Mg wEE wE
2] RRHE] 4 ID7} 5 218l PDCCHE| ko] %3] 2|3 2 )7} At 5=

At} ool W} 7] 2] PDCCH 9 o] A =2 Ao} 2 do] == = Urt. o] 819
Argoll A Al 5 Al 2 ¥ = A o] x9S e-PDCCH(enhanced PDCCH)#} glt},

o] 3}2] g ol A e-PDCCH, ePDCCH, EPDCCH= €-&-3}o] Al-&4 4= 9]
e-PDCCH*= PDCCH7} st = 7]£2] A|o] o] o} d|o]¥ o Aol std
T Slth. e-PDCCH7} A o] g ol wpe} 7F vk M2 7F - Eof tf g Alo] Al s&
s 5 AL, 7129 PDCCH G o] 5 o= = wA S el 4 5 2

PDCCH7| et %] = Al o] & & o] PCFICH®] 2] af| A X A %] = 4l =} ﬂ}z}ﬂ?ﬁ
e-PDCCH7} &35 &= A& XA &= A 22 A do] Aeold < gt} =,
e-PDCCH7| &9 % = 4 95 A A] 3} e-PCFICH(enhanced PCFICH)7} Al 15 A

r\r w
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[0090]
[0091]

[0092]

[0093]

J o] 4 4 9t} e-PCFICHT: e-PDCCHE 71&3}7] $l3te] Wadh AP &=
EE AR E UE 5 Uk e-PDCCH= 712 Alo] o o] &5 &4
% < (CSS; common search space)l| g% AL}, o] B & ol ghge

% 143 e-PDCCHE & Abel 2ge] 21 of & repdtt.

e-PDCCH== 7152 Alo] & eo] opd o] E] g ofo] o i 5= v
e-PDCCH 7159 #l A A ©hdkoll Al = A& ¥ 4] %21, 3GPP LTE rel-11-%

A Y3} += D‘f‘j‘*(o] 3f, rel-11 ©h)o] gAgE 5= T} rel-11 T2 2|41 9
e-PDCCH 7 &< 93k E¢hQl= v 379 (blind decoding)& 5* 3 1T}, e-PDCCHE
AEsH7] A3 499 G FH = AEA Ao ¥ = e-PCFICH B+ 7]&9]
PDCCHE %3] A% At Ho]E 4 ol & e-PDCCHel 2] 8 A
PDSCH7} 22 #| & ¥ At 7)1 A5k 2 A =3 ¥ PDSCHE 5 8)A] 7t
w2 sty A W o)E & AE 3 4 )k = 1490 A = e-PDCCHY & U 3
A B Qo] PDSCHE =A% 8k A& ol A& 83l 9121, e-PDCCH=
U2 A By Qle] ey PDSCHE 27| %% & 5= Qlv), vk, 7} =
sk ko] 4271 F 718l e-PDCCHZT Bl 0] ] 4 o] Wl ol A] 24| &)= F-4-0]
AXA G, o]l wpe} dto] sragjof gt Bkl v A o] 2= F7sHA
], 557 mobd o e vl o] EAgT

Sk, # ol 7 =7 (RS; relay station)S E & -4 T Al A]2®lo] Zdhy a1
At SA =L A AV AE A7) AL DS A oS T

ks

ERS
g 5

71 A =ro] 71 A = o] AW A G Aol H A $ dHE A S E
An|z=gro 2 A AW A= @”}7\] 7= 29E 48 Uk &= S A o
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