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Abstract: Cooperative transmission can effectively overcome performance degradation caused by channel fading and
thus improve diversity effect. In order to improve the spectral efficiency of all-time cooperative, relay selection
strategy with selective decode-and-forward protocol based on threshold decision was mainly investigated. The
performance was also analysed and the approximate expression of the outage probability and the spectrum efficiency
with high signal-to-noise(SNR) were derived. Simulation results show that under low-SNR and few relays circulations,
the outage probability under different thresholds are very close. If the collaboration threshold increases by 0.09, the
spectral efficiency improves by 0.12. Under high-SNR and many relays circulations, the spectral efficiency under
different thresholds are similar. When the system outage probability is 107 the collaboration threshold decreases by
0.9 and 1.1 dB SNR gain can be obtained.

Key words: selective decode-and-forward, relay selection, threshold decision, outage probability, spectrum efficiency

Y #5 B 85 :2015-03-20; f& B H #5 . 2015-11-16

ESTE W04 A AR 2 G BT H (No.LZ14F010003) 5 & 52 1 48 Bk 2 2k G B8 By 9T H (No.61471152) 5 7R Fg K 2 B 8 1 1 15 5¢ 1 A 5
B 28 TP ST 5% A 4 B B 5T H (No.2014D02)

Foundation Items: The Zhejiang Provincial Natural Science Foundation of China (No. LZ14F010003), The National Natural Science
Foundation of China (No. 61471152), The Open Research Fund of National Mobile Communications Research Laboratory, Southeast University
(No. 2014D02)

20160031



.19 .

BERFE 2016 £5 1 8

1 5

DM {50 i P 4k 15 S S UME TR AR 20 SR 0 45 .
PRI Ak 2 | P A K fE ) R N A B 2
T o 53 10 25 0 AR R S i R Sk e R R T AE
HANRE B ACA o TR PR PR A C BN DA L R G
Bz 0, B AR RERNHRARE, 5%
SCHR[2]42 1 Db 6] o 4 6 28 A 0 3700 b o, 5 20 28 0 W
MR T & REE N FIAACR . e & T 05 &
(decode-and-forward, DF) ) Z v 4k % Bk B 15 3% 7 |, v 4
PERETT RN TR T A A bk T R A %O
ST [ IR 35 A vl 4k 57 38088 A R A R 1R 5K,
5% SCHR[4148 7 — Ak B %% 5 1 (o) 55 R 26 T 10 B
8 H AR R R B 7 AR BB O 8 B Y [ R B IR
RGEDRIG . o0 KRB ES A 42 5t [F
ek, BE AR A b T B, (2 SEURE SORBER, o T
gRAN e dk RN R, AT R AL 2 hogk
(opportunistic relaying, OR ) #& /& 4l % 2 % | H i & 1% £ &
T gk R 5 B AT AR 5 <2 dk " o e 48 A0 00 40 4 1
g FRRAR 7RG E RN, 57 SO 817 DRAE A A 3¢
MHTEE T, ST MIMO R 48 i A eh 4k (9 5 0 3 56 4
LR A AR R ORI RE R ACR A T AR R
Ak 150 4 B 5 28 T /MG rh Ak B D DL R Ak 6L )
X T 60 UBE B R & 4k R 42, 2 % SCHR[10] A RE AL
FERFSE 1B A 17 T8 A 4k 1 2 2 2 L A A Rl il B T
S A K R AR R B0 D R LL BB B8 B O N T Bk A T Y
I3 4t o 25 SCRROL R 2% 301209 50 20 B 1 2 3
JC/N IR EE T AEAE /N X T AL ) DF HL 2 v 4k 28 4 5 g
B PERE . kB RS 5 & (selective decode-and-forward
SDF) PS94 3L, 52 M)k T DF 4k i 4% 0 41 2 5
[F B BB, 2% 3CHR[14100 8 7 26 T SDF B SUER AN ]
Gk PE PR I VLR, OF 20 Y 1R 17 W LIS 0 v 9 E 36 9 3
PRK AR EE A,

