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Abstract: Cooperation Communication (CC) utilizes the antennas of idle nodes to create a virtual MIMO
(multiple-input multiple-output) system. The CC can combat the fading in wireless links and achieve spatial
diversity gains, which makes it a key technology for the next-generation wireless mobile networks. Nowadays,
many researches focus on increasing the channel capacity, decreasing the energy consumption and outage
probability by selecting appropriate cooperative nodes. New MAC (medium access control) mechanisms
(cooperative MAC), however, are needed to satisfy the cooperation communication because the communication
mode is changed in cooperation communication networks. In this paper, a survey on the cooperative MAC is given.
The challenging issues for cooperative MAC are discussed, and some cooperative MACs are presented and analyzed.
The research direction of cooperation MACSs is discussed in the conclusion.

Key words: wireless network; cooperation communication; MAC (medium access control); relay selection
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T M4 R G TS0 0 ARSI 2R R A, 0 L 0 kA5 T A 22 AR VR A1 M S 8 FH ARG £ i 2R R R
RN TR R TE 25 T8 A B I SR S, AT T £ d N £ fir s (multiple-input multiple-output, 5 #R
MIMO)H AR . MIMO 1] AR AL Eb A% 5 5%y N B 11 (single-input single-output, R SISO) & HY 4 22 4% ()5 1 2
B AT RS R B T2 R R ThFE L R A 45 %2 T 1) BR 4, MIMIO 1 3 78 7% 5 28 3
S A e, AT — R T EE A3 (cooperative communication, TR CC)W 1M &, P80 1% H R W] 75 A 48

T A 42 2% B RS O AR R R AR R R AL O B AR L EE

FH P R85 o o R 2 2 o B o — o ) e S A P R 2R B

~ B REHUL MIMO B 51, I T 328 1) 25 1) 434 1 201 X R BE G 75

S~ B 4% 22 R 2%, IRt 345 T A 4 4R 3 25

:& Pl 1 s Sk S 280 [ ) 10 S A e Rl 5T S LB BB

Source Destination % 7 X R X045, 56 2 B BEWE o 48 M W 31 (K 500 56 R 45 H

Fig.l Cooperative communication B0 YT AR AR R 4 o o ) B Ak O SR AN R B R T

1 WMEE L R A i 23 Sy BOK 5 9 (amplify forward, 7 AF) A1 15 4

(decode forward, fai #% DF)FE Rl H AT 508 2 407 948 Bl

BN BT G IF, 7 AR 28 ] 4 4R H I SORBUR R3S 35 S50 A0y gk s H I A2 R S TR S

B YVAR G R, 0 AT AE — R G4 T P B A UM AR A, — BRI ST D00 1 1) LA B A P 3
PR eGP TR . kB, I . PSSR, DA

Helper

I IA B MAC(medium access control)HLii < i Fh Wi S5 B VR T A5 485 R A28 I B A 2 0, BIME i 5N &
FHECEZ MREEE, T E MAC PRI IR P A B T DL BT S R AR 8 S L. 53— T T A R
SE ST A5 R FH WM ASE 2 DA S 38 MR S B VE 15 B FRATT AN 75 22 5% SR A RS, B 2% 1 MAC LI, 58 2
1 8% R RS NI RS 2460, 98 T W E MAC R B th (8T FOAH R IR 55 /> A SC TR A E MAC HL ] (A
R TR AT L8538, AT MAC HLHIAETE AL B R — 30 B9 p R 5 ), DO PR S PR 255

1 AEEM LRI MAC #1H)

IR AR ) R I L A5 T, — AT s R 1% & T AR A8 Al IR itk T 22 MAC HLHI B i 5%
G B LR AT IE B U ).

PEAR SR IR AR B T e W) 4% v A 6E AN [) TG 42 0 4 1R RE R AATTRE S T VP2 MAC WL AR T = X6 TR 26 e 3
R (IEEE 802.11). o435 M (IEEE 802.16). T4k Ad Hoc 1% 4% A 0 25 1% i 2 I 2% fY) MAC LI 347 [0l s, 7
S HT I R 45 MAC HL s T I 6438 B A

TL & ME MAC MUHITIFIT I 2 37 AE 5 Fh G 2k W0 48 LAt 1), DS S SC 1 S % To 28 9 2% v 1 %%k MAC
HURIAE— AT S 1 A 4.

