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(57) Abstract: The present invention relates to a method for send-
ing and receiving a reference signal for a backhaul subframe in a
wireless communication system in which a relay is present and also
to a device therefor, constituted in such a way that common refer-
ence signals for a plurality of receiving devices and reference sig-
nals dedicated to separate receiving devices are allocated dispersed
in a subframe, and the common reference signals and the dedicated
reference signals are generated and are sent and received via the
subframe. The present invention can improve the channel estimation
performance for subframes in a wireless communication system. In
this way, communications efficiency in wireless communication sys-
tems can be improved.
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w8 Al A

Ao A 7|E AZ S NE 2 A
7l =& oF

g 2 v Al el o] & ARS8k Al F b 8 15 (Orthogonal
Frequency Division Multiplexing, ©]3}“OFDM”) ®2] &4l A] 2=Hl 9]
g o] (relay) ol 4] F-4 W = (Backhaul) &3l &% 7] 21 & (Reference
signal, ©] 8} “RS™)9] 4] & =]l #3g+ Fl o],
w3 71<

M

>

S I} =, HE]-7) 2] o] (Multi-carrier) & /\}-9“5‘}04
tlole & &8k WA oz, A E 2 Q¥ ¥ = A E(Symbol) = W Hs}alal
ol & Z7h& S Al #AE VA AL HE - g o] &, 5 v 7\1E 7 2] o]

)| A (Sub-carrier channel)& & W Z3}o] <58} HE| 7l ] o] ¥ Z(Multi Carrier
Modulation) "2} ] & <50] T/}

o] o} & HEF g o] W WA S A&k A 2] 1950 ) -4k &
59 2] Qof] A& Xq*g“ﬂ Ao, vp==o] Al s}
3 A171+= OFDM W22 1970\ th 7-B] ' 317 A 2begl o, HE el ol &
ko] Al Mz o] Frelo] el gk F-A| 7] Wl E-oll 2 A] Al =8 A&l gkA 7}
Al 28} 1971 Weinstein 5©] A7) OFDM W48 AR 23 iz 1=
DFT(Discrete Fourier Transform)& ©]-8-3}¢] &
3RS A OFDM 2 ol th &k 7] <=7 ko] E
B & 7K guard interval)& AF-&-3Fal, B.& -7k =3
A Eo A F = WAl o] oF ] A WA T 2 1
}\]/\Eﬂ l?_qu% Oﬂ 0 t{-ﬁ7l/\/\]7]7ﬂ 5]041—4_

o] &gk 7] 4] Wl §19)o] OFDM 2] 7142 A 2.v] 2. W< (Digital
Audio Broadcasting, DAB)¥} U] | ¥ H]| ] @ "<& (Digital Video Broadcastmg,
DVB), +41 A 2] 541 (Wireless Local Area Network, WLAN) Z1&] 3L

H]-& 7] %% X.=(Wireless Asynchronous Transfer Mode, WATM) 2] T} A Eé
A& 7)ol FH A 3HA 285 a1 vk <, OFDM W22 3l =gl o 2121
155} 5 (complexity) & 91810 H 2] AR ¥ A] Sslrr) # < ars SR o
' 2} (Fast Fourier Transform, FFT)¥} & 314 3F 2] o] WM 3k(Inverse Fast Fourier
Transform, IFFT)S X ¢Sk Zh5 U] XY A& A 2] 7|5z o] WA s o 2 u] 2 g
75 el AT

OFDM HI 22 & ¢ o] 3}~ 78 t}F(Frequency Division Multiplexing, FDM)

WA 3 B szelul F- ol B G vl o] 2 2Re] A 1A (orthogonality) < 4 319
Aggoms nd dolt) A4 A A4 A S AL 5 Y 5L
7P B25E OFDM "84 & 9l ARS G 8&0] £3l U5 4=