SR, LA 1 B 58 3B T A o Bt 04K 5 v 40K A 1
A% TR h Ak B B B i K% SRS RO . YR
TAARGEPIUIET R, HUMEER TSR ELY 12,
Ray K J 55 AP Hy 150 4837 5T 9 o i oy £ " SEUAH . A
2 e R B BRI I A DM AR SC T AR M A AR
T — 7 SDF BRSCT i T 17T PR bR SR 10 v 4K S 5 5 , JF:
e T TR 5 (5 MR LR R 40 v I8 408 256 R A3 280 36 1 3

il

Bk, MO 05 S BT BT %R W T AR AN R
b8 53 T 58 T R 1T B, AT 8 75 R S B AR

2 RpER

R W T 9T 1 28 0 2 b 2k 9 BB 1 S R 0 R AL A
W1 FR G — AR 5 S — A HI T 5 D AN A
Gk 5 R (=12, N) o BB G R A — R m KL I
FER TR A G, 97 B s AL A eh 4k fE
58 BURE U S 0 2 R A B . S Ah BB £ T B g
20 1 2 B S R VR R B G A T — R b DR AR
A5 ELTE 25 YA i oA LBy, R T T o 4 MK
WG PR S TEIR G B (channel state information, CSI)
At B 7 % S b 32 300 ST (5 23 A e g e g A

(additive white gaussian noise, AWGN) &1,

B % b 2 5 B A R 5

MR R Bk, RS — BB U RS 5 a, I
AP ERBE RS, BR A DRIP4 S R(i=
1,2, N)WEN {555

Y=V Pshsd Xty (1)
¥o=V Ph, x4n, (2)

Forpr PR ALS IR GE A hy R by 425 S-D
il SR, # B 10 17 18 R A0, HIRMIE R 077 2250 3 h83
82 1 52 12 W B L 2 A, LA R T 1) 20 A5 T g A, 6
7R S-D FS-R, HE B 0 0k 1 T M B IR R 0
Ji 2R Ny 095 5 i AL A

TS I B BEIE AR A R S B A R Ak MR T
AR AR S O, B AU RS A b B LB 5
JF i R A P b R Rk R gk R, i T R
KU AR B, B S fE 5

yn,d: \/K h!).deh'I'nn,d ( 3 )

Holr Py R AR AT S R MR RN x B R
gk R, X v, IG5, by 22 Ri-D BERE A9 5 H

2016003-2



m WRSFE

.20 .

R IR 05 % A0 2 5 B BEHL A, n,y Fm
Ry-D 5 B 00 J 0 110 e S e 7 R NI O 254 N 9
SR AL A

BE, BT ARMEKREAEIF (
combining, MRC )} ¥ i} B 2 9 (5 5 & 9, 15 51 .

Y=Y at @) (4)

Hob oy Flay, WA TR, TR R R (0 B 0 % iy
RBEFHILA A7, YREhd S SUMERE RN R
DF P R A5 5 MRt 8 a=\/ P, ha/No,a=V/ Py, oI,

5 A o gk 341G 1 O A 5 AR O
MEGEREAMT A, M, B 0=2,0=0,

3 ETIIBRRKH SDF H 4x ik 15 3K BE

16 DF Bl 35 i 4k R0 RN IR, o] RS AR 1R M5 5
R H A WTTREAR R G RE . 101 SDF Bh il T 3k
B DF vk il 8 15 15 58 o) 501, 2 A o 4k 10 o PR A 0 A
BafEs . A0 YA ERER, 2P RELT &
AT — A 4 308 A B 10 0 fE 7, R PR o T A K,

gk PR A R AR R S AR MR (5 AR
Sr AN £ W TR B 4 R R AT AR 0 T R AR BME A
B AR B R S-D B B R 1O B SR AR AR KR B | mAE AR
BAP A SRR (BB PME RGN 12, B IET
RERE, A& SD HEGHEERIERT THRETESS
PME . BOR T R o S ROR R AR SRR P Ak B
fERE A& B,, BT SR B, S51R—H 7 5 Wt
R 85 B ML, P % LM S M TR o HLE, P 2R
ERBTEPIDME,

BT A R Ak SRR TR 5 R PR Py (i=1,2,
o N E B RE R R VR 5 A K 2 AR B LR . SNR=
PNy, b 72 55 — B BRI T 5 5 R A B IR B AR S
T S-R, HE M 0 BF I 15 W LE oy, AN T 0SB ETTRR e
i, R AR A TR R

O={R: yoZ 1) (5)