HHT 2 A8 G JE 28 JR 5 1) MAC MLIZE IEEE 802.11 145 3 T ¥IYE.1EEE 802.11 45 T Wifh MAC #l
3 A1 B Zh i (distributed coordinate function, & Fx DCF) A &5 31 T fiE (point coordinate function, f&j #x PCF).
PCF &4 Ui, tr 3 N\ 550 AP 3 ik 52 10 (pol ling) ML il 24 52 il 45 A1 TG 5% 4 1 il 45 . DCF 42 43 A1 2011, 7 CSMA/
CA [H 3Lk b 45 & — HE 4R H0B 8E 7 S 1 b A T8 2k &t 5 18 (0 4L 52 0 7 SRRk 45 3 (quality of service, i
Fx QoS){#iiF,IEEE [ 42t T IEEE 802.11e #rvfERLiZARvHE A9 —A> 1 2 Th g 2 MUV 52 55 QoS K1 MAC HLifil——
RSP BE(HCF).HCF {045 EDCA F1 HCCA.EDCA i it 2 AN R 4 2% b 45 ¥ B A 7] 0 355 4+ 2 11 (CW)
i ) ) 8% ST 1) (ANFS) 7 [0 3B 45 55 LA S 35l 4% X 43 HC CA 38 5t 68 1 114 7 2 4 AR [ A 2 4 1R L 4% 43 TS AS [+ £ 4
ML (TXOP). 2 T 57 5 o i i A&k 2 |EEE 65 T 1EEE 802.11n 54 1IEEE 802.11n 7E4 P12 K H] MIMO-
OFDM 77 2, AT A4 it 300Mbps £ % =ik 600Mbps ¥ & 51id %, I 7E MAC JZil 1t 28 & i K (aggregation), fu. 4%
A-MSDU F1 A-MPDU,¥4 2 AN & 5 9 il LB/ MAC B U T4, B2 e {7 8 ) A 2.
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IEEE 802.165j o2k bk 9 (1 kvt 2L MAC 232 5F PMP A1 Mesh P52 2. PMP 32 #f UGS, rtPS,nrtPS Al
BE 3X 4 il 4% 2570 3 R xX LLJE 3 (base station, fii FK BS) b A% 0, S8 JH 5 31 22 w0 % 3 7 2N 2 T0 45 (0 2
AW 45 Mesh WSR2 A 36 (BS) LA RUIR I 77 A3 KR 262 75 X, MAC 2K H 1 3K (req)- b1 52 (grant)-ff
A (confirm)Zs 3 Y4 T 1% (% 1. B4 IEEE 802.16 MAC KL KR53 3 B4 b 7 I Bt U 15 7 1 0,

FiHMAd Hoc [ 48 b 2 30 4K 46 52 ST 2 M4 22—, 1% M 45 MAC TR 301 B R A Fs S04 s 1 B JC 2 %
UL [ MAC il %4 MACA(multiple access collision avoidance)l), MACAW(MACA for wireless LAN)
S AT Y R 3% D T R B B RN 32 3 75 SR 4 8 1 B R 45 3 77 3 MAC BT MACA-BI
(MACA by invitation)®4%.

T AE HL A TE 28 P 2 v G o 2k A% 848 I 2% (wireless sensor networks, i #% WSN), Bk T 2% [E A 2011 e 40, & 3
L A A S G i TG A TR B 4% MAC B I 2 G £ i) 1. 491 41, S-MIAC. B (sensor MAC)!O) 2
7t |IEEE 802.11MAC il (FZEAl F32 Sk Iy, H B2 0 779548 BE 1. e K B [ 43 ot it B e B P R P e, ot Py
53 Ja TAEBY BORVARHR Y B AN T 26 F B AR P2 1R LS4 4 A 05 28, MAC 262 % 58 B AR B A0 00 . A3
DI 24, AP, QoS A% — &I . H AT, IEEE 802.22 i 751 S 41 5E H T\ A1 T5 4 B B AR (1 B bR v