A ] (Cyclic Prefix, CP)
S+ H(delay spread)©l] tf] g
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| o] ‘ﬂ(multi—path fading)°ll Z+¢k 52 o] Qlof a1 Hlo| g AF Al H A o] AE
BES DS T U SAZ S 7Y
OFDM 2} o] &= & 52 Fibg 29 Efl S T oko] AMESH LR S
AL-&o] g4 o]al, a5 A B A 7 o] | (frequency selective fading)oll 78} aL
tad = dlo] g ol ek, B4k o] &3k A ZF ZH4 (Inter Symbol
Interference, ISI) Y &S =< 4= a1, l=9¢o] 4 0.2 53} 7](equalizer) T2 &
st Al A A sk Alo] 7hs sk, 9 E 2 (impulse)d FF-oll Aotk FH =
7hA) 31 o) A BN 28 el A5 g8 31 gl ST
A G4l A ardy) a1 o H|ol g AH| 2E Adl sk Q0
A ol 71918k}, A7) - SAalell A Ad 8-S WAl 7R9-A] QL
12 (AWGN: additive white Gaussian noise) ©] %] ol i= #| o] (fading) $ 4 O =
¢lato] A== 441 2159 2 e W3, 39 (shadowing), T & 7]9] o] & &
HIA 3k &1 Blol] w2 1o E 2 (Doppler) &9, B} AFE A 2 v}
7d 2 (multi-path) 21 .0l o]k 1H4 & 0.2 &l A= W3} A d o), whefbA 54
E2lol A a1, 51552 o] H] o] B 7‘1 v 25 A l8H7] HellA = Aok Z2 A
Ao Al 2208 g4 o m S5l slo] o si,
OFDM 2] 0| Al AR A &+ ]7}4- Fulr 2 A 239 A (resource) 9]
K] [e]

R gt A LE 5 o] AE A E T2 OFDM Al 52 T E 1 o] 52 A =
4, F 0% ol AR E AR DE Etone) 0% T V] o] 5
A% A5G, = OFDM 2o 3= A7 % 3ol A 5 OFDM 4 22
A oha Fo5 T A B4 B A 4eh shhel A5 wel A4S ke
I A=), o] & A9 2 A (Resource Element, RE)E}3l 4 3lt}. A 2 U} & RE+=
T3t A8 A A9 (frequency selective channel)S A X| U 212 A 2 2] w8} =
EAS 71 A o)A, A2 G2 RERE S H A E= FE A4S dod)A
ol Al FHo 2 FalE 4= Q)

EY A& s s ol Hesd HE A& iz dxdE s
AEete 2 AT Adolt) Al Fapar i % T/}% 4 £ (Orthogonal
Frequency Division Multiple Access, OFDMA) A =Bl of| A &= 5213k A B d 9]
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g 4| A o] 5] &= LTE(Long Term Evolution) A| 2= & 2}
LTE-A(LTE-Advanced) A] 2= Bl1& o] 2 Ho] 7] & QA 1wk, &2 kg & 7] x|
2AEFY o] X &H = ofele] FAl FAl A 2wl MthE 717 glo] A&
M icia=

LTE A =82 OFDM 2] o] 3}k & o] 2-&¢ tl 324 ¢l A] =" o] 4k
o Aol A += SC-FDMA(Single Carrier-Frequency Division Multiple Access)”}
gy = A 2ot} =k LTE-A A] 2818 LTE A ~"o] U5 == &4
T H = Al ~dloj #efo]= LTE-A A Z=Flof] 48 %t

T 1S B ubgo] A8 9= LTE A 2" A o] JrsEg el 25 A g
Lotk B A B L LTE-A A =Hlo| A& 534S 948 A et

T 12 #Eske] Avsbd, AA LTE A5 o #(107)2 vk<= 7] &) A<
£ (Resource Block, ©]3} "RB"; 109, 113)2. = o| FH A 21 o Z} RB(109, 113)+=
Fp 2oz mdd 12719 &3 AI7F E o2 v dH 147 2] OFDM 4 &5 (113)
=2 12709 OFDM A& (1212 -4 5 o] 9lom 29l eo] 7] w9 7} .
ahbo] A H T Q1(105)2 1ms2] A ol& 7HA| 1 F 7 9] &5(103) 2.5
T3 9T} 1471 2] OFDM 4l & 2 -4 = = 749~ & WF CP(Normal CP) A] H. 3 2 9]
TZ113)2}aL k3t 1270 9] OFDM Al &2 54 & += 7 9 -4 CP(Extended CP)
AHZY Y FE121)EaL Fhu)

7)< Al & (Reference Signal, ©] 3} "RS"; 119; 123, 125, 127. 129)= ¥7] 7} 214
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[38]

[39]

[40]

SEE 0(123), 1(125), 2(127) 2 3(129)ZF-E FA1 % &= RSE o] 7] g}, ot}
EE #7111 0139 A5 o5 oFEl U (Multi-antenna)E AFE-3 = 2L 2] v] gk}
Falp & AFo 4] RS7F WX 5] = RBO] Aol 4] ¢ X]+= A M2 =4
AR A RSTHE] AT A A2 A A A FAET = 5U g ey
SEE RS 6709 RB 1A S FA]8HH, RS A4 $]1 X7} A "= v 2 A
AR E = o] = RS A I FES 935H7] 1 ¢holth RS 7= QU £ E
nphe} 2ol 7k Ql=d StelY 32 E 03 19] 7 - 3}t RBOF A Bz el A &
870 ¢ RS7} = A aF A vk Qbell v SEE 29} 39] 7 -5- 5}1}o] RBOF A BT ¢l ol A
% 4719 RS7F EA) gk}, uheh A QeI 470 5 A28 A9 oY L E 29
38 o] 88k A d A4 G el X E 0 18 AFE-5kE 4 -0l 13
SRR 2=

