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d& @sirh. STBC(Space-Time Block Coding), STTC
(Space-Time Trellis Coding), SM(Spatial Multiplexing),
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Fu} ad-hoc EHZE T+

gk ohvzl ¥E & (multi-hop)S F
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Y Ao 2HY FAVISLE A &5

A7) F&E ‘4 71 3 A&o] Bxsia, o Be

EYY Z& o] 2T F Jon, T end-to-

end) ’\]71_}74%0] F7hgd= dde] AUtk

D:] A-!]E,31 L-]]E
E}- h: )]

/\EO
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relaying 71 % #4218 cooperative Al2~%l-2 relaying
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2 #4898 Baws) s Aol

Cooperative &4l o3 @449 +# 3l AFE
% H(achievable rate region)® ABl& T FE
(outage probabilities)S AHE 7] A3 19 49} Zo]
gdestd FARES 7Ptk 74 Bu)dolxe 2
AsE o9 4 1)~@)F 2ol UehE 5 Slth5)

Yo = Ko Xy + KXo + 2 M

Vi=KnXo+ 2, )
Yo= KX+ 2 (3)

o71d, ¥, Y, Yov ZZ t+-MT(target-Mobile
Terminal), s-MT(source-Mobile Terminal) #1, s-MT
oS $A0EE YT, X3 %E 47 &
4 A2 oA s MT #13% #2014 $48 452 ve
A %4, 2, e A7 B3] of (=0, 1, 2% &
& 7HAIE F2E Yeh T iid.(independent and
identically distributed)dd-& Zt=th BRI i% H
U jAlole) AYe B4 A$A ALOS K, E
ZHe Z54 ul4d 4 3Ye)Rayleigh) Hololetn
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O|5&, Ky sMT #2014 tMTAo]Y AQo]5g,
K& s-MT #13} s-MT #2 Atole] Ado]5& yet
doh ol2e M2 TOE FIoEE Mz HYolrh
K39 Ky 8 #AE 5 FEY(-MT #1383 s-MT #2)
el A FELAd me gEan. B mdME
K= Ky olgkn 7138, 24 7158 148 9
doz olZ2xnY &F(ergodic capacity)S AHEIITh
Z o] dzxnY WY Z2AXF bk HR%
. Mulx S8 FEE AsiE Aol HHs W)
2 B Al A(session)FoF ¥Asttn AHYIT. §
FEUE BF FAld $£40% $£4g sn g9
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block Markov encoding)s %3} cooperative F41&
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& t]z 9 (backward decoding)ol &3] 418 A%
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28 QA (causality) S ZEETh 7Y ST
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U sMI #227E A8 Y& F35d
cooperative ARE VePdTh 2 HAAE g FE
8L Py, P, PnE 8 AAA Wy,
W9 A$EL 44 Ry, RpE JeEhdith sMT
#EZFYH 2YHe N3E FYT WHez n¥E™
g Ak A (1)-B)e F137] cooperative A28 8] &
A 71ed A45E 99 ZE A (R, R,) Y convex
hully] #Z(closure)oltt. A7A, Ry = Ryy+ Rio,
Ry = Ry + Ry o3 58] 2718 W53tk
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R12 < E C ﬂ%ﬂ% (5)
| K02 Pyg + of
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KPP
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n | Kool By + 2 Kioll Kol / Prr Uz]}

7 7

A7N, Clz)=05 - log(l + )= ERHR A
Zo) F-&HI(SNR: Signal-to-Noise Ratio) xoll tigt 7}
AL JE Ade &S yehdth E()E #lo|]
hetrle] Aol th3t % (expectation) S WtEbHTh 1
d 59 28 62 #9] AE EUE @& Aot

=10, u‘=l.0. 02=1.D. P|=2AO,92=2.D, E[K‘D]=D.S3(E[KM]=D.53
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ideal
--s=:t+ Cooperation {E[K, 1=0.95)
Caaperation {E[K,,]=0.71)
=== Cooperation (E[K,,}=0.63} _J
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7H-AIRE o)) o & Aldol sereit) 'deal
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1% 8& r=0189 ) SNRe| mE FY AEE
g AMulx FE FES stk 244
”Cooperation” Z410] “No cooperation” FA KR} T
7t EA BoJAL “Ideal'# BYEA BE B 5 A

. %2 SNRel| ek o] F49] 7]&7|7} tholHAE|

#il& el 7] W& cooperationo] F 7ol el

g2 71 N2ds d5E goMAEE Agdta
2 5 ok AHEARE AP FQo] "ol A2 u)
(B{Ki}= 045 )% TholMAE] o]5o] A