Hofr y =PIh IN=SNRI, 2, F 7R Pk R, B IR AT A
G5 B (E M, S EC Ay, =1/(SNR-83) 45 55
i y,=2"-1,

R k2 TE A PR B Ak O, R
AR TR PG T AR B A A 2 T SR

P"={0=2) (6)

maximal ratio

2016003-3

A i iR PN W
Iya=1/2+1b(1+2y.) (7)
Hodr v =SNRIh P, Fm BB s IR S (551
kit (5 W e, B 80 Ry =1/(SNR - 83) 15 B0 i
HIEEES O 2, WS BB, IE6 gk
Rie O, n) B s XN 751, 6 AT e 1E B A 54 fr v
AT 5 PR R-D A B 10 IR A 5 IR B R R — AR b i
gk, Bl £oRh .
R, =argmax {7, (8)
H y,=PelhINo, Fos HI SO k5 R A7 5
(1 5 15 68 L, IR 2 B Ky, = 1P N O 36 B0 i
X 8) Iy K NEES P Rk PE K, 4 P=
BPo, Hrf Py R RGE Kk S E B oA AR B R 4L
X BT A AR A BORR R D 2R AT A B R AR R H A, (i
5 A i IV %5 A 3 8 2 WP o 2 S R £ R B
(R {7 18 i 22 () AR R RE AN RGP R R BGE R
MR I R FIR & MR GRS T ATk g 5 25 % JE R
I {5 TEL 38 45 W 2 PP AR R AR T3 Py YT PR AR R 0, 4
B KA DR B T B T R L R A B, LA 4k i
BT AT SE B A R SR AT, AR e R T £ 4 £
B X AR S AT IR AL, AR O R A e AL T (RS
B AR A Hp Ak ) DR )£ T 8 45 P, SOKE S B R G T B
K, ELAH B A 4 o 343 B R G B 2 B L
B, ATRERLTRMRRERE, AUREE
HEIRSBIRNT B P=Py I, AR 4 R 06 {5 36 44 25 1, 1
Fr gk e B A
R, =argmax{h,,} (9)

e R AT R, MERE ) R B, =lh, P, 1 AR5
— Bt B T AL BT A {7 1B R b, AT —H
TR A % BN 1 T 6 25 Bumthal?, B P AP 43 5 A M 2
FOh 10701 VSRR, B , FAOAT 5 R He i BB, IF
RIS UMET TR o lEBE. 47 By /Bua<ar, VLW R (PP 4k % i 1
A 2R H gk DME (L f i PR IR R Gt R . R
HEtL g T akMER  BCE R M E SO

#"(B, IB.<cx) (10)
HERET , 2R EFBEN.
Iy=1/2- 1b(1+y.) (11)

5 BuBa>or, W38 W 5 £ v 405 38 A Pk FRARL WU, H A



.09 . HmERE 20165518
5] R AN R A R A Ak M L Py=Pr(#™)x Pyt
YR FER NS F
¢°=(B,/B. =) (12) = l:[lPr(%r,<7.h)Pr<m<w,/2)
7B b 4 NOEX EE\E‘ . w L\
MR gIMEE RN AL EfEREN 1o T ) (1 exp( i )) (16)
=172+ 1h(14+y.+7,,) (13) \ 2yq

by =PIh PIN=SNR IR, IR SRy, =1/(SNR -
o) AR B, et k) B A A R (M 1

ZE LT FEF TR SDF Hak i 5 R iR T

(DIRTTE ST B, B A AR N A db 4 546
T ha F by, NTTAETS By F 1y,

(2) Ak b 5 B A R LG T BR vy, 43 00 5 IR
Yo M # yo =y, 6 RGBS

(3)#& =, MR BT S E,

(W 0@ IR, =argmax {h,§ 151 6,

(5)11 55 BB, i Bu/Ba=a, MK e ki vh 4k R, 5L 9
IMERE S S0 4R S 5ME,
4 ERES
41 HEEER

A S T TC AT 15 T W R R A R S
RGN — I B bR RGBT
SEBR R SRR Vi RS AR P DT A 4k
PRERIE RO, W R R R AL 3 AL —
A — BB AR R RE IR BSR4 SDF BhisCH R
FRVEAS S R 3% 7 5 R I IE T 1% o 44 A 4 v o 1
I 55 A T Ak DIME R 0 255, W bR 2 5 M A, DCR
A =R e rh AR UME B 0 BLAF T3 Ak A S
RUAFE S TR % ke B R 1 R T BT R ] R R