gk3H Alo] A 'd(control channel) % &= A 7t S Aol A] g A T )l o] M5
| gktt. o] w Ao} A el Alo] Ad A7t S 1ol A
HE 1172 Aol A A& IS LAl Bloju), Alo] Ald Ala+=
| le] Aol $14k L7 2] OFDM Al &oll A% 54
39 ZhS 7H4 S A} = 1175 FEsle] A s Lo] 391 7
o] ¢ko] Ao A 3}1}e] OFDM Al &2 Alo] A d A5 o 7
5ol = 472 1 OFDM A & vko] Alof Ad 215 dF ol AR5 51 (L=1)
L] %] 1370 2] OFDM 442 do] 8] A d Als dFol AR&Hrh Lo k-2 Ao
Ag Az o] a4l TRl A Alo] Ad A E §8) & Aol Ad A9
g e 7] AEE AR o] F F2l8HA] Hoke - Alo] Ad
NEE B 5 gl A A

A B2 9] 9] o] MBSFN(Multi-Media Broadcast over a Single Frequency
Network) ¢l 7 $-oll = L& 22 a1 A 9w, MBSENQ| g 154 & ¢ &) vk
AR E AEstE A9 R ASE 7 o, LTE-A A 2H"ol| A &= vh ksl &= =2
Abg-o] 7hgskar el o] W& HFol m AFSE ), W AR o= 3
AEzZQ)o] A= LTE @2 3 g A B2 9l 9 Aof Ad o o] A
Aol Ad Az o] ale] 7hsalA vt vlo] g Ald Aol A HolE Ad 2EE

N

R

(AT [ /RN

5
A Az 2 FAlske] AR A A H = volH Al Az e dF o2
AAFe = doly Ad Az 54l 45 3 AJAE Bds]
Agboltt. whehA whef Aol Al AEH = vlolE A Al=rt flui, dr]=
glolE Ay A &2 S8 I a7t §1a1, kA dlolE Ald A5 5241
APl A A rE = S obd S vk R @Y7} Aol A1 EE A

A Gl Aeo] Ad Az 2 vlold Ad Azl vs) m2A FAlge
A =M A=Y dHlolE = 5
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[41] LTE A| Z=8lol| A A o] a}+= 3} &F & A A o] A 'd-2 PCFICH(Physical Control
Format Indicator Channel), PHICH(Physical Hybrid ARQ Indicator Channel),
PDCCH(Packet Data Control Channel) 5 ©] 2107 = 12 Z-Z2H S 117 ¢ <o 4
REG(Resource element group)t@$ (111)= A5 T},

[42] PCFICH+ CCFI(Control Channel Format Indicator) 4 X & % <53}7] ¢ ¢t
g A d o]t} CCFIgh A BT ef Qlol| A A o] 2| g o] xpA|38}+= 4]
de]F7] s 2 v ER A G Hot) 414 2 F CCFIE 574
Aol e A E dal A e B2 PCFICHY 314 4 2
B Alo] @ A5 A9 g BE wd | 7 T 9l ol A AEE
G=al8) oF 3= Al o]}, Z12] 3L PCRICHE 7418} 7] ol = Le & <= gl7)

] &l PCFICHY= 3 Hdﬂﬂ OFDM +41 ol A <& & o ofrt g}, PCFICH A
167 2] kg sto] 4 5 ¥ o] & vl ool A A &)

[43] PHICH<T= 3} % 21 ACK/NACK A& & #&317] 9l ek S A doth
PHICHE Al 6k @] = ek ¥ Aol W olE FAIZ 18 F2l
7)ol v}, wheb A PHICH®S] 7R+ A8 & Aol A vl F41S 18 5
w7 o] s=of v ¥ gvt. PHICH= A Hdﬂﬂ OFDM 4} =l A 2 & %Ur(LpHICH
=1) 4l OFDM 4} &-oll A A <& th(Lpuicn=3). PHICH®] 74 A W (AH-8-¥] =
AN 9] Y, Lomen) T ©eoll 7l PBCH(Primary broadcast channel)& 53l =&
whibol| 7] Alell & = A< Aloll &ref £ PHICH A €1 PCFICHSE} SAsHA A
nheh A E $ J ol HEsHA H ek whekA PHICH Alo] A d -2 vhE Alo] Ad
A H e} 33 A ol Aol AA Y o] PBCH XS A H™ A1 5