6,=1.0.6,=1.0,0,=1.0,P =20,P,=2 0,E[K =0 63 E[K, =0 63 E[K ]=063
T T T T T

=R2<n
a-

PrAR1

107

6,7106,=1.0,0,=1.0EK [-0.63E[K_ |-063
T T T T T

— - No cooperation

—— Cooperation {EK, 2]=().45)

~ . -~ Cooperation (E[K_}=0.63}
RS - ideal

Pr(R1 = R2 <1}

1 L L L L L L L L
-4 -2 0 2 4 3 8 10 12 14 16

33 8 SNROll ChE Au|x FEt SE(Rio|
IO R,

V. Cooperative ZEEE I As

£ AoMe 7123 cooperative ZZEF] i3]
A7gict. Ao HE 3 o]FFAIEAAN F
9 AMgAHEE Hu)'d)7} cooperations 93 122 I}
EUr} =1, shte] 7)A53 BAE doha 7P

m Amplify-and-Forward

FILY
{a) AF(Amplify-and-Forward) 7%

Detect-and-Forward
detected bits

bLL en
e Wg

<3,

il

(b) DF(Detect-and-Forward) 7|

Coded Cooperation
re-encoded panty

Ll

o

A

AT

{c) CCl(Coded Cooperation) 7]
& 9. Cooperative Z2&EE

I3 9% Al 7FA "dlE4Q cooperation TREFE
vepdtie]. 18 9.(a) AF(Ampify-and Forward) 7|
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2 cooperative ZEZEE F NdHez 713
Bajoleh. o) WANAE 7 ST AL
s9 EUe] $A45E 48T o] AEE

WHUrXL

o i @ M)y o2
SR B o

% AuERE, e 7 A8 ]
H5Y Jus AYAT WENES HF B

(decision)3tt}. HEUQ Fgo] FHHZE AT
7IATE AAE F e =6 »ﬂ°l“" 2B 5 $4
& 4 o] HEHEY & o e wEe YT
T Atk o] WA EAHL opdEI #S HELS}
I FE3a ARG Aol eFH R a8 HAE
Yo] opt=H ok 2 AF 7IHE W] &
&3t 43817 419 cooperative F41 A|2EE o]
sished B2 =40 @ch

29 9.(b)= DF(Detect-and-Forward) 7|Ho2
AR relay 71 M FAME WAolgta &
Atk o] WAeME AHEA7E HEVS] YRuE
wEsy F3E HRBES HHFIT DF 7}‘?54
o= FIEH [5]o1A 2& 4 sled, DF7IHe] 3
8% CDMA Al=HS AAELL ojgdes & E43)
Stk 2 ool tisl ] ARtk F AR A
o] {8 4 F=(spreading code), ¢; (t) 2} ¢ (¢)

7R F ARgAte] AEBlEE M =128 4

E}”“E} A7, ie AHEA JEIAE, ne AR s
g yehdoh b AHgA i) MIES SEY} A
7d(hard-decision) ©.2 F43 S HERIH. aye Al
9 AEE Yehl o8 T3 A2 (signaling)
713t B¢ A i (power allocation)S F3gch
Zt Al1dg 71k A Jje HIE 2 2T AR
A 10l o8l AgHE ANEE X ()2, AH8A 29
o3 dEHE UEE X, ()2 HASL ol 4
I o] ettt

ﬂl-h &)

X t=layte ), abPa @),

. (11)
alo HabdFo (t)]

XO=lato,) et

i abPe (tHa%lgcg(t)]

74

Bo] Aga o 74 HEdE 8

9 As B3 A ARG F A BE FhelA 7
A ANe] MES AT & & 9 1 F
Zr ARl BEWY T dA HEES IEstn A

WA BES} 49 3t
3 Z¥(linear combination)
s g}-)\]- =7}
Fa|Htt. 72 HIE a3t Ao WE & gl
Ay Aidolu ARERIE Ade] Aol uiek A
99 e 42h0s 99T 4 Uk $44

WA HE 77k XWQ! %
EYel £ WA WES

_1_4

g g, o o3 T Hadde dAsA §F
gt tigyos Tehd, ARSARE Ade ol F
< me o 2 A¥E cooperationd 3] €5t

a8x 2g Aede AEg Folv WAl DF
7IHS 28-S HW AR 49 JEVY HET}

NAFLE AFHo HF Wi FYL | i o
$& 714 4 4o B ohfe, 74T H21e 7
5}7] ¥ (maximum-likelihood detection)S A 7%
AHEAZY AEY] &F &EE gotol gk HEYH
9% F Hvlerror propagation) FAE 343}V
3] o] Ee| =(hybrid) DF 71%e] A=A o]
3 Ado] & £A SNRS YEM®H cooperationS
FYstal, @& SNRE YERHY cooperations FA|
s ot

