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Pst= WEYIY EY w=S(terminal node) 2419 ujE zt=th, E F o)A
712 =el g8 FREe HeqE d9dE EF e Aeod mEpde VA=
}2l =S (upper node)ol] 3 332 Fx U},

%, 71AZS Xgste U5 UEYSI =E=E(network nodes)Z o] FojA =
HEYIAA gEHfe e A8l Fdx= v s 7137 £ 7I1AF
ol¢jo] trE VEYI x==5° il FHE F U2 AHsto. 7IA=F(BS:
Base Station)'2 AT (fixed station), Node B, eNode B(eNB), A~ EJAE(AP:
Access Point) 59 &ojol oz diAlE o+ Ak, F 7= Relay Node(RN), Relay
Station(RS) &9 &ofdl o) hAE & Aok, =T, '&L(Terminal)' 2 UE(User
Equipment), MS(Mobile Station), MSS(Mobile Subscriber Station), SS(Subscriber
Station) ¢ o2 WiAld 5 Uo.

ojste] AMWA ALgEHE EAH L4552 B 2HY oE F7] HMA
T8 AolH, olgg §F &ojo AIRE & U Jed AMHE HoluRA A=
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10

15

20

25

30

WO 2012/020917 PCT/KR2011/004798

Division Multiple Access), SC-FDMA(Single Carrier Frequency Division Multiple
Access) S #e tgd T4 AL AzdHe AgEEH 5 AT CDMA=
UTRA(Universal Terrestrial Radio Access)t} CDMA20003 Z2 F4 7% (radio
technology)2 FdE T Ut TDMAE=  GSM(Global System for Mobile
communicat ions)/GPRS(General Packet Radio Service)/EDGE(Enhanced Data Rates for
GSM Evolution)9} 22 FA4 722 7849 5 ob. OFDMAT IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802-20, E-UTRA(Evolved UIRA) T3 Z& F4 7|&=
F849 4 Ark. UTRAE UMIS(Universal Mobile Telecommunications System)2)
drolt}, 3GPP(3rd Generation Partnership Project) LTE(long term evolution)+<
E-UTRAS A& E-UMIS(Evolved WNIS)®] UR =M, st IcA OFDMAS
AHgsta FEFLFAA SC-FOMAE A&, LTE-A(Advanced)= 3GPP LTES]
z1glolth,  WiMAX:= IEEE 802.16e T+ (WirelessMAN-OFDMA Reference System) %
WA IEEE 802.16m 112 (WirelessMAN-OFDMA Advanced system)ol] 2lste] A== <
Aok, HWIAYELE Astd olstelAME 3GPP LTE 2 3GPP LTE-A Al2=®lE $F=2

AgaA T B wwel 7)1&H Aol olo] A@EE 2 oprh,

T 2% 3GPP LTE Al&=®olA AMgsE 54 2y 728 Yedie EHo
shbe] FA4 Zelgde 10 WY MBZHUE 2k, s ARz Ye A
= 2 e &% Eixias ) shitel MEEads Asstes A2
AL A 77 A (Transmission Time Interval; TTI)S 2 AoJHT}. JoE E9of, s}
< Ims¥ dols M2 & A3, sy 0
Ak, e &FL Az dgGolA EFUie OFDM AEES XY Ao
3GPP LTE Al2=®1-2 3tk 3ol A OFDMA A& ol &3t==, 47] OFDM A&2 st
AE Zol(period)E Yebdt.  duel A2 AFH AN SC-FMA AE Ex
A8 Zolz Astdd £ k. AYEZF(Resource Block; RB)Z A @3

Fe d&ste FdoE @St 9ok &
A ZHgde FERe 9A gAFHQL Aot wEpA, sty T ZEdol

TEHE Az 4, el MBI AN EFgHE
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Shibel sheEa SRS AL FlA 7l OFDN AL ETgsu, sl
AABERBIE FAF QolA 12 sl ¥uERE TPgsh: Aoz =AHo]

AARE, & odido] oo AgEE AL okdn.  dE Fof, &wk (P(Cyclic

Prefix)el  ASolE 3ol £Fo] 7 OFM AHES EFsAT, Z4d
CP(extended-CP)2] %ol 3lte] &£Fo] 6 OFDM AES X388 4 o, =4
ael= e ZA7e a4 A (resource element)g} @} ARES