[44] PDCCH(117)= HolH Al d &3 Ju 52 dHAo] YU 5& $Alshe =
A D o]tk PDCCH+= 2l 8h+= ©t 7] o] A d Aeol mpebA 2 Fosh&5
T2 A A st 4=l 71X ol A PDCCHE] ¥ 2 12 © 2 QPSK(Quadrature
Phase Shift Keying) 2 144 0 & A} &3} 7] Wjiol] A9 25882 WAl
shibel PDCCH7E A 85H A lel @& WA slok @), % 7152, A
AL G5 R e AR PSS A G o] Aoz Ao

1_4

_4

OFS Z20] 2= Q) = = hr}, Uy of] 7| ] 2 2 e 7 Y g T o Al =
APESHE A1) g S R 0 AN SR A ale) il
7V el % Stk 1% PDCCHY) 2551 A gle] & Ao] 4Y 2.2 (Control

Channel Element, o]&} "CCE" el @9 = A Hr), H3k CCE= v~ 7 9
REG(resource element group)(111)= 143 H t}. PDCCH®] REG+= U} o]} A E]
WS A QJIE 2 E A7 58] Alo] 2 Aol v 2] H .
[45] PHICHT ©] 2] ACK/NACK A& & t}3 3} 3}7] 93] 7= th5 8k (Code Domain
Multiplexing, CDM) 71'H-& 4-&§tt}. 31142 REGOI += 87 9] PHICH 4l &7}
AN A5 3 ol 2b2 B ThE el 5, F 5 hol AT E o] 5%
A7) 98 Nowaen N5715 W 5] 0] 3k 2 ol A 2 U) 3k o) 4

1 ﬂoi A& Lq“ﬂ’}ﬂ Nepuicu 7l €] REG& /\]—%o]—tﬂ 87H =] = O] O]’/]
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[46]

[47]

[48]

[49]

[50]

[51]

PHICH 21 3.5 G4 g 4= 9t} 87118 %73 PHICH A1 &5 14 3}7]
A= B B2 Nogew 719l REGE AF&-31o] of gkt

PCFICH®} PHICH®| A}l %3 o] a1l F-of &= A= 2] = LikS B3
¥ a1 o] gholl 718ke] A Qg & Alo] A2 &dE Ao 29 9] REG
=g ¥ 31 S 3= o Bl Al | o] 55 7] 913l <1E 2] (interleaving)=
T gt QIE 2] 2 Alo] A d o] REGHS] = Lol| &3] ezl A H 29l 9
% REGO] thal sFagtr), Aoz d o] 1E gl o] 82 A (ol 5 gt
AE 2] F AFE-317] wljt-of] WA &= A 1+ 7+ (inter-cell interference)<
WA g3} g Al o] 3l S Tl 9] AlEdl A4 ek Ao Al 'd o] REGE©|

F34 Fol A W) ol A chol WA E] o] 58 A& 5 QS ek w3
A AN TS REGZ 7 ANH R 4% gkl 53 B2
nAgE,

<ol = LTE A &=Hlo] X138t LTE-A A =51 9] 7 A 5-7F %18 = a1 Q)
LTE-A A| Z=Hlol| &= A o] SFA]q s ] Heo]E o83 A e A
gdjof] digk A 7F A8 ar Qo He o] 7} 71X w3 5 A 3l A| T2EFH A
g olef 7| A7 G AE FH o= Ad3k= F44 W2 (Wireless backhaul) 2]
A7k 8y = ar gLt

L2 2% OFDM A| Z=®lof| A A o] o] F44l 29l 7ke]
Ew ol

& 28 FhzEsto] AR akd, 7145 201)S ©E@07)l A4 HlolH
AEakaL, Al o)(203)F S8 @205 vlo] B & M &t dd o] (203)7F
A= AL 29k o] Zh7ho] A g o] A Aol whef vpFe Ham e
o)

29 FZH 3 2095 71 A= 0D I 71 A =F201)0l A H @k 207)712]

9 A (Link A)E 21| &}, H & 0] (203)ZF-F 418} @ 205)> FEW S
2139] ¥ A (Link O)= d]o]H & 21 ¢k}, shA| vk Tk (205) Yol A =

A o](203)w= 71E 71 A= (201) 3 & A3k A| Hoo] 7] Wl M T 2099
2139] H A (Link A, C)v FHEHE 21904 Hol&= A7 U AFFF o=
Azyel 4= Qlv), FRWE 2112 714 =7(201) 3 & d©](203) £+ ¥ = (Link B)=
A o](203)= A" GH205) Al o8 & A%st7 v H o] (203)2F
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