2 MRHERE

XTHLA T4k MAC B 73 BT 28 B, RV AN TR ) 45 89 MAC BHLAEITE B ARSI A7 Z2 0 AR I 3 Ty e s i
IR N U7 ) TG 2 A T, ORI P B 0 A 808 i, O v ROR) ) J6 B A T B VR AR AR DR 1) 0 42 X % o LA A
20 A TR AR A AL AR VR T ORI E T AR RS Y MAC L = 2R o 17 SR T AR I
1) 0 AR b 4R B TR M 48 b B T UMET RIS S, OEAR SR B R 2 L 2 mUn) R Rl AR L TR
MAC HLHIAAL B2 FRYF Y i 5 F 18 o B A5 I i) 5, ) I 5 22 2% B8 MM 1 O {5 38 1 U7 il Bl 2 2577 7
MAC HLHEIIEE . IHAE . FiAl . AP PE 24 E U SAD QoS & il . 53 b AE — Ui A5 T, 1t T MAC HLI#
[T B R R RN AL BMETT AL H I ROWE A U7 AR TN I T A B AT S T RS RE R T A LA
S B0 BB AH G TR 23 3E— 20 S w0 PR Y S R B R SRR A RV T A, T B LR X 4 T B R AR
RS PERE.

AT PR T7 WA PR RO 3 R 0 U L B 20 b 2 R A T R, B % R ] R 4 £ T IR 25 45 B (channel
state information, ffi#Rk CSI)RIEPEVIETT i1, LALAL RGN RE, BRI M R GFE A & /N EREAE. FRIGR
5 AR 2R 55 T AR /> 2% 18k SEILUME AR 51N B MAC TS B AR DG e A2 il 1) L 5 P E gt . b1
FUERETT A, R TG M2 R HE MAC HL BRI 50RO 88D 7 A1 FRATIHE 03X 7 18 PR AT 5 ke R HEAT
HG RS o pT TR,

FEGIHT TG W4 25 BLAT (19 MAC HLH I BT TR 98 126 8 0 4 (h 4) 5 R0 B0 IO AN 7] 6 03 o B e 4R A 7
W I EAL SV (W
21 BHEEAEARE

DMK 3 5 7 1T, AT SCRR TS Vel ot B o 2k 39 8 ) BEEAT W T, TR RS Sk L b 48 g R vl 4k 3 B8 L1
AT 73T
2.1.1 ERSP-CWSN (an efficient relay selection protocol for cooperative WSN)

Bt X TG e AT R 25 0 6%, SCHR (L3R FH 5 A o T PR 3 R A 5 30 36 o 2 114 v 40k o K A Wi A 1 2 AN e /N HL 1)
SR 4TS % (symbol error probability, & #k SEP).ERSP-CWSN % 45 T 1 FARL, B i 1ok 70 2 T 2 M) AL 3 4 2
BEAL 440 A A 2 BB 4 1R SR A DF Bk 07 20 BRI RR an 18] 2 7 i e A 0 75 B R IR A I8 1

Jo 0 Sk w e R M v L I T AR SR AR (1 A S KR e 0 Bl e e R L

© HEBEERAET hitp/ www, jos. org. cn



104 Journal of Software #fF% 4k Vol.22, No.l, January 2011

Fusion
center

Fig.2 Example of ERSP-CWSN
Kl 2 ERSP-CWSN 7~ F

1% 75 VRS20 BEAR, AT S 2R A5 TEIR A A5 B v, NI IR b T 3 5552 % 2 R) I A 280 4 v 17 AR 48 1 vl 5
P, 7 (83 1 2B I AR A5 0 o B T % R T M B 8 2 R, AN RE AR L i N IR AR R ) A S
i 9 4 23 BRI 1 G ) R A 25 8 I A A M S8R AN BE A BUAR i ) £ LE. SR [18—-20] A BEAE 4 A B2 500t
T EEAE MAC HLH.
2.1.2 ITRS/MHRS (incremental transmission with relay selection/multi-hop with relay selection)

