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UAV-Assisted Time Division Power Allocation Strategy Based on
RF Energy Harvesting

LIU Zhi-chao, ZHAO Yi-sheng, GAO Jin-cheng, CHEN Zhong-hui

(Fujian Key Laboratory for Intelligent Processing and Wireless Transmission of Media Information, Fuzhou University, Fuzhou 350108, China)

Abstract: Aiming at the difference of users in different time periods for the femto base station ( FBS) ,the
power allocation problem of maximizing the total downlink information is investigated. The different time
periods include busy time and spare time. There are more users in the busy time and less users in the
spare time. By deploying a pico base station carried by unmanned aerial vehicle (PBS-UAV) ,it provides
services for users of multiple FBSs in spare time. Both the FBS and PBS-UAV have energy harvesting
function. During the busy time ,the FBS and PBS-UAV simultaneously harvest energy from the macro base
station ,and FBSs transmit data to users. During the spare time, multiple FBSs are replaced by the PBS-
UAYV to communicate with users in downlink. The power allocation problem is modeled as an optimization
problem. The objective is to maximize the amount of downlink information of FBSs and PBS-UAV while
satisfying the constraints of FBS and PBS-UAV energy consumption and transmission power. Because the
formulated optimization problem is a convex optimization problem,the optimal solution is obtained by u-

sing an augmented Lagrange multiplier method. Simulations show that compared with the equal power
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method and partial fixed power method with PBS-UAV , the proposed method has an increase in terms of

total information to different degrees.

Key words: energy harvesting; power allocation; unmanned aerial vehicle
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AE T AMEE R Ak B B R BT IH AR R RE i, A
S AE R RCR I KAk, Luo 257 78 HA A B 4
DIRERY I £ B 45 (D2D , device-to-device ) FY 5 5% 54
Z&rh IR R REE IR B D2D 5 AT DL A g sy
FHFP 5 PR GE IR 78 22 56 PT T RE 5 R0 IR 55 Jo o
MILTRT e KA I 5 9 265 f) B 7 %, Lohani %
TEHA e R DI RE Y S A8 T2k M 46 v | Sd o BT 5%
PR/ DX P G 3l 4 20 2 B0 RN D 8 0 R 4 vy
FAPF- 548 . Wang %57 R FHJE AHL (UAV,
unmanned aerial vehicle ) R SR, i —2H A% 5 K
ERER D2D B R AR R, ix D2D B HA I
WBE R SE DI, TR0 & D2D A REFERIIE LT,
BRAE—A AW YL . Yang 55 763
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i, USROG B A b ) P 69 B AT Ak i o H Ar.
Pan %51 7E UAV VER RS P I HI JC LR HL I 45
Hh YRR P S 5 A SRR R A S 2 A A% L
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B TINHICLE B R SE M BE A%, Hua %5 £t
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B ShASTOE 0 S8 &, WURTE PO X R — L
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3 HEEITAE

3 3 O LN R SO ) A D 8 o e SR g R T
BEVEAS. EfF T RS T, BrBeAE4~ FBS IR 55
[=2 D WeE T, BrBef J =5 S Hm, B PBS-
UAV [RIESXE 5 AN P aef7 i ss. 7efi B, il Ik
WIS o AT LA™ A FATIR TS 25, HABAROC
ZHEENT, =100, T, =100 s, N =5, P, =
43 dBm'" |Gy, =0.7,y=0.7,£ =0.7,G,, =0.8,
Ey=380],Py=5W,Py, =1 W,u=0.87,£=0.92,
P =Pp =5x107 W Py =P, =5x10"7 W, B, =
B, =15 kHz, N, = —40 dBm,N, = -30 dBm, P’ =
2W,P' =5W,7=0.5Ff6=0.67.