a8 9(c)= CC(Coded Cooperation) 7I']& v}et
W6l [7]. ©] B2 cooperation® Ad ZH7|&S

Ajtete ARE3). 7 AMHEARE ZE 9 E(codeword)
9 MZ g FEE F Y 58HU o3 FER
A%, &, 2 AHAE SE Y9 H(incremental
redundancy)E HEV A AFFSEZN cooperation
S AESA olFo] EVVeE A AFHoE A
H =& noncooperation® 2 FH¥gE CC 7YY &
e Few Hu glo] I= YARIFESZ cooperation
=t Ao g Agdne H Utk o] Wg 7
3] Astd thg 2ok A4 AR A A2 HolH
& EE W9z B8 CRC(Cyclic Redundancy
Check) Bt 7 HeolHe A=YErt He
£ 23351 T Y AI-ER Yol F A
IHEE 747 M Mol HER o] Folnh A
AHMEE §(partitioning)st7] A3 A 74A 9
ol ALEE & Slou, Ae] HYE Y3 v 2

& s Lo

Fc=E
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2 54 JEIAMY Cooperative FA171%

2 HE AT M+ Ny7Re] HIER o]Fein
=7 gl ek o] ZEYES <)o
2 ¥ (puncturing)dte] N 7He] HIEZ o]F
=9 =(weaker codeword)E At N2
Hol & gZ IS g AT b
= F A AR AIREM T M)E
2l¥1, 7 AZYUEE ZyQolzta Aogth A
zH9d ¢ Z AR MY HER 2Ed
=4 .3 F, REYY I=9EE
ot £33 43U AHCRC A2 AHE), F
‘ZH el A FEYL] Mo HEZ B89 =

Y=g FAHsn ALt 284 ¥E A, A
el

FAEY=ES A4T)

i

2k

L
ool
a,
op
X
=~

M e lo

o

Frame 1 Frame 2
NjUser1bits N, User 2 bits
T T
B :“\'~:‘;'

Py - Base Station

‘N;Us’er’ 2:bits’ : N; User. 1 bits

Frame 1 Frame 2

(@ CC 7lglel =ogd 7=

Frame 1: Encode bits with CRC and RCPC code.
Puncture and transmit N1 code bits.

Own Coded, punctured to N, bits
Bits ToTx
Puncture (N, ) bits } "6——>

;T—)'

Partner
Received V:terbi

Frame 2: Receive and decode partner. If CRC
checks, transmit partner’'s N2 puncture bits,
Otherwise, transmit own N2 puncture bits.

(b) RCPCE AtEste

CC 7|He| &=t

13 10. CC(Coded Cooperation) 72| of

a9 10 Yved AANE A A8 A2
EF N=N+ NN HEE 7 ZH9) &< A
ghnon-cooperationd Wt W AHH HAFEo
d3h. NV/NE cooperation #EE Heogt) CC 7
HE 98] E52E, HEIAE T g Ad 29
o] AMgE F oy, ¥ 10.b)dl Yehd RCPC
(Rate-Compatible Punctured Convolutional) ZE=7}
ARET 7R E T 2 ARSAES A9 A WA
zydo] EntEA BIHAEA ohdA e FAglol
7 HA ZgdodMe SHHoR PEdith uwEA
Yl 7FA cooperation W4lo| 7Fe3dlth (1) ¥ AREA
E5F cooperationd}e A%, (2) € EF cooperationS
34 %= A% (3 )/\}%—X} 1€ cooperationS- %}3’_ A}
2 27} Al = e (4) Q)F W] A Sl
ZAF}.

23 117 1Y 128 9A 2§ cooperation ZE
EZ9 AHeS Jeldith DF 7oz slo)lHg= 8t
4o] *}%EJ_‘:}J— 7ggtt. WxE $3 BPSK(Binary
Phase Shift Keying)& AM&-3tSith. AF 7¥¢]u} DF
e ge] CC 7HlAME Ad :29e] AHgEch
FHE HLE {3 EE ZZEF(“No cooperation”
F3hel dis) AA Z=go] 1749 ZY A|2wo] A}
803 AT w9 7 ZT2ES) ARG B
o $41318L “No cooperation"s SU3sjcli 7]—7§
sttt dtolE@= DFS} AF 7|R¥lelMe] 2 Abgxe
Z71d Z=go] 1/2%] Z=Y=E A$stn FEY
€ o] Z=EHEE JHESY HA Z=8o] 1/42 H
5 gtk CC 7THAME 25 %9 cooperation
o AMg-HET) Z AlAE AE Z YoM Z=S
1/3i A3d Z=QEE AL —‘,:— H’]Eﬂ ZF
AR AR nﬂ]‘ﬂ"ﬂ’ﬂ Hzd H] A e
A Zk AMAIA A8 AA HEE ZE=80] 1/4
Q) ==y} %E}.

39 118 F ARA] A3 Alde] B SNR
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