&% 729 §YE F A,

T 4% 33 ArZede FE2E YehlEe EWolth. s AEZ
ol A 3 WA &2 o F&9 Hdl 3 /H9 OFDM AES Alo] o] 3=
Aol FGo] P, Uux] OFDM HEBES E2)3eY 33722 (Physical
Downlink Shared Chancel; PDSCH)ol @3 H <+ dlol8 @ sk, 3GPP LIE

Al 2= €] of] A] AL E-E = 3 A Ao AEEd =, & o],
Eg Aoy Z MR A} 2} (Physical Control Format Indicator Channel; PCFICH),
B2l stk A Ao} Al g (Physical Downlink Control Channel; PDCCH),

£ 2JHARQA} ] A2 & (Physical Hybrid Automatic Repeat reQuest Indicator Channel;
PHICH) %ol Sloh. PCFICHE ABRX#HYe]l A ®A OFDM AEA dAFHX
AuzHd W Aol A AFo] AHEEHE OFDM AES Jigo] o3 HRE
¥t PHICHE BFB3 A5 S§H2EZA HARQ ACK/NACK A2 E EEent.
PDCCHE %3t A$He Aol AHRE g3 IAoIAH R (Downlink Control
Information; DCD)Et ok,  DCIE AW Ee tFPa 2AETE BEE
EIgAY Ao g g e 4FLEI AF dY Ao BHE TP
PDCCHE  stgFZasAA2(OL-SCHe Ad g3 # AF EA,
AP IZTHAEUL-SCH Y Al 89 BR, oA (PH)Y #Hold AHE,
DL-SCH Ate] Al~®& B PDSCH Moz HALHE JoJAHE-3H(Random Access
Response) @ 22 F4Al5 #lo] WA 2 9, 499 @2 2F W /NE
o] dig HAE AE Ao BEH ME, dF A™ Alo] HH, VolP(Voice over

z3e 5 Ao, B9 PDCCHZE Ao} 99 oA A$E
Ak, ©ES E59 PCHE ZEUHBE + vk, PCCHe skt ol 49
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Axdte= AloJxE 2 A (Control Channel Element; CCE)2] Z¥H(aggregation)l =
AEdc. CCEE 74 Ade AdHd 7lxe 29 #HolEE PDCCHE #|+317)

Aeh AHgEE =2 &F doltd. (CEx B9 Y 84 aF4 disdo).
PDCCHO] X3} o] &7bsd H|E & CCES) 7l CCEol o8l AFTHe =2
glojE 7ke] AddAll webd AA ", PDCCH A4S & Al E By &5
CCE =% @ (aggregation level)olg} @oh. =&, CCE =37 oS PDCCHE
A7l 9lgk CCE g9olth. CCE =3 @™y Arje AdFHs= (CEEY F=
Hojdoh. o& B9, CCE 2% =¥ 1, 2, 4 £ 8 4 F Ut

AT G A AF=EE DCIdl Wepa PDCCH RS AA 3L, Alo] AR
3k o A AHCyclic Redundancy Check; CRC)E H-7bdtc}.  CRCxE PDCCHO) A7AF
= §50 w2t 54 JEYT YA 282 (Radio Network Temporary Identifier;
RNTDE st A¥Ext2 w23 9. PDCCHZE 53 dge] digh Rold, wz9
cel I-RNTI(C-RNTI) A A}7F (RCOl vh2=7" 4 ddh. X, PDCCHZE #HolA
Al zlof  oigk Aold, o] AAA 2 A}(Paging Indicator Identifier;
P-RNTI)7} CRCOl ml=7 2 &= ik, PDCCHZF Al28 AR (BT TAHoZ | A|~H
AR EZ(SIB)A i ZAojd, A" AR AEz Z A2y R
RNTI(SI-RNTD) 7} CRCOl mh=7E & Aok, @29 o S ZgE9 AFd
A Y FARSTES dEr] s, d R S-RNTI(RA-RNTI)ZF  CRCel