PU=Pi+Py+PY (14)

Forpr PyRR R IR 85 5 07 A 36, Py
AR LA AR 5 00 vh T ME 3R, Py m R F SR R vp 4k DM
R i TR

HPAMERES O, b s, WA Ak hEIE T
A YT S AE B OB A P A Ry, <), AT R P T
A, YRGEMOERERE/NTELERER Y,
Hp Lop<V Hff,yi/"iq:'ﬂiﬁ,ﬁtﬁffﬁ

172+ 1b(14+2y)<V (15)

W15 yu<yl2, 4 2 G E SO TR S E A, Py
TN

A e 1L

Hodr b TR 2 By, =y, =1/(SNR-82). TEfifs
W LG AR R x—0 3 2 et L4, R (16) T BT Rm A
')’th '}’u

s (17)

HE®ES mK%ﬁ*%N,%iﬁ&HfﬂﬂJ%,%ﬁw
fERe s AT HLAE G4 . 4 hu<V 7 T WD
Yi<YVi» TR,

Py~

Py =Pr(y.<yu) (18)
WA EAL R X, TR
P3'=Pr())xPr(@")xPst (19)

BN ASHREAT R A KA BEIE A ) e 4k fok 2E 4%
O, KA RER N

Pr())=Cy HPr (Ve =Yu) HPrv <Yu)

igl)

=Cyexp ‘@)(l—exp ‘Yi (20)
Vs Vs
Hrpr Cy=NVK!(N-K)!,
M R T Ak U 1R R ) B 5 IR — E T SR

AR 0 W B/ T OME IR, LB T Ak RS DR 22, it
AR B A . itk B S I A RN .

Pr(¢")=Pr(3, /B.<ct)
=Pr(SNRIh, <aSNRIhP)

=Pr(y,<ay) (21)
i Ve = ﬁ?%mﬁﬁ%$%ﬂﬁ%%ﬁ%%ﬁ

TR B LE yo <oy, WU B PR RIS Ay, <y, T A

Pr(g")= HPr(mmvsd)

:(l—exp( — ] (22)

Ho o TR 26 W By, =y, =1/(SNR - 8%) . ¥

£ (18) 2 (20) Fisk (22)f AR (19) 7114,
P EIZCNKCXP‘_K%) 1-exp|- 2| |
L Yo vy

2016003-4



is ...

.00,
‘l—exp ‘O;lﬂl )) (1 exp(—%)) (23) X[ 1+Pr(@")+Pr(#™"))
w1 s
E%{Aﬁ‘ﬂ%[ﬁt‘fﬁ&ﬂ? [F] 34 A £ L (1+ I exp 'yih)‘)w-'-‘l_exp —OZ“! VK (29)
C K 711 % k)’m 24 2 Y Yu ’
. @) TR WL E RSB RCRIE DY
LI E RSO, A5 B . Lx(u(” FESS w0
20y,

A5 Iye<y 7= T BEI T4 y by, i<y, DA
PH=Pr(y.+y,<¥s) (25)
o1 0 £ 5 2 52 ST Pr(@9)=1-Pr(@™) , (R B Py]
N
Py'=Pr((2,)Pr(¢°)x Pt

EVRRRNSS
=C§exp - )(1 —exp| _le X
751' ysl' o
’ Y (& [ Yo Yud
I-|I-exp|~—= ) X[ l-exp|——""— (26)
1 1-ex =) el [0
(72 oo £ e LG R Py T Rl
U &Y \x th™ /g
~c| [ Yan | (] % )('}’h Yud ) (27)
7 ! ! ' /yM ! Y

B AR (17) X)) =t (27), & 3F 3 b ki
B, TS (E R AR % vb b R 0 5 R 0 R 45 P I
AN .

