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oM AMY FHuFdolHuES A% thg Eutd(mobile) AF§-AFe] F2]2~F (cluster) 7|

3 g% tho]lH Al El(cooperative diversity) 71 Al¢tsit). Aotd 7|HE slel @A <F
Hu(single antenna) ¥ 712 =3 tho] @ otey el A&7t e AEHI AR
A4 (TDMA: Time Division Multiple Access) AlZ=®lo| 4] do]& %] <3 &(delay-tolerant)oll e}
SY~HE TS Al thol|HA gl xFa=(square diversity order)®] 3% X 2 E S (cooperative pro-
tocol) S Eal EL FhrlolulAlE] o] E(spatial diversity gain)S A&t ®3F M)A (asymmetric)
T Ad g A F 8 (fairness) & Bg gkt

=
ol fo 32 it ofy
v

s

O:

L A
cluster 1 1 \, -
Nt T Base Stati
=7 — r = ~- SN~ ase dStation
HZ s ATEHL de BE velWAH JH T~ (Destination)
o wd QY AHEAE 2F 7P el A4 (virtual 7\ T
, .
antenna array)S &3 it TOlHAIE] o5& dETH \\@ AN > Channel Estimator
\ v
[1]7[3] O]E %‘ ?_]_'Eﬂ]%% 0]%‘—3}'"5‘ MIMO (Multlple \\\ o, \\ //// Scheduler
Input Multiple Output) 713} &g =Z7] A3E zte N \\\ ///// (User selection)
Zulelo] Fdol folstel AAd ¥ FA 1EA clusterM\@\,/
B2 FES B k. o3 FE telWAE TIHE p—
53 A4 Hold(slow fading) Zutd W A 2740
A & FolH (deep fading)el o1& A28l A% datE 29 L H% 29d A8 AuEa Aad
8 5 X 5 O o =
AHAA SEFHERE BEES AR ZF AIZE &% B¢ 98 Ad o] 5(channel gain)& %t
= 4% gddel ¥ O]%](quasrstatlc Rayleigh fading)<
II. Al2=¥ =4 PR AR JRE U= {upug uy} 2t Z o A
d o]5 ZA4:(channel gain coefficient) hf &= kWA A7k
291 NV el del bEi kel ARgAbeh S sma ) oAl ALgAH(wE D)) B NATAA ]
o] wvra&s 2] o] 9= = A8} wlo] — _ :
= &3 71 A =e] e v AR&AE WholF(half-duplex) gz Ade veum, At oA AeAs u
AT HE 4T A2gSs Belth BE A
ARE A (upyu, EU = G) e AR Ad o5
o] wRo oRUE AR (Felr|ER) o] PO st ete] | (inter-user channel gain coefficient)& e Rf, hY. =
A& ol 3 A5+ (RO1-2007-000-11844-0).
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Hito] 0ol #Ake]l A2 oy, Y 9% WA H4& U
$-Alet & W< (circularly symmetric complex Gaussian

7H gkt

random variable) =

M. 28 2¥ 7|8 §F5 do|HAEH 7|4

1. o]d A4 &7 71

=24 ~7% 9 (round-robin scheduling)oll A 2~
Azdes 4 &2 Ad AuE estA ga 3
<= (cyclic order)ell wel ZF A7 &35S A&l A &
Fektt ol e BAS T de=ERl 2AEFYS Y
2 Ad B4 AYgeFe FAAHE BAFE

7137 ~AEH
Z AFEAF thol M Al E] o] 5 (multi-user diversity gain)<
A7) A ANA=ZAAY FFPYA Ad GErr b E
o

g A 2 AR 2 RS FFB o2 FI UF

(opportunistic scheduling)< t}

AREA B A Hol Al &" & (system throughput)
S AETH4L AR A Ad BAdA A Ad
BEZE F& AREALE od Ao HHFor A T
Fo] EFA ol LAg5][6].

WM (repetition) 71¥F @F TholWAIE ZIPddA
A7 &5 Frrez ~AEYY TS Yoz A}
SApo A Ak 2 AF 39 AlgAE g9 v
AZE 55 oA o] FAIZE & (sub-time slot) S

=0

2. A¢d &Y &F 719

71A 5ol 2AZE ] (scheduler)E ™ A7 &30l 7+
AbEAEe] A A Ad s aEste] dEE ARRAE A
gistch, 54 Ade W< (broadcast) 49l IE}E} ad
< g9 e AEATE VA FoR deolEE AFsd
e ASAER 22 HoHE FAEA "t O]“ﬂ =5
= o £39 o] HAHCRC: Cyclic Redundancy