T 55 AE"Ha AMEzZHded FEXE YeEde EWold. SR
MBzgde Fuag G004 Aol FHI dHoly doer E2IdE F Ao
Aol GGl AFHIA Aol HRE T EAIFP I Ao d(Physical
Uplink Control Channel; PUCCH)o] &%®HtT}. do]g dHoe ALEA dHlojHE
F3ete EgAer 35529 (Physical uplink shared channel; PUSCH)©] &3},
9d wEs 548 fFAS7] A, shel @22 PUCCHSE PUSCHE &A1
AEskA] ek, shuie] g digh PUCCHE AMEZg oA AYEE 4(RB
pair)o] ¥FET. ALEEF o &t AAEZEL 2 £X° distd ol

2
BEEtE xAgr. o]& PUCCHOl ¥3He AYLEF ol £F ZAddA
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Moyl trgwt o] @Y + U,

(=34 9]
n=n,n,, -,nNR]r
20 Aeg ¢4 2dge 53 FAMNSE g 2ol 289 7 UdH
(34 10]
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Y h, hy, h’lNT X m
Y2 by hy o thT X n,

+| =Hx+n

y= Yi B h, h, hiNT X; n;
| YN | hNRI Py =t Py, I RIS A
g9, AY 49S el A 92 Hel 93 99 S 454 dae
ol os 2. Ad #dy Hold 9 & £ ey & 4 2a, 49
FE 2 Gy ¢ Mo 2o &, Ad 38 He fdo] gpx v

29 AA(rank) = A= 5 Y (independent) 3 &= 4
Mrz Bodo. gebs, dd9 B3 P v 49 A 2o & 5 /. A
sy He a3z (rank(H))e gg3 o] Agd.

T2 11]

rank(H) < min(N,,N,)

B9 thE Ao FHEG uHFX 3 (Eigen value decomposition) 3+ S o,
00] old IHFAESY MF=E HIF F Aok, FAMsHA, B3 E & AHo+e
Eo)x B3](singular value decomposition) 3t S uwl, 00] old EojxE9 /=
Fog 4 . wEba, Ad FHA B3 BYAI Yujs Fo AN
AR O ARE BY 5 Jde Y s 3 5 o

thE AHE&A-MIMO &=

o5 AFSA-MINO (Multiple User-MIMO; MU-MINO)E o3 <JHuE F#HlE
AN Z] FAl ThEe AERH(PEE)E AuzdtE FEe dudn. A
oo AR sl i Sl oEi A e Ao, st @] did
Ase o gd2d og 2HgeEx 88 5 YoM, AL A= 450l
Astd 4 Aok, mebA, MU-MIMO & 2toll T Eloje] $4lo] evt2 Al 357
e e AHEATY S AAStE Aol a7dn. oF HAsiA, JIA=AA
tE AR "AEE Asel A A 719l nE dzAYgs 3
ATk

AAZANE ZAze @ZelAd 5B AR 22 279

A

ZEh

13



10

15

20

25

WO 2012/020917 PCT/KR2011/004798

FEAE=(codeword) Z AFZET 7 AT}, JIYH ZEANEES A AA 71l
et AEE 7 vk, ol 5o], shite] THTolA HBgsle] bl Ak
Fedeo] A, 7AF2 HEE HE -

shube]l g (UpollAl dFste 2EZE o2 dLU)dA dAFste ASelA
u)2]-A| A (pre-subtraction) o =4, T (U)S Hdol EAHA] %+ AAH
NAFo2REY AEE FAY F oA HEY M AA FAE FHshA
ko 5 9t} olglsk 7HA AA 71BOF A, ZF-DPC (Zero Forcing - Dirty Paper
Coding), ZF (Zero Forcing) So} A &4 4 t}.

ZF-DPC o] tiste] ©A A= gt stupe] 7]x]=ol osfjr FAjo] A W= 2
Mo g2 2 U)E 7Hg8kd, U o Ad D U o Adh2)9] 34 A2 H=[h
hy]l 2tz & & gtk olggt §A AE H o disiA LQ 23l (decomposition)$
Fystd, tpgo Fal 12 oF Fol A4tz ™ (lower triangular matrix) L 3
A w84 (orthogonal matrix) @ & &= 4 QUr}.