L ')’1]1 \N \
P ( — ) 70 C\

[ Yin ) Vi~V +(%\K7d
Vs ! 2y4

- 1(28)

Vs Ya Y D Y

i (28) AT A 215 M H T BR v, S-D 1 3 4 % A
N A A £ T A A By Ve Yt Y Y B
B, %P Ak TE B SR M P BT RE S S UMETTIR o BUIE L, B
B oo WK B Ak ERR D RS S-D I {7 3 5 25 1
HAERF o MHESEAT, Tk P E LSl 28/, SOt
o I ) P A AR A T AR
4.2 SEWE

BT A0 R S 00 9 4 o R R AR | LA
i ] LR IE A S . T4 58 B=1 Ha, USRS 2%
R =VIB=V bit/(Hz-s), 152 EHAE A 2% N 1 biv/(Hz-
8), M7 SCAT4R 3L T I TBR¥ 5 9 SDF v 4k 0k £ 56 W A 451 15 44
AL W AR R S A A gk DME R B
PR AR TS AR N 1 VRS 5 T A5 R o b 1B £ B 00 A
ROREN 12, I, %R A R T %R

X (Pr(g)+Pr(g™™))

R=Pr{g")+ -

2016003-5

Yua |

H 2 (30) AT . 24 15 M H YRR oy, N A 6 15 28 0RO
HRA TE I B Ve Ve Y 2T — B P 2K R A R W 1Y
PR R S W PME TTRR o A3 KM B2 5 o MK, DME S
e R P A T B RO BB IS R A
o P WS R R

5 HEMRE

AT F B 2 ML £ op Ak T Bk DA AR 5 S kAT
SRREE, FEPRES UG E R %55
K :83=03=0=1 , f5 AL i 5% V=1 bivs, &R A
BT 5 R RIS ¥ 09 0.5 W, B P=P=0.5 W, %15
NI ST Rayleigh {53, FO4 & 7 111 e 75 0y S 34 40 45
R A GBS (5 8, 7 = BPSK,

B2 45 T B ETTBR A SDF Hh 4k ok £ 5% % 16 A [
KT MBCE N AT TR 2 L B 2 AT B
HARECE NI Tk B R 0 P AR B SRR
JRR R p AR B %, oh 4k IE B A A U5 505 5 A0 T B
A, FLE ) A di P R A5 S 1 DR R v DR A 3
SREE T AECE N SRR, IR, B K%
SNR AW Tt , B S5 5 (R B A5 BE LE yaty, R
i, HLH R (25) T B PE £ i A e 8 ABE 2 o K R
B ABE R Ak 2 B A T L T o T AS B R AU

10°

10"

P

107

10+

0 2 4 6 8§ 1o 1 13 16
{5 kb/dB
2 JEITBR SDF AR 4k 35k £ 5 w7 A )
A N 66 o O



.23,

BERFE 2016 £5 1 8

B3R TR EARRTTRAR KT 4 kit 1
M AR 2k . 05 B R o M TTBR AR, R4
BT SR BT TG 1T PR SDF 4k v PR 5 MG, (ELA i A DM
TTRR S Wi e A T . B DMET TR o 4R AR
fi5 2 (10) AT H1, B A S RQ™ R AR MRS AE 3 R B A%
BIBL2 KT ok B AE 5 i, i bl 5 (18) A (25) M9 b e T
R, AR T TR P T UME AL S TR P R R
G5 P TR A B DR T BR A B T TR BT
B o — I, A BT R 2 i B R 3 £ R 1 T S B
PEA, 1 LE SNR Th s S 30 A rh dk 3005 5 1 et 5
W Ly, B8R, W b I A R VR A S A R R A
TR Y O S R PP B O B AR B, K WU e B A
PR TR R (12) TT A9 & A MRSt | ELOME (& S o
Wil AR T A, B, R —IMETTIR & T &%
B A8 2 o i e T T A

i —a— TG TRRZIR
—e— HMEITBRe=0.01
—o— WM TRRo=0.1
—A— HMETTBRe=0.5
B, 10 —— WMETRRe=1
&
5
>
=5
.E_l O—Z
10°— 0 1416

® prmean
B3 IR EAFETBRA R T 4 thgkik 1 o W7 HE =R il 2k

a4 8RTIHRITBEAFRTTRARSZET 4 F4EE 1
WSS SR M2k, iz B85 Rl 5  UME TR E N, &
FIGESCR ST IBR SDF A 4k gk 5 R W 3230 | b5 M)
BRIGEE R, REAERCRAWRE R, UMETTIR o B, i E
BT R (10) PR, @ S B W BE R | HL B AL A A
TERURA 1, B b o 250 W 1 A AR S B DME T
B Fry 8 v £ g o (RIS, X R —UME TTRR 2R 1F B & 3%
fE M L SNR AW T, o4k 10 B 19F A0 A0 Rk R F et
o 2 M AL A O HL 2 K F B H A, B Pr(@™ )i /N, ) X
(29) TN, A RE R R A AR BRI . PR M AOR S B £
SR L 4 o 1 AN TR