SCHR[AATE T 72 A BSR4 AF T 8O0 M) FH A oh 4K 8 956 75 3k R BT X B AOAS [l 31 4P S5 M B¢t ITRS
(incremental transmission with relay selection)#1 MHRS(multi-hop with relay selection)#§ F i, 3234 7 & 4111
FES R KGR (WA 3 Fras) i ANETT R A H T AU M A XU P 4R R B

@ Optimal relay

\Eestination
® o

Source

Fig.3 Topology model of ITRS/MHRS
K3 ITRS/MHRS Z ZU4H $M Y &
SR A R e R B R SR ITRS Wi isl, B AR SRR
1) E SRR EE A,
2) WA H T SORBX AN O S AT LIRS RS R A ACK, RGEIR I B IR 1);15 W, H 1T A
J”#k NACK;
3)  7EMKE] NACK J& , D il i v JE i 46707 550K i B (9715 s k% RTS Sk B QPR
4)  HIYA SRR RTS HLAEWI1E B, 70 ) RS J5 5 w07 510 o 4% v 20s 8 0 4 TR I A o k77

5) Bk rP I P R AR A L, O R 2 O 1) Bt R 45 A AR,

S R H A R ) B A R AN PR I, SCRR[14]45 T MHRS Bl w18 4 R, ARG LT

1) AEH LSRR YRR 1A B

2)  AEFE ORI B, B A HE A P P R ) H Y RS RTS SRIE S A SRS,

3)  HIAY RS RTS HLI Al (K15 & LEF 1 REfoc S 1071 s AE N Db b 4% O ) HE FLAR 5,

4) P RUIRGE RN ) R AE S AT B R A R B R R, W R AR U PR RS R AE T AN B
NS 5 0 B 67 U B B A e T R o 5 P o U 581 T 46 A i 11 00 L
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5)  BRIEAERE A B v gk A, A2 PR B O — I ST T R ) Kl L, G SRR 8 A i,

\/

IR B0 B 2), 44 58
1 2 3 4 5 B B+

source [N O I [ [ .
Relayl! X | i; X X i i i i
Rely2i v [T ]! X 1 X 1 4 | A% ]! !

| | | |
Relay3] v | v 1 v 1]l x I : :
\ ) | | ) | | | |
! ! I ! ! I Y B
Relay M} v DS ! N oo N |: ! ! !
! L ! ! L L 1 1
i

Fig.4 Example of MHRS
Kl 4 MHRS 7% K

ITRS/MHRS 5 18 T o 4k 8 8 77 v R o I Mg 4 45 1) 750 AR JE R fidt o 23 4 52 R 0 AT (1 21 0L T v
k7R R 2 P AR BEAT ek 1 25 0 B BMEREAR 1 TR AR, 7T 22 SCik[14,17,18,21].
2.1.3 CoopMAC (cooperative MAC)

SCHR[L5]4 H — Bl JIC 26 39 1) B E MAC ML (CoopMAC), 15 £ 412 1o 19 4% [ 7 - 0, B AR A iy ) SiE (W 11 5
Ji7).CoopMAC 51645 802.11 M 25 Hh i A 7% 4E CoopMAC H, 2455 w5 R B 4 A5 22 1) () T A% 3o SR LA B
eI B I 0 vh 4k R S B AR v 4k 4 R B, LASR TH: 8. CoopMAC 5K I 2%t (Y BN 15 sl 4l — 5Kk FME
2 AT A VI F W BT 5 B0 00 258 45 JEL, AN W B I A T AR Al 22 20 (2):

1 1 1

+—<
Rs,h Rh.d Rs,d

b Re g T RUE) H T RZ IR I BT 2R Ry g Y51 s B K i 18] R ELA% S AR Ry g AR R B0 H
(15 3 2 1A ) A 4 G SRS e B v R 2 A 1 e 1]/ T A% IR AR, 787 IR I EL A

o [

()