(554 12)

019, 9n

H=LQ= L
Ly 199 92

l

21

=
AEste Aoz Jzds #9485 WA "o, A7IA, Zzhe] g g

=)
=i

Fel

W e o (5, U o digt EY g w o]aL, U ol gig 1xy JAE=
wo) 7} wi=q; 2 &, A& AE(effective channel)S th2] 8H2 13 3 ol
Jeld ¢ gk, webA, shve dedze] sl g8 dggel AFZHE] 9]
¥
=

H30] wlE AAF A$E ¢ Jovz PG g L AASdE BT
& glo] VAT o2RE Y A3 E gutEdA A ¢ U Ao

(5344 13]

[ i=k

1

hw, = .
0 ik

14
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thEog, ZF HxYe By ve AREA] digh 4 e H o thalA

Th&2] a2l 14 oA e} Zo] o - T (pseudo-inverse) S F3lMA THAH AATE

A7) 55 14 oA X E FE K ol olg ol 2R E(hernit) BYS jvlaa
X' e w9y X o d@ gADL oguiach. 47 554 14 o 4D F o A
A(colum)o] Z7e] wo] dig WEY A7 B, Z, w=f, 7} "} o @

=
B Ao ddel gt dadde tee 794 15 9 ol yEhd & 9o},
[5h4] 15]
1
— i=k
hw, =1 ]
0 i#k

ol g 7F 7ML ARt Aol 7] wEolae] HUe w9 (identity)
Pde Fey} HEz ARPoz Mol vE AAR AzE Fa¥ 5
f},

FTAZIE, A8 E°f, 1 ol #elE AnE A &, IF o]FH T,

AAl HEYA wix, A AA FE&Y P L/EEs NERE FGFd vEHa
AW AE AFstr] Astd nHE 5 ot

T 18 gAl #ZFRIYE, FAV200E 7IAF110)3 GE(132)  Ate]d]
£42L AD(forwarding)stes 2L 30, 27 wkEal Fakg g £4]0)
ol 7 FHY BA(MME B3 2 A2 F3)7F ALEd. 71AF (11002 =Y

A(donor cell)E EFJF F 9 AZ1(120)0= =Y A(1100& 35+
A= (110)3 TA71(120) ko) WE HA7E §FPA For oY Es

2
g9 NEZdd AAe ogdE ASol: WE HFIa

[

A

o
=3
-
B

15
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o do e 4wda qErdd 498 olgsts Agds wE

|

=1
Astel g F8e 4 Aot of7iA ) Fub 092 FDD(Frequency Division Duplex)
oA sgEE AYolr, ABZH UL TDD(Time Division Duplex) EEoA

ggsEE Adelth.  fARsHA,  FAIZI(120)9F ©E(132) 3He] HAlx F 37}
9 oh

2
o
ot
o2
ol
{u
~
oli
o
o2
ol
&Y
s
J2
=
>
0%
o2
o
[
~—
Ol
—r—/
o
ol
Iy
o
i
o,
o
bt
>
ol
“-J
K
0,

ol A FAZE Q12 3t=2] o] Fof] o2} FAZE
EWAHHAE (transparent) A7) e YU-EWXA9 YW E (non-transparent)

A712 B2 F Ut Ed2dREE 9ol FAVE Fid WEHAY
5

ofi
)
N
o
2
2
S
<)
(e
prllJ
£
k1
£
2
1o
e,
dr
u
-4
oX,
i)
rir
ofy
N
N
Ha
rir
>
>
fu

AL Aojste FAVIZ 7+EE & Ad.

Ty Ao dR2A FAHHE FAVIE FA AEAIDE M2 5 UAR
ZA7] Aalel A olo]dEE (identity)E 7FXA etk =Y Mo] &I
712 =l ¢]5ta] RRM(Radio Resource Management)2] Holx X7} Aoj=|H (RRM

UeA FEES FAZA fAstHEtE), B Ao dR2A s TA7IE

16
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stk v As A, olgd FAZIE dAA wEs AdE 5 A, dE 29,
2ulE g9 E(Snart repeaters), TRZE=-A-EL 9= F A 7| (decode-and-forward
relays), L2(AM2AlF) FA7ZIE9 o4t THE 2 HY-2 FAZIZE ol
A7l gt

227 AL Aosts FAZIY AL, FAZIE s e AY dES
Aojatar, A7 o8 Aojsle AE 7zt 1#9 EAS A olo]dEE T}
AFTHH, 5L RUAAYES o188 5 Ut @2 dH AN TA7Id 95t
AojEl s Aol dAhzdteE A I Z1AF s AojHe Ao AM e
Aol zpojo] Qlrk. wpg A s} Azl osl AlojH= AL @Al
gt Y F dd. «gF 59, AZ-NZY(Self-backhauling) FTA”I,
L3(A3AS) 4171, 89-1 4171 2 8d-1a TA77F ol23 FAI7]0 sidet.

