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Abstract In this paper, the authors study the partner selection problem in decode-and-forward
cooperative diversity systems. First, the authors present the mathematical model of the partner
selection problem, which can minimize the total power consumption of the source and the partner
subject to the average bit error rate (BER) constraints at the partner and the destination. There-
fore, the model not only can exploit the inherent spatial diversity in multiuser wireless systems
and remarkably enhance the transmission performance, but also can improve the capacity of wire-
less networks and conserve the power consumption in mobile nodes. In order to provide insight
into the manner in which the performance depends on the partner, the authors then derive the
closed-form average BER expressions at the partner and the destination for M-ary quadrature am-
plitude modulation (M-QAM) over Rayleigh fading channels. According to the mathematical
model and these expressions, the authors propose a distributed partner selection algorithm,
which can select the optimal partner to forward messages at the expense of little overhead in dis-
tributed wireless networks. In addition, the proposed distributed algorithm can dynamically ad-

just the selected partner in response to the changes of channel states. Accordingly. the algorithm
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can be adaptive to channel states. Furthermore, the authors present simulations to confirm the

proposed algorithm.
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CTS FHAFS AT IDL B 15 5 IDIE S B
T RZEM GRS 23. end.
RTC U4 4 1D, 5 5 ID R 2 AR K (1)) Hix 3. ARG
CTC P55 5 ID, H A3 5 ID AR s ID R Y ASR Ak ff receive_data_messages()
WA EZ M

HH E R R A SCH T — A U
PRAHET S BER el = 38 43 4 L 43 0] 97 B A T
TR RS R TR KRR 2 5 UMERITE H Y
T AR B, A LAY D AR o i an Rk 1Rk 2
FIFH: 3 R,

Bk L P R RS

send_data_messages()

1. send a RTS message over the data channel;

2. receive the CTS message and the RTC message;

3. send a CTC message;

4. set the transmit power according to the RTC

message;

5. send L data messages.

Bk 2.0 IR S P ME R

variable sum_power; //The initial value is + oo,

constant T';

cooperate()

1. receive the RTS message and estimate the

channel state 7., ;

2. receive the CTS message and estimate the

channel state 7,..;
3. set 7., according to the CTS message;

compute the optimal power allocation scheme

(I'y,I",) based on (22);

5. n<1;

6. random_access_channel:

7. i I +T, =sum_power

8. t<-nXT;

9. else if I +I',<sum_power

10. t<—nXrand() X T;

11. else

12. t<—nX(1+rand()) X T;

13. end

14. send a RTC message over the random access

1. receive the RTC message and estimate the
channel state 7,43

2. send a CTC message over the data channel;

3. receive and combine the two branch signals;

4. output L data messages.

AR AR sum_ power fUFR YT SRR 15 809 K
SrO R Z AL FER R — A CTCIH RS sk
T ROL RV IX AR L T S — > 8 IR AR
FARBAK AT SRR . R rand Oy —A>FEHLEL
PR S RERS AL B 5] 23 A AE (0, 1) X JH] P9 HU(E. Tl
1o A AR [ B A B AL AL » B 8 D /0 b A 28 £k 1 5 A 5
HAA ST RTC I B g R i s R B, 7o R I
JEME B9 5 2 I8 B £ AR

R F L AT BT i A3 A 2R T AR
N A T e A« KR T A A R A i i
P FEAK PR M A, — B KPR N —A
foe e Pk PR AR S © P BEAL I I . A ET— OB
A% o R I e P B AR PR T R B L FE @ PR i £k
P AT T RN D AT R A B AL e R b R
WRUE KR L ARG T - 3 28 9 SR S i o 12
FERYORRE T U A AR TR — UK s e
v BT 8 1 A PRCPE Y R T BE AN S B LAY TR A
M 1 22 UCPRAT PR P 1 0 30 56 oo R A B A% o A
T JORIAK AR 5 I T A6 18 2 53 22 R8s 3 s /b
LB R DL AP Bl P a2k R