FEQ B X O e AU A Dy v R RE AT X
e, HAb I ¥4 ds A PBS-UAV BYZ5 TR )7 ¥k (EP-
PU, equal power method with PBS-UAV); A PBS-
UAV (AT B [8] 3 D)2 J7 3 ( BFP-PU , busy time fixed
power method with PBS-UAV ) ; £7 PBS-UAV ¥ [ Hif
[ % L)% )77 (SFP-PU , spare time fixed power meth-
od with PBS-UAV). EP-PU J/&£457E PBS-UAV 2 51
150U T, FBS Hl PBS-UAV 43 BIAEACHE T, FIRES T,
W Bk T ) & S D 2834734 73 i ; BFP-PU 481
JEAE PBS-UAV Z 51IEN T, fE BB M B T,
FBS SR I U 23 07 2k B0ai | [ 5 D) 3R (0 e
0.844 8 W, BB A 42 J7 5 7E 1 =0. 3 I} FBS
RFPIFR. TR T, BB, g Hiks W H e+
AT R A SFP-PU 45 1Y 2 7E PBS-UAV = 51
BR, AE2S PRI [ BE T, , PBS-UAV R JH [# & Th )5
AR EAR [ V)R AR E R 1.8779 W, EHLH
P IETE 9 =0. 3 1) PBS-UAV By & ST, 1Efr
T, BB, R B H oIk A TR

Bl 3 s AN TR 7 ik i) R 4T B B i A FBS
RERICEERCE n Z I FR. IR LA B
& WSS MOrEMS R0 T T afE B A BT
em. Hd Wy =0. 42 BEIFER B2 5 B8 T EP-
PU 77, 32 A2 3] FBS K ST IR E R B 52 m,
FEAUES T, B BOAEAE— &R Rl A F A e i, 28
FPE D B 1 AT DR 43 8 Ay e e S A SO A
o, T4 B AT s B, Ak, A R T
BUEZAL T BFP-PU #1 SFP-PU. 33X &Py, AH#L T
AT Dy E 7 2, 2 B 0 T IR B A T Al
FRTHZIE TR S 0 R A7 (5 B R LTt [\
ff,SFP-PU it T BFP-PU. X 2Kk, BRI RN 7 ik

HRRH T P20 5 2K (HL I 2y 2R 00 It ] B 2D
ATA], A2 Bh o7 e R 1 B4 28 AT AR e
T, &% FBS B & ST DR IR B 7, [ % PBS-UAV
1) R S D) X ) AT B S M B Sy

420

—e— {0y
415k —e— EP-PU
—— BFP-PU

—+— SFP-PU
4101
405 -
400 %

395 1 1 1 I I 1 1
0.30 035 040 045 0.50 0.55 0.60 0.65 0.70
R BE B Ry

K3 RFEDAER AT EE R g BER

L 5/Mbit

E

TATE

Bl 4 i 0 BT 4R 0 7 2 7E AN TF) PBS-UAV g
RIESCR MR, T, T, BT AT M5 B
1 FBS RERIEERL R n Z AR, ATLIE X
FHIFEW 7, 24 ¢ WBAEK, 47 85 S ai k.
JRHTET, 7E FBS e AR —E ME LT, B
K, $2 4L 45 PBS-UAV 1£ T, W BT fEfli FH A 2
IR, AT M B AR .

420

—=— =07
415 ——=¢=0S5
—— (=03

| 1 1 1 1 1 1
030 0.35 040 045 0.50 055 0.60 065 0.70
e Al e

K4 ANFE IR T REBER g FER

&l 5 Fitzs ok B 4 Y 19 7 B 7E AN [F]) PBS-UAV g
TESCR ¢ BT, T, AT, B BCR A7 s
A FBS Bt Z m e 2. MR AT AR 1 7 ¢ —
FEMIEOLT B FBS BE LN 3 I mE| 5 4>, T,
AT, BB T SE B EES AR R
M ES B SR FEATmE T, B B2, 3 4> FBSs
56 NH (B4 FBS 12 ) L5 A4 FBSs 3
10 M. R T, BTE B, i 3 4~ FBSs,
HE 5 A FBSs, B AR AR E 5 A4S Bk, 3 A4
FBSs 1 5 4 FBSs 16 {0 T #& A1 1 PR s 1) FH P 25
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s N
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=03 |
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s 107
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i 360
o 340+
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300 F
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Bl 6 BT i B4 0 1 7 I AE AN [A] Y PBS-UAV
REEUAERCR ¢ B LT, TAT 85 B 2 FBS %
RAERFEFE Y PBS-UAV MURE R F5 LR 0 Z B
KFR. Y PE—En, BE 0 BUERE K, PBS-UAV
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