BI-1 FAI7E A-NE FAVEA EFAY AEE Aojsta, o] HF749
420 Zhzbe o FA =y Ay pEEe E/le Az BdY. EF,
e AL ZAke £8 A IDILTE Fg=-8aA B E 7HAx, TA7=

A
Aale) B718 AG, FxAS F& AT F Ao 9¢L-4 T3 A9, @22

h)
i
o,
®
o
of¥

FANZRH AW 2AEY AR 2 HARQ J=UE FAsn FAVIZ A Ao
A(=AEH H(SR), CQI, ACK/NACK T)& A$E + Aok, =g, #AA

e
e

(LTE Zgj=-8 Ax®o] w2t Fzshs g4 BHd-1 F

ZNAF(LIE Bel2-8 Azl wep F2stes 7AF)eg By, =, 9%
534 (backward compatibility)S 7}Rth. 3, LTE-A A" we} T3 3=
g s, BY-1 FAVIE dAA ZIASH e JAFeE B, AT FES

AES + 9

Et-2 FA7IE A-NE FAVIZA, BE EF A IDE /HAA Far, o]
et 2 AL FAA e, BHY-2 FAVI= dAA el diE



PCT/KR2011/004798

WO 2012/020917

stolBEl= 2F AHEF QF(HARQ) &2t

il

o

B
REL R

A (FEC; Forward Error Correction) 7]

E

]

ek, wepdq, o]

e
T

i

Mo

oy
e
3

oy

ot
file]

)

™

ﬂy
e
file]
do
X

7] wiH

QA dot.

%= 7] 21 (synchronous) HARQ

w2},

el

(&)

= o

o LojA,

1

<
=0

=]

7121 HARQ

8] 5 7] 4] (asynchronous) HARQ

gl o] €]

AEE FAS €8 Favt o wEhA,

o4 AR A g9l

CK 213& ¥7|71X]

A

]
T

H]5 7] HARQ

7

=]

—

webA | NACK A Zol] A2dt= o3

20

0

A
T
o

o

o

Fexe] ool

[

w2} A -$-A (adaptive) HARQ #2113} w]-A -8 A (non-adaptive) HARQ

Ao

il
%

Sl AR oz o] Fojn,

Z

2l

5o %7

.
T

25

<

8 7Kl A

28

18
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HARQ Aol gt %7] A AdEo] AMRH= o= 7MY AME izl
shifel Zxfe sfRlo2RE AddET. ol AHE oA s ME HRAE
AMB sjZle) Zolet MrB izl Al 9iAE I 80| Jhesith. o]y FEHo|
7bsst AB #H5S 2ddWA] A (redundancy version; RV)olzta g},

FageldE dold RV 52 FAsm A¥Fod dA m=Yce faye
A

o

& NEse WHoE HIRQ Sl FudY
A

A A] (Incremental Redundancy; IR) 219 HARQ

o
rir
=
o
iy
(oL
okt
1
tlo
ofN
Me
Ac)
an

Ae AT, GLE(U, B, ..)e 2L geAdE ol A PR
je

U= Up ol Bl&ke

de AL BB AQ At B e wTel
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FA71Y 715 e FES e wtel mEd + dd. oeld FAVIE
A& RS A7 (UE-relay) @t A& 4 Qla, ARRA-FTAZIE e v 22
Efg-2 FA71o g d & Art.
el s Edxs P =S

= 7b)e U o AEA-FAVIEAM 7lEsta, U 7F U & BEiA
Aoz RE 9] HolEE AY gE g dERiT. ot o] TF Agat
HANA GZE el P (cooperation) S FeHA HiojE HFo] FHHEE
stoz M, AAAA AL S T4 L A o] g FEHE =Y F U dE
£01, g Zoj  wljgted 7A=Y @AHol FLE ©H(U)ol
MNEA-FANZA 715 F o da, AY BFAHo] FA Fe tE GH(UE9
Holel Age =8¢ £ & ot FAHSE, U & 7IAFoZRE 4l
HolH & FAalsle FAldl, 7AZo2RE [ 2 ASHE HolHE 7|52 R E
FAE F 9t U & #AAlo] 4% diolg] FollA U 2 A olok st vlolHE
Uy oAl dgsted & & Ao, U 9o gFdAMe 7Axcz28Y A F4g
U & 53ty Ag 9k HolHE 53t zald tig dlojg g &
o} 2& dojy A WA RE A4S Ag Wolgtn A 5 U},
Hed vt 22 oF AR AN ALSA-FAZIE 08T HR 0]
=5 37 HsiME, JIAFAA Azl ARgAtelAl AeE AHE HE
AFYGsE= wWeke]l AAE oyt dtt. ostlME, ZIAFAAMY HRB HE
53 AR Ag T digh 2 Lo teofgt