%) %)
Random
backoff
o it
sd @ 7 DIFS _
Sh DIFS o o
re
[%0]

STA2 ‘ ‘ ‘
STA1 DIFS‘ ‘ ‘

-t
Rl

“*+Random
backoff

Defer access

Fig.5 Data transmission in CoopMAC
K 5 CoopMAC It} )¥ K
UG A B T SR I A AR A D PME SR B L A A AR R R SR B A
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AR 77 2 AT ), 4% AL ¢ 802.11 B 1% .CoopMAC 4% il RTS/HTS/CTS LA HEAT 3 V4R T HAR AR 4 :

1) 5T 5 K% RTS(request to send);

2) PMER 4RI E] RTS J5, 10152 HTS(helper to send);

3) HA A3 RTS/HTS J&, 8142 CTS(relay clear to send);

4) YET R R CTS Ja, T AR A el 45 W VE Hh 4% ;

5) A Hh koK B0 0 Bl % A g H AT AT

6) H I sl 2 U e 4k 5 R B AL W12 ACK (acknowledgment), il % 52 .

VRS . TR AR, 54 S IEEE 802.11 BN AR A RO BB JE % VR e
Vi 2y S48 25 AL LA L I P B AL A A8 22 1) — Bk AR, T8O T )RR I B A% {5 18 SCRR[20,15, 371318 T K Ak a4
A R AE IR DM RO TT
2.1.4 RS-HRP(relay selection-hybrid relaying protocols)

SCHR[A6]/E VR 75 P 4k DS (HRP) A JE Al 42t 1 — b ik (6 v 4K 8 4% 77 ¥ (RS-HRP) AL X AN TV b T A ik
IR T AR KR R 43 R P AL, 43 0 A RO e e (AF) H 4k AR A 4 T (D) 4. n S mT DL T iff b A2 el 30 - st Kl
N\ DF 41,38 F (A e IE A 5 1 A RN AR 202 Ji5, LA H B9 B i 46532 28 (frame error probability, i #% FER)# /)N
4 H bR, N AF F1 DF P20 o 8 15 263 — AN W RO S A0 10715 20, 7 X X 5 A1 b A7 %o b e B AR 1 — A1
Dot e 4k 6 Sl RS-HRP 1 J5 # 1&, BARGRE I R

1) VR R RS A

2) ML BB A7 I A 0L s th 485 R4 A AF AT D 4

3) TE AF FlIl DF 41t 43 il ide B e A0 1R — AN RUEAT 0 b, e b P e s L R S Bl v 4k

4) P E gk R B AL B I AL

Source broadcasts the

data
Yes No
Decode correctly?

DF group AF group
Select the Select the
optimal Rpr from optimal Rar from
the DF group the AF group

v

Contrast Rpr to Rar, and select the optimal

one as relay

v

Transmission
data

Fig.6 Flow chart of RS-HRP
K6 RS-HRP JifeK

© FEREEB T

RS-HRP b AF 53 DF #p4E B g R 36, 746 SNR 380 i, w] LA B BAR K DF 3£ 3807 & SCHR[16] - 3
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2 R AT SIS SRR s AR R R I A TR AR R AR R AR 0 AT T S A S A SR IS
GiE SINPIRGER
2.1.5 CMAC-ARS(cooperative MAC with automatic relay selection)

SCHR[714E 23 A 2T 2 99 2% BA 055 SR e 2l s BBORSE 5, 245 PR 9% s M W AR A8 15 UK IR 1K) RTS/CTS, I A 4
RTS/ICTS A B 73 A5 IR AS, AT A€ B B2 75 G 08 75 B A A5 X7 Wb, i A n] LA D[R] 52 RRTS 2% 45 I, R K
B N AZ T VEAR Y DT b Ak R 5 25 N K R T 4K e S B 2 RCR B B PME TR Ak AE S 1 IS8 A% RRTS,
A BEE AL AT DR A DM A SR S AN TR 0% RRTS, 15 W75 55 2 I8 i) % 3% RRTS 2 5 1)
B XA AR RAIE L Iy SR DA Th 2R RIS D0 R 9/ T B b R