A AL E
Check)& %3l 4218 Holgd 2771 §le A% A4l
59 FH(queue)oll AA3TE o|F J|AFOoZRE T

dolele] e el
s Fol A% mus
of el A A7,

$(ACK: ACKnowledge)o] §l&
sta, ge1-gdol v B¢ A4l

ARbE ZIHel A z=AF el 3] kHA AT E1E
49w AR E Bt 2,
k k|?
u, =arg ma5<|hl. | o))
ul = BT W EAA A EF)A Al dlelE ¢t
of AgE ThE ALGAES HolHE wAHoR At
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T T T T
I uptx 1 uztx I wmtx 1 ustx
a up tx Uy tX
@ ! i for u; : for u; 2 i for u, i for u,
T
|
(b) U tX | Uy tx for us u; tx
|

k—— (k1ythtime slot ——sf——  kth time slot  ——]

2. WHE 7Ik 5 tholMAIE ZIH % Aot Fel2E 7Nt
s ThOlMIATE] 7108 o] A9l 3 Wy Al (a) W 79 P F
HAE] 719, (b) F2124E 7|9 @5 tho|HAIE] 7. u, 9
uy o FE2H 74 7HA (N:?), M=2, uffl:uz, u’;:ug).
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TR A& v 39 (repetition coding)¥ =¥ % o] H
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22 2 98 0F 22 b9l Ay men
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Hm Ha

Q)
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(independent and identically distributed circularly sym-

FeH3l. o %)
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metric complex Gaussian codebook)& Al-&

=
i=]
=

o,

9] A& X (mutual information) 7+ Tt}

o
(outage probability) 7| (upper bound)& Z&=

P[]<R]£Pr{%log[l+}\% kNlo;.max|hik|2)<R} 2

el
R & Fu
£ #5 2k (noise variance)S WEFATE A (2)ol A ot
o A5 AHEE NA thE AHERF Tho] WA H (multi-user
diversity) ¢]5S 9= N/ oz FAHo Q. ol &
SEE AT Al thelMAE A E 7

=
S ootk elee g e ol vl A €]

B e A% YL BolAW, BE SR B

¥ & (spectral efficiency), P& %41 A9, N,

A& 27
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A8 &5
! 1bits/sec/
7] 3]
=

Aotd 71He] A5 (performance) WiE
G55 AT HHE AREAE A
Hzol F3t4 &85 7H4ste, F
2 (opportunistic) 2=AEH I} FAHAAAE BT

= 24 (round-robin) A =¥ ¥ v u st}
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| === Round-robin scheduling

Average outage probability

-=-¥/--= Opportunistic scheduling i
107 | —O— Proposed cluster based coop. (M=2) [ AN E
—0O— Proposed Cluster based coop. (M=1) :

10-7 I I ] I ;
0 2 4 6 8 10 12
SNR [dB]
a7 3. A a2 (signal to noise ratio)d] WE Hit EF

a9 32 339 mukedl ALt e W, Asug
wHe e JF EsTES B e 2AF
gol 7M=& BE5FEES HolH, 73 F3 2AEH
& A% 39 4 A8A delwAE o5 Ea e
RN 2AEFYRT 3 E5SES etk Ackd 7]
e M=1,2 9 Af BEF 71594 7Sy By
2 Aeg Holn, M=1 4% 7 w2 EedE
& Z2rer) o)k dolE Ads gl Aol fiL, M=1
A BF A 7ol w2 AzdizsH dHAA A
4 99 tlolHAE o5& 2 Aoz AgHr) oA
9k 6dBolste] g HoA = WS =2 (repetition loss)Z
sl we A% B wATh M=1nth B A9 A
e zte M=29 B 73FdH 2AE" Bu
2dB 4= Fdd Ao Hela, v Asdigen] 99
oAM= M=12 B¢Rt 22 45 B

35 . . .

----- 4= Round-robin scheduling V
30 ---v--- Opportunistic scheduling d 1
—O— Cluster based coop. (M=1)
25 [ e
20

Fraction of time (%)
Y
X

—
(=]

User index

2% 4 8dA Ad ACA A wiEe] TAA HlaL
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O 4= HdA Ad A 7 AR AREst
= Ao HEA A e digk 3 vlast 20
W] ALEAE ZEAFSEA A, [1, 100] F-2bel A F &2 (uni
form distribution)& %t ¢4 HA F& Zb A&
A g 2AS 7‘%@’3}91 LS AN
H 7|9k FF ool A
L2137 A do Ao A%

w2 2AEY
5%9] AFS ARRSith & s ERl 2
FHE LEsHA ge &F
i A SAoA ths AFEAEY T4
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