i
S
>
ofo
+
ofy
2
)
rlr
=
2
o
e
e
g
e
rlr
e
g
2

l‘

rxl-‘
jadt
|

¢

23
=2
8 FZAA AEA-TAVIE BT AR ALY FFHY
SES UEE =dot. & 8 oM 219 HEAS A U 2 U
5 s

o
=
TELS TASHA Ftth. v, 2 2ol ¥t

S Aol 229l At $AsA 4828 F 9. = 8 dAE U

20
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T8 & #zatw 7IAwo] zizhe] dite] digh dolElE lagshal (S810),
Zyzvol (U ® Upollsl 1zZ9 s vdlolelE AEFehar(S820), Up oA 4l
dole s E94shi(s830), EUdE dolg FolA Uy ol tigh dHolHE U, oA
AE81(S840), Up oAM= GA S820 2 S840 oA A" AT E o]l A4l
e dloleE HUT & ATH(S850). ZHzrel GAlel Aol FA A F 2o diste

Al S810 & dlolE] <23 Y(data encoding) GACITh. 1A F(BS) A=
AL A-FAZIZA 7Vsshe 22U digk dielE e, Us S8l BRBE AEYS

T 9(a) £ Uy o digtd d=294 dloleE Yehl, = 9(b)e Uz o tistd
Jzgd dlolelE yerdth. Uoll digk AR ¥EE St Yebla, Ul digh
AR HEE SEta veRdT. S' oA ZIAS B2 RE AR A (hy)E 30
U7t FalsEles AR HE 5,3 ARRA-TA7] U125 EHe Ad(hp)s T30
AGHE B HE S, vdth o714, dE 0], $E S0 €79 BR
HEZAN FAHE FE U3 (5, St $.9 I8 $58), Bx Sov S99

FHEE HEY AR HERAN FHE 5 YTHSE, .9 S TEEA F5).

HIE (parity bit)ol] a3 4 Ao}, T, & B0, S Z S5 LI A
F(channel coder)Z2FHO ZEH(SHE A 1 FE #H A 2 FEe=
T & (partition)st Al Z+z} s|Id
$2,1013L, THE 3ty Sp20 SIE ).

T 9a) oA YelE viel Zo], U digt AR HE S & Uo tid A
HE §,3 <2 (concatenation)¥ o] slpe]l FE=Q = (codeword) 24 UFR

ATk, ol#F AQ3Y WAL H|E AH(bit concatenation) HAlolgtn HT

¥
30,
kv
n
9
)
M
e
e
4o
M
of

_OTL
v
il

Roo), w WA Adett ¥ A AT WAL NE A2 7)

=
4z
Suis
>
fol

= 9(a) oA YeEhE wvie} o], S5 F S22 7V A= AQzmdH dh}o

FEYEE X, 22 Y & Yo, AA Z=HE XolA §F S0l dE BE
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= T A =
A% Azo] TAsA Adne Aoegn, U-@)g &= 1z a9 vaa
Aee = 9l

S g(b)el Al UERIE nhsh Zol, Ul dld Am WE S, = =Yl st

AA
Al S820 & oA 7|A=L Aby] GA] S810 oA QlzYgE IEQ= X 2 X, B
Zyzrol WU, E UpelAl AL £+ 9. 9A S820 & A 1 AH=FE
z 158

(1)—\/'hwx1(Sl,S22)+\/-h1W X, (8,)+m
:\/Ehlwlxl(sl,522)+n1,

yy = \/7h2W1X1(S19522)+\/7hzwzxz(sz1)"'”1
—fhzw X, (8,,)+m,

A7) 554 16 A D 2 yp® e A4 A1 AE BANN U Uy oA
FAEE AEE UEAD. P 2P, £ 247 3EE x 2 x, o] 27HE A%
A8e Yehd

th. xi(sy, s2.2) £ s1, 8220 G9ZAFH JIPH Z=EHPE=EE YERYIL,
X2(s2,1) % $2.1°]