S AT IR AR T BR 255 T 4 3R 5
BECE NI R, RS AT A E e BRKE A R
FRFESCR W R, (DME P4 A E RN, &

1.0
0.9

N

0l7,§\‘\w—q_‘
y.

%0.6X\A\A\A\L\A‘ﬁ\A_j
IR e
ER S S—— S NI o o
B

0.4
03 —a— Tl IRRZR
’ —o— WMETTBR0=0.01
02 —o— WMETTFRa=0.1
o1 —a— PMETTBRe=0.5
' —v— METTBRa=1
O 1 L

p) 6 % 1o 17 6
{5 /dB

P4 FTITIRBEAFETTRATR 4 gkt 1 6955528058 lh 4

1.0
0&’_\"’\@\*\’\1
- D e
3 = = B & ]
Bo4
: —e— Tl TRZAH
—e— IMEI TFRa=0.01
02 —o— WMETTBRa=0.1
—a— PR TBRo=0.5
—v— PMET T BRo=1
L 3
FYREEN

BE5 TEITRR B AN a1 TR 24 50T 4505 a5 %
EEE T E TS
GRS A TR AR N B Z | Bt A s e
GREMERE I & B, K MR (12) nT 0 DM A& 4 3 1o
T RSB, H DM A i A R A 172, B DA

TERCRA T TR,

HAE 3 MES, AR IAEE M R gk
Dk R FEPMET TR T 2 G0 WK o 4 (RS A
ZMEBI G, SO, A YA ME TR o, i B g™
KRB B Pr(@™)3 K, W iy 2 (29) 0] 1 R G000
SRR KA IR, MUMETTRRM 0.01 3% 0.1 B, R4
BV AR K 2 T 4R 7 0,125 10 7 o 5 e LU AR 2 v 41 51 4%
T RTIPME TR T 2 G000 R 3 HE R R 22
T SRS BERRARMET TR o, 1 5 BOUME 1 i 5 o
K MR R, ELME & 0 P B E RS B AR N
MREREAR R P THE S 4 R G P TRE R (R R 1072 B DM
FTBRM 12 0.1, T 3RAH 29 1.1 dB A f M HL 3 25

6 HZRIE
T T LA R T P AR G 2 B B MU AR AR

2016003-6



is ...

.04 .

15 SDF Bh LT, &5 TTRRER SR RLAR 4t 7 — A T 1T AR
YL (K] SDF Hh 4k 3 48 SR W JF 2007 7 AR RE . I, b AfE
ST R M LUIRBE R R G I O R A R 3 AL R
B M7 HAE R AT XA AR TR T RS
MR R 4T T 2 R rh 2k M7 5 e (5 e 1t
BRI AT SR ST, Gl R M TR A
1 159 R BRI RO T £ MR e A v 41 g D
FAEE T S AR PR TTRR, LI R G MR
I, % SR AR A A [ £ TR R 85 T o 4 R Ok i
YR 4 1 A DB, AT 15 R L RO R AP . DL LIS
B NRFMT RGMPERE A A4 26 3 5 B IR
4 8 RAAL 2 BT, WA RO D R G A O B S B
SO, WAL —E RGEREZORT IR A
AR AT R RN, UR/MERER K E R
KI5 BB TE Y T AT

SE R

[1] ZHANG W S, DUAN D L, YANG L Q. Relay selection from a
battery energy efficiency perspective [J]. IEEE Transactions on
Communications, 2011, 59(6): 1525-1529.

(2] FJisz, £3, Brie. P lRLE {5 b gk ik 4 2R i B 5191 5
HLEF#, 2011, 38(10A): 380-384
YAN L Y, WANG Y, CHEN C. Research on relay selection
strategy in cooperation communication [J]. Computer Science,
2011, 38(10A): 380-384.