CMAC-ARS ]I 5273 FC T4 P 7 P, ek H] DF J7 U e RS i b 4k.CMAC-ARS 11175 I 7 s 3
A HEWT RTS/ICTS Wi B EVE R B2 5 UME. 2 A2 WA fi AW B Ol LLPME RS R [H I & 0% RRTS i, AT
18 B CMAC-ARS i IR AT 515 5 R a0/l 45 28 8 1 e 1 5 ) AL B A5 08 1 5 NG 2 1 7 A
GRIESIN PR

B NAV X
N 4 NAV
- NAV 4 > o
=S SIFS N SIFS SIFS SiFgl  Time
N slots
~ NAV - -
NAV

Fig.7 Data transmission in CMAC-ARS
7 CMAC-ARS i} [ [&

22 BHEAEARR

SCHR[20,22-2814 tH T BT 2 P v 4k (R RE B AT 3L b JUR S B P iR AT 43 A
2.2.1 DRSPC-MCC(distributed relay selection and power control for multi-user cooperative communication)

SCHR[220%55 5 ke [ 4710 (10 AR 5 TN B B AR AR A BOb 75 40 A1 U9 45 rh it ok 2 P B4R S8 A 98 U5 20 TiC im)
R B 455 A e 326 PR R Ty 4 AT 3 T 2 ISR FH P ISR IR 2 R R T AR D SR SR i kT SR I SE KK
B Ak AR A PR 7 S8 AN AR B 7 AR OR A PR A 32 B v A R ) S 5 3 ) I e i T LG 745 By B AH 56 4 1)
AR T B A AN R Rk B K AE H 2R 2. DRSPC-MCC Al K S 1 2R B i HE SR, 45 & R [/ I P 1 7
HE T — A el A 4k ri A0AK 1) BB L S AR ) DL S R (2)

maXUri:(pi_ci)prilVi (2)
{pi}>0

Ci 27 Hh AR HCHls i FE 9 1 D) 22, Py AR os Pk it 4 5T S S FRVBE ST D) FR AR A P 2 s AR 4R A A Y
ks SR F YR U R ¢ T SE R Th A i ORGP BRI AR B ARl e kg Py R R AL
AR Ui,

D R AT A 5 1) v 4 B0 T, 4k 2 18] B 5 At 2 SN ICEY, v 4 KT B 0 it 2 TR BT VR BA S A KT
FUSEBL A S5 KA Dy 3 R T AR ) I ] LY/ T4, 3 210 5 2 o S R B i AR PE g

DRSPC-MCC ) 3 % ] {8 - o4 1 3R A3 S U 28 T 3 B ok [l AR S R e MAC BL TR e LA S B[R] I Je
U S AEAR KR B3I MAC HLE] ) TF 4.

2.2.2 DCMAC(dynamic cooperative MAC)

SCHER[23]4& H — R $E 2 15 2 S5 MER 31 S PME MAC Bl (DCMAC),DCMAC 2T CoopMAC 1 1 %,

TN T DA 73 SRR 22 WA rb 4R AR R T JC A5 T T 30 5 PR AS(E E A BL e B e G M PME T i3 5
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PR I v 28T B AR T A2 5 V00 B B P R R L R AR TR R TR LA R U SR SR A M A
PR HUAE YR i REAT T L I P AR L R A DR AT R B 7 AT di i 49 B K B 8 2 BT G 1R B AR A
HUL K AR (0 D1 5 PRI 2 S

S(HO])

F(HLD) =C(H[i) SCH)

T HI ok 3 52 10 P04 Ok £ 5 4 CLOK B A% {5 8 2% & S(HI A 4 | NMUMEIKEE S 5 U ER BT =42 1)
MAC FF4.1% J7 75 0 d RAF r st o2 7E DM VB B FE A, 25 TR AR 38 23 1 R ), 45 & 7 SR =41 MAC FF4.
DCMAC iz B Kl an &l 8 A,

—C(HI[O0]) (3)