Ui GpAteld] AE s ot wid woe 244 U L2 WUEY ¥MEE oo,

22



10

15

20

25

WO 2012/020917 PCT/KR2011/004798

utd

itd

ol [

(o of
T g

Bl Aes Abd A Al 7Rl ZF-DPC v ZF 71l dirjA oz
bob #ol A= 4 Aok, mT v A7 Ud Roll Aol F-7F A 7he
S (Additive White Gaussian Noise; AWGN)E ojv]gtt).

Al S820 o oA, VAL RZRE U L2 AFH VAFLERH U 2
AL A FdE F5 U, ol AHAA FhE 5 vk, T3, e
A 1 AE dAlolgte Yule AIRA-FAVIE Tt EAXNEY AR HE
FPHE AAHA FH JojA FFo] FYHe £A4E HAS] A
gojoltt.

SA S830 & Uy & U 470 Al 1 1% dAldlA F4T AT 25 HolHE
HEd(Ee dazd)ss @Al U =

rr
-
—
2
of
£
3
=2
2

RApols, Xol ugo st ARE 2 G (Uy)o] e ARo|th. waba,
U U, 22l A Al 1 A% aAlolA Aol i ARE IS8 4 g AnFe

cheel S84 17 3} Zo] vehd F Ak,

e

R =(1-a)log(1+Ry,),
R =log(1+By,),

w7 feral 17 o 712 V2 Az e 2 Ihonl/Ne@ Sulaet
A7, N 7] S84 16 o4 A= U1 R 12 of g AN 2 ny R np9
#Ak(variance)& 9vlgtt.

dA S840 oAM= Al 2 AL TDA(transmission phase)lA]  HE
A (forwarding)o] TP == GAolt}.

ARA-FAZIZAY U & A 1 AF gAlA JIXFo2RE 5489 FRE

2og HuF Fox X o nigd dPss g 9o o FR(Z,
S )2 =Z8 £ Q). olgk o] 2EH Uy of WE HolE (S A 2 A%
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Al Uy 22FE U oAl Hed + 3

oAZA, U €& FE2H dolE(S 0)E &2 HZX(nodulation)E 33k Uy o Al

A5 4 k. X 2 Uoll digh diolE S8 IR IFstE R, Xp(Spo)ehal
EAdE 5 A}, $00 AL WE JIHE VAT oRRE AAE F Y. 9 E

of, Z|A =3 AEA-FAZI(U) 7He} ALH A3 wghel) oA, e dE()E
A dlo]E (S )0 A Ui o] A8 ¥z 7ol g Asjd & Ao, ®&,
71X 7ol AREA-FAZIWU) o digk dHelE(Spek ©E g 2)elA de=
olEl(S2)E FAst dzFste] AAEHE IZEA=E X o, ©E 2l

]
A2d dolE (S0l daliA U o] A& ¥z 7y AXMs= Hr7 x4

£, AREA-TAZIUDE FAA AREAHG) 29 AF9] 58S Hulgsr
AeA Ho AF Y Pues AT F Ao o B¢, U 7t A8k dEe
T

1;}%,] )\6‘]-)\] 18 J,]. 7Lo] \/].E}»u 1];}.

(54
)__
\/ U, "o X Xp(855) 1y,

A7) FE2 18 A yP ' A 2 AE gAA U, b FAsE A
Hehdth Py & xp ol EFEHE AF S YEHIT (s )& U 22FREH B =
AEHE dolEl(s )7t U o] o8l p 2 WZH A5 E Uit hp € U L2 7 E
U Abel9) Adg dumatt. npE hy 49} AGNE 2w gt

A7) Setd 18 3 gol A8 AEERH U b F53E 4RI ohe

i

olu)gte}. T3, 712 = hpl?/Ne2 9lu|3ict,
AVRA-Z A7 (U RFEE E382] 222 (U) HolH (S )8 dAEdhe] dolA,

24
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71 F8ka 20 oA (Ve A 1 AE 9A B¢ A8FHE A|BS Ui,
tPe A 2 AL G4 B¢ A2eFE AL dgujsitt.  gr)A,
AHEA-FAZNUDAA AR 2RE A 1 A% WA 5 dEHE 334