[3] ok, ESCH, MRakipk, 55, PRSI R bk R gr b Ak ik
R84 BT[], AL mt i i oK 2 2= 4z, 2009, 32(4): 99-103.
FAN B, WANG W B, LIN Y C, et al. Relay selection and
performance analysis in systems with decode-and-forward relays|J].
Journal of Beijing University of Posts and Communications,
2009, 32(4): 99-103.

[4] RREOT, W 3CVT, BTAR TR, AL BTG T IR0 AE 4% 1 A N

Yk E PRI (). H PRS2 4], 2013, 36(2): 109-114.
KANG H, FENG W J, JIA N L, et al. Adaptive relay selection
algorithm in  decode-and-forward cooperative communication
networks [J]. Journal of Chongqing University (Natural Science
Edition), 2013, 36(2): 109-114.

[S] CHEN S P, WANG W B, ZHANG X. Performance analysis of
multiuser diversity in cooperative multi-relay networks under
rayleigh-fading channels [J]. IEEE Transactions on Wireless
Communications, 2009, 8(7): 3415-3419.

[6] WANG H, YANG S Z, LIN J Z, et al. Single relay selection
with  feedback and  power multisource

IEEE  Signal

allocation  in
multidestination  cooperative  networks  [J].
Processing Letters, 2010, 17(12): 997-1000.

[7] BLETSAS A, SHIN H, WIN M Z. Cooperative communications
with outage-optimal opportunistic relaying|[J]. IEEE Transactions

2016003-7

on Wireless Communications, 2007, 6(9): 3450-3460.

[8] LI C G, SUN F, CIOFFI J M, et al. Energy efficient MIMO
relay transmissions via joint power allocations [J]. IEEE
Transactions on Circuits and Systems-1I, 2014, 61(7): 531-535.

[9] LI C G, ZHANG S L, LIU P, et al. Overhearing protocol design
exploiting inter-cell interference in cooperative green networks|J].
IEEE Transaction on Vehicular Technology, 2015(9): 1-7

[10] LI C G, CIOFFI J] M, YANG L. Optimal energy efficient joint
power allocation for two-hop single-antenna relaying systems|]J].
European Transactions on Telecommunications, 2014 (25):
745-751.

[11] LEE D, LEE ] H. Outage probability of decode-and-forward
oppo rtunistic relaying in a multicell environment [J]. IEEE
Transactions on Vehicular Technology, 2011, 60(4): 1925-1930.

[12] ) L9y, 2 X0 0 ik 288 i A 0 o A7 A I8 I 9 AL 2 v 4k

PERE 53 BT[], 6 5% ME B K 2= 4% 4, 2010, 33(4): 106-109.
SI L B, LI Z, LIU Z ], et al. Performance analysis of
opportunistic relaying in Rayleigh fading channels with
interference [J]. Journal of Beijing University of posts and
communications, 2010, 33(4): 106-109.

[13] ALVES H, DEMO S R. Selective decode-and-forward using
fixed relays and packet accumulation[J]. IEEE Communications
Letters, 2011, 15(7): 707-709.

[14] a7 28 4. SDF Pp BT A o 2k 1 £ 35 s Pk GiE 20 7. 3157 L 122
5k, 2013, 34(4): 1186-1191.

HE S H. Performance analysis of relay selection scheme based
on SDF protocol [J]. Computer Engineering and Design, 2013,
34(4): 1186-1191.

[15] RAY K J, SADEK A K, SU W F, et al. Cooperative

Communications and Networking ~ [M].

Cambridge University Press, 2009: 127-130.

Cambridge:

[ME&E R IT]

B (1961-), 5 M bi M AL 7B
REpEpz AR, EEBR A
Z5 AR GEAE R S AL AR B
FRAR T8 % % K 2 1) 6 200 5 2 42 19 0
WAL FPGA L3 55 ,

HER(1990-) , &, BN o 7 BR S R AR, E R T7

1] Ay Bp [5) 45 5 Ak B4

B (1978-), 5, W4, B M T B k2 2,
507 1614 % I R £

23R (1980-), 5, UM oL T BL 4 K 2% i G S 5 U, 32 23 F
985 1) A T4 {5 15 5 ab PR A%