. NAV 9 NAV X
I
s [RTS - /DATA - -
i) B s NAV !
1) “r 1 >
D ' cTs| ! - ACK o
— Tl HE T 1 >
11 [1vi(] 11 (k] |
: : P Iz NAV 1 NAV [ R
= L] LI L] ]
Hi N HTS-1] ) h IDATAl ) L,
ok 'l i e
:«7): 1 NAV ;] NAV! | |
o | ThTs2] 44 ! [DATA] I
12 hood 12 A
:5: o NAV 17 LNAV
| |
Hn | (HTsnd | | (PATAL ;L

Fig.8 Data transmission in DCMAC
K18 DCMAC Kz 14

2.2.3 MRS-CSM(multi-relay selection for cooperative spatial multiplexing)

SCHR[26]4 - F 22 vh 4k RE £ 53, 0 # 78 DF B Nk 2 A rh gk kAT Rl R W b T A = > S S H
1425 DMT (diversity-multiplexing tradeoff)ff &, 47 4k 1L 38 38 T~ D 2% S AT Aol 2> 57 4% B, SCHR[26]4% 1 1 v 4k
EEEE AL 3 Pt AT xF be:1) SCREOME 2% 18] 4 5 R AL %% % B i DF-SDiv(decode-and-forward
with cooperative spatial diversity);2) 32 ¥F % 4k 3 £ 18 5K % & b 4k ¥ i AF-SDiv(relay protocol with
multi-relay selection);3) 3¢ ¥ B8 AL H 4k & £ 19 = 7] &2 A % 14 4% & Pr il DF-SM-random(DF for spatial
multiplexing with randomized relay selection).{)j 5 5 R & B, MRS-CSM 1] LLIA 31| 73 48 52 HI 38 &3, A X (4) T s

dry=M +1[(Nr—K+1)2—(2(N,—K)+1)(K—LD @)
N, 1-r
LA M S AR AN S 2 R 36 28 N, B R 2k AN 4L

FARfE R o

R e M W B B 28 Ny I ), W 1 52 BB R 48 NG = NNy B TN g A0 75 R i) 2 R o 44 7 M WT B B
ANl L A AR D, 0 2 ST B 455 8 N RF ), L R 5 U DL S 05 s B0 7 00 A 2 0 A % 2R
T AR Ny I T 46 I A i A WS W B B, B A o 48R AR 3 e 4 sy e 2l o SRS rh 448 I it
T 380 PO 0 K 2 H R Rk — Ay ACK Ay m 4k 3 0 I 40 45 iy W 94 2, EL 210 H R e 22 M A
ACK S5 R AE N IR ) B 3% 2 5 M A TP 4R A0 mT DU, I 38 G002 B N DME AL Sb BEAE H i, X 20205
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2.2.4 CRFC-SRC(cooperative relaying with simple relay selection)
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Fig.9 Procedure of cooperative communication
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225 RSM-WCC(reIay selection methods for wireless cooperative communications)
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Fig.10 RSM-WCC model
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Table 1 Comparison of several representative protocols
F 1 JLFMURIE LR

Name
Features CWSN DRSPC ITRS Coop CRFC RS DC CMAC MRS RSM
-MCC IMHRS -MAC -SRC -HRP | -MAC | -ARS -CSM -WCC
Quite . Quite Quite k Quite Quite Quite
Overhead high High low low High high high high Low Low
Available . - . . .
relays Single | Many Single Single Many Single Many | Single Many Many
Diversity ) - With/ ‘ . - - - - )
gain With | With Without Without With With With With With With
Netr‘;]"gcrj';'”g WSN [W-LAN| W-LAN 802.11 Adhoc |W-LAN |W-LAN | W-LAN | W-LAN | W-LAN
Selected A -
mode Cluster | Source Source Source Destination | Source | Source | Relay | Destination Source
Selected SEP | Power Outage Throughput csl FER | Capacity | Capacit Outage  |Transmission
merits probability delay pacity pacity capacity time
. Quite . Quite Quite Quite Quite .
Complexity low High high low Low high low High Low Low
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Table 2 Simulation parameters
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