ALEZH Ul iR dlolHE d5d & U= ARF

#, EHA ARRAU) 7 AR A-FAZIUDERE A 2 AF @A T deH<e

2 ) o] nlgol metA, Al 1
A8 HE A7) AdiA oz A 2 AE DAl A8FE Azl ZHE

o] | 288 Algto] 4 Ar=Zdelsr, (A 1
Al AAEA-FAZNUD)AA BE3te 582 AFEAH(U)o] dig HolE 9
AEIF)/(A 2 A% DANA BEHA AFEAHU) 7 G538t diolE o] R Z)=1/2
g, A 2 " dAdE 2 JEEZHYo] 28HES 4AE 5 Ao A7IA,
Ad(h R/EE hp)o e ot g55HE R d2d 5 dow, o]
el A 2 A DAl A8FE Azte] siRidHom AAD F .

EE, A1 "AF DA A 2 A DA AoHE A7)

4
e Ao, AR A2 AgHE Fos A9 27E ARmoR AR
FE Q. Z, A€W A AF AR FA4 Aol Bt A 2 A% @Al
AgE FA5 A9 A/ MRes 248 F Ao 48 Sof, A 1 A%

g AA Fur 2Ade I7(F, S 2 S0 B EF st dd
1

&
AgE Fo Ade 377 10 A9 AYLEZ(RB)ol:, (A

25
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AFEA-F AP U A BEsE 222 AL Aol e Helee] Fra)/ (A 2
A% el ZAHA A8A ()7 BSste dlojee] Ara)=1/2 ogty, Al 2
A% DAl ALEEE T3S A9e 5 ke B 2 ARE 5 A o7,
AL(h R/EE hp)o Aol mel FSHE ArFo] Y 5 dom, ol

AA
Mol A 2 A% SANA AMSHE Fu4 A9 ars) shwdoz Axe £

A7)A, Uy o] U oAl A2 dlojH S 7IAF(BS)AA Y 2 JdzZ3d=
AE BEJ #figsti, Uy o] Sppoll tHelid Hed ¥z 2 dF ojee Mxe
AgdE FYHA= Feok. =, AREA-FAZIUDE HE dEWU)d W
ol E1(S )8 ZIAFolA A% aHE U A dEsted £ Folt.

oA S850 2 Uy 7F Al 1 AF DAldA 413 A%
S AT E o] g3l Aale] tid HlolHE HU(EE

AEA-FAZNUD7E A 1 AE DAY dolHE
AFEAUDE Al 1 AF DA R A 2 AE dA EFoA HeolelE FAEH.
BAx AU E A 1 AE @A FAE AE(")% Al 2 e dAA
£ AE(y'P)E  dZA(concatenation)dtd], ZAE-tIFY (joint-decoding)
WAooz HFHoz ALl digh HolHE H98 + U,

olo] we}, HIFTA o= ztzte] g(Ul E U2)olA A1z & HolH HE &L

geol ot 21 B 2ol Yehd 4 Ao

et

26
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l‘(l)

_ 0
Ca,h)= WR
£
= (1-a)log(l+Ry,),
A0 £2)
C,(a,BP)= R +——— RP

I(l) +t(2) t(]) +t(2)
t(l) Z‘(2)

UG l(’1(5(14“1027/2)+t(1)H<2) log(1+PU];/12)

o)
:W{log(l+f’2yz)+a-log(1+E}/1)}.

A7) A 21H G CE A2 U Lol e A% BEE IR Py,

P, 2 @ o75= Az mel 24Y 5 Aok, =, A2 AEE L0
FAHEZ U, 2 U, 029 A A P, 2 P, B AFRA-FAZUDNA AEHE

dolg FellA 523 AL U2)ANA Aed uvlole Y nl&s 23 + U

T3, BEHA AREAHU Y AR E, Al 1 AF DAlelA FAske HelH e
Ser o1, A 2 AL DA AEA-FAZI(UDSZHE ALt HolE= S
ojth. Awg vk} o], St 509 EFY BE HERAM FAHE = A4 (F,
Seov %19 dFS FEHE). o] BF, U © FTEHE FEE o]8std dolH
Hzgde Fdstez, A A7 A &L B9 MATo=2REHT A
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