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ABSTRACT

+E

Kyu-Sung Hwang

In this paper, we consider the wireless-powered backscatter communication which consists of a power

beacon, a source, a relay, and a destination. For the proposed wireless—powered backscatter communica-
tion, the source transmits its signals to both the relay and the destination via a backscattering channel
and the relay which has a rechargeable battery performs an energy harvesting as well as an information
forwarding based on the time switching relay (TSR) protocol. Based on the decode-and-forward (DF)
relay transmission, we investigate performances of the proposed system in terms of outage probability

and transmission rate in which the exact performance analysis of outage probability is given. Finally,

some numerical examples are given to verify our provided analytical results for different system conditions.
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2. SYSTEM DESCRIPTION

2.1 System Model
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Fig. 1. The proposed cooperative backscattering system with TSR protocol,
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2.2 The Proposed Wireless—powered Backscat—
tering System based on TSR
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2.3 Achievable End—to—end Transmission Rate
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3. OUTAGE PROBABILITY OF THE PROPOSED
SYSTEM

B Fol A= Adetes A= B58E 4y
o} AQFsl= Al2H 9 %%(System outage) A4
21 (9)9] oy AFEC] HXE AEE REG S
o Gyt 7 sk El e ﬂee B3l Alzwle]
Aes B ste Ao, AlRbste A" BF
o

olejo} o] Ve

fo i

|o

=
[s)
g5 T Utk

Pyyr(R) =Pr(Ry, < R

2(ey +naTPXpX, )X, H< R]

=Pr max[PPXPX[,,min 0=a)T

PoXpX,, PaXpX, +

2] (10)1l A ]~‘?: 2R/ (1—0a) _y olt}. A¢+sl= TSR
Z2EZ 1w WafEY A 54 BE 28
Popp(R)= T3t 2ol 78 <+ o

P Ppllpdle, \/ R )
Pour(R) [1 2[\/ R [(1(2 Ppl2pflgp

+\/PPQPSQSRK2\/ R
! Ppllpfle
Ppl2psepS2en K[Q R(Qgp+2g) ] to.®
R( “QSD +82 SR ) ! +P P“QPS‘QSD“QSR 3
(11)
2] (1)l A
(1—a) ~
/]\F/ 2@,‘#27701?7- R )
=0 PPQSRZ
B 250:75—(1 oz)i?T
TP 2aPp 12,2
+ Bexpl— R _ R N 2(60+nakT)m }
2 Pgyz Pz (1—a)PpT0g,2

exp(—2/2,p)exp(— 2/2,46)

dxdz
QppLps




1168 ZEIOICINESE ==X M23H X9=(2020. 9)

B 2nafgpx
LT e —(1—a)Ry,”
B - (17(1)!25,7 oltt

2 maRgr—(1—a)0,

4. NUMERICAL EXAMPLES
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Fig. 3. Performance comparisons for outage probability
of the proposed wireless—powered backscat—
tering relaying transmission with TSR,
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6. CONCLUSION
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