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Abstract This paper proposes analytical expressions of carrier sense multiple access with collision avoidance
(CSMA/CA) based medium access control (MAC) with binary backoff in full duplex (FD) wireless local area net-
work (WLAN). A new Markov-chain model for FD MAC taking into account binary backoff is proposed. By using
this model, saturated throughput of both FD and half duplex modes for any minimum contention window (CWmin)
and any number of nodes can be obtained. Additionally, optimal value of CWmin for achieving the benefits of FD
communication can be obtained from the proposed model. The analytical predictions agree with simulation results

quantitatively, which validates the proposed analytical expressions.
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U EEDE B FD MAC[2]-[4] &, Hilf#l7 L— L%
AV WIEREER FD MAC BMERENTW3. JEFEAR FD
MAC [5]- [8] Tl&, SEICGEEHEZEG LIZHEN T T A<V %
BT, 794 VERF LI, 2 HEBREOMGE 2 Eil
BDE 5 —TDA (£H VRV EEEHAR) 1B L DDT—X
DIREZITO A TH 5. FER FD MAC B X CIEFREAR
FD MAC DEBLDNRE, RINTINY IFTRATZ%Z 0IC
L CEBHEZRTTIAVUREZITY, ZOREBITHINT
RNV ZVREEITS. CDLE, vh VRV RERT
AR, Ny IFTRZAIH 0 TR THEHVZVUEREAN
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T Eick D, £7H WLAN IC BT 2 HERENTE T IVARRE
NTW5. UL, ik [9] TWE DCF BT 284 F U8y &
T 7FEZBEINTHEY. ZOKS, aVFryaryue VR
T DEME CWonin DVNE W IRy ST — 7 TIEHR [9] DA
EFIVEEHT S ENTERV. FEOMAEB X CEED
CWnin Vil FH FTREZR BIERARATE 7L OREERIC BN T, NAF
UN I F T RERTHENNETHS.
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INAF VN J A T FRHCERE Ui~V 3 78T 7 )V EH
TEICHRERT B, AT KD, 2 HBE WLAN IKBWTEE
@ CWmin 3 X TR DEAREOEIF AV —T " S HEEERIIC
BHEN3. VI 2L— 3 EDHIRICK D AREHETILO
24 A IRT.
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B 112 CSMA/CA HADIEMEIAE FD MAC 7’1 k)LD
Fy VT 7 AFERT. K1 TE, 1H5DAP & 215D
STA DAZ—BI WLAN Z#EL, Xy U o e7y TV
7D7a—hH%. CSMA/CA FROIEFYA FD MAC T
3, EERBEIC/ Ny 74 T OFRERRD [0, CWinin) DD
fipOHN S S Y R NCHHBNS (K 1(a). K1 OFITIE
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MAN—Tw FOEEIX
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AXZ O LTTIARVEBRIT> TGS, AP DNy T 7
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YIS T T A VIRMEZ T o7z STA &~ T RN L TH
5T hh, RTEBEEMTON TV SR

Ta (1 - Tsta)n Tsta(]- — Ta )(]— - Tsta)n71 n\ 1

P — P P =

Fb Ptr + Pt'r 1 n
Tap(l - Tsta)n + Tsta(l - Tap)(l - Tsta)n71

- o . (17)

EERED. Fz, AP £ 15D STA DFEIFFICZAZ0ICLT
T—AREFE LT LICK D, ETHEBEEMTON SR

Tsta'rap(l - Tsta)n_l n l .
Py 1

_ Tastta(l - Tsta)n_l

n Pt'r

Prp, =
(18)

EHES.

STADWNRNY AT EZAE 0ICLTT—REERITo 1D,
AP DN T 7 DFHHD T L— LDSEE N ZF DT — Z3EER
{1272 STA L—EHLiaWiE&EE, FoEEENMrbNns. Lk
Mo T, T HBERBMTON SR

P _ Tsta(l - Tap)(l - Tsta)n71 n\n—1
e Pi, 1) n
_ (n — 1)Tsta(l —];;ip)(l —Tsta)”_l‘ (19)
EHES.
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179 F 2 —0DHME (CQ; Change Queueing) Z& & L 72350
VIal—va rBXUHGITERERT. Fa—0OHEER
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