BT S AT BT 4 H 1 58k 4 B R 40 A 1Y
AR I AT, 0 7 R LA B R PR
MERRE D RTSH R e A a4
MU B A 328 AKCBE 1Y 0D 7 RO A RTS 1K
SN I AT AAAR A 8] £ TR A AR
XA RTSTHE 5 HE9W S g —4 CTS HA
o R T A RS R 8] A R S AR B
Voas M= ARBAK PR £ p T L E R OX A
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CTSHE IFhit A 2 FH #9818 59 £ B8R 2
Y e FIF RTS 2R CTS 3 & A 8 — Ak 4k
PET AT p FRREAE ST AR (F R SMF B Y Y
FY poa s Horp 7, RORTEW T AT 8 p Z WA
fREIR 2. AR X 85 ER S E B WA p AL
KCOFR MM IRITE T RIG- TR p
AT B e R Rk % RTCE B, A& ATy
S ID MR AL R B T5 % (0 Ty A B A 1
e KA 7 G A — A BE AL I A8 B DL T
/N RS AME R R p ML T 4T, 51 b —
U A i o 7 o T Y A I T R R A A
i sum_power H) Z [ R/NKFR RBE A CH
Sk AL A B RE AN [R] F) B AL S o 8] B L 7
SN A FE R MR E IR AT R TR BB I ST A ik
RTC i & RIEANLE  vh 2t e BT ME . 2R — A%
PeAk P B A UK E] CTC I R4t hE &
S Az i g g R EE PR R ik — A RTC B IRy
BT M A2 W )5S — A RTC {1 8B 5k 57 %0 1 2%
—A> CTC B AL & PAE Y A5 1D AT 75 20 %
S5 Dy R R AT T — 0 2 9 KPR Y R — B i E
CTCH B - ic & F A YR A& i 72 BT o 2219
SRR AN I 0 RS e 4K P Y R B CTC
T S A5 58 33X ORI 1% i ok R 1 BRI R v
RO 5% KRR I B A8 RTS-CTS-RTC-CTC
T 817 91 A i G A 52 18 o LA B0 1 2T iRl 2
AR A AIPRC PR A 3 0 B 3K Y AL At
S8 — UK P 5 R B 1 S A
AT PP A ARPE Y R R R A AR N
AR TFE. QSR An =X (23) B s 0 48 v 200 i )
R s o B S A RINCAR BT AT T 2 I B R
AR DATAT LR 7 A DR 1 4% ) B ST A AR 2%
DY IO BT IR, O T B kX R B S A AR
SRR H 4 23 A 2Rk e 0 HURL A T JE 2 B £ 1l
9 H R A 0 B AL 42 AR T8 B BE AL R . T o A R
PG ) 8% RTS A CTS {4 B, A e K
PR RBR S A S A T RS PR R A S
Z: 5 UM s 20 e L D R AR B U7 R i 5 2T
YUY A i 2o R BT R Y D) AN LA BRI A AU
SIS 2 55 AR S S D) R I IR P S 5
P M G 52 1 BE L3 A {5 38 RE A5 MUK 28 7 2 5/
DA AE 0 W e K PF 1Y 3P BEBL L PR 2 — SR A
MBS BARMN TR — R g R s . =
55 UM FE S AR PE Y 5 AT REAN 2 I 45 v B DL 1 Pk 1
A ER 3 T AT KRR S R A

ORI 5 A1 B A8 A I e 0k % SO0 B AR AT A

A A CS R Ll L A P B 1 R B AR A A R
b /IS T PR

FE BT — A R HE RS B A B E N
RET. AR 3 s i 3l 1y S Z I A5 AR A
Bt 25 1 e 22 TR R A3 11 A T B A A A [
FE AR A YT A5 3 5 T T AN TR o b A AR R E
R B H BRI AR SN AR, O T FE T R L R R
8 1 IR B S5 /INME D) 380 FE A ST B2 10 I S I A A
B LS EJT @ RTS 1 CTS W8 K 8 5
FHARAAE BT W RN R R, — B
2 AR A T A A R AR AR R DR B N R i
THFE . IZ B L REAZ 2 RTC M CTC I &, = 3
H LA . AN L AT BT R S Y Bk O R R
SR L LIS AR TER A 1 AR b, 2 A5 T R A PRk AR
FRBSE S T DAY/ 2 500 Lo DT i 38 B30 3% g e S50
T b 2 5 A U PR PR Y A5 D — T T YA RS
AL LB GG B 3R AT LUK R S8 L AT RE A5 7
B 8 A% i 2o 72 v A o o 22 1) B T

ST T 2 AR T A AP A R R
— B3 R AR R B S A SR AR R U
AL 3253 A1 20 AT B8 i W S0 B (RO 2 R
% A A b /N A T R T L N B OO B X A
A7 31 1 Bl 2 1 T 2k I 45 Ok Ul R 0l B G L Y )
250 A AR 2 B PR Y AL R SRR B T AE
ToLk W 2% rh S LR 2

5 f E

AR MATLAB XSS 4 15 B4 s i Ak 5
SRR EAT TR B R i T AR

AT RN ES S WE 1 R, 1S MmE
F 9 L Z B A BE 2 O 2 AN BE B, G Hh YT A
H 5 55 AR AR 20 51 o (— 1,00 F1 (1, 0). 5 2 1 £k
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JE B R AR I B N O BT R B GE (E 2
B R ik g KA S H [ 2] =100, B 172 5 FE
FeH n=3. P8 77 Xl 16-QAM, B4~ B4l 14 B Bt
5 TS A BN 1000, 32U R G0 7 BE 25 2. 1 - 3
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This paper proposes a distributed and adaptive partner
selection algorithm which can minimize the total power con-
sumption of the source and the partner subject to the average
bit error rate (BER) constraints at the partner and the desti-
nation. Furthermore, the proposed algorithm can efficiently
use the limited wireless channel bandwidth while at the same
time can be adaptable to the changes of the channel states.
Accordingly, the algorithm conforms to the decentralized and
dynamic nature of wireless networks.
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