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The Resource Allocation for D2D Based on Pigeon-Inspired Optimization
Algorithm in Heterogeneous Networks

ZHANG Da-min®, ZHANG Hui-juan, YAN Wei, CHEN Zhong-yun, XIN Zi-yun
(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

Abstract: In order to solve the problem of spectrum optimization caused by D2D (Device-to- Device) communication
multiplexing uplink channel of heterogeneous cellular networks, this paper proposed a resource allocation scheme based
on improved discrete Pigeon-Inspired Optimization (PIO). In this mechanism, the user’ s Quality of Service (QoS) can
be guaranteed by setting the Signal-to-Interference plus Noise Ratio (SINR) threshold. First, resources are allocated
for D2D users with the Binary discrete Pigeon-Inspired Optimization based on Improved Map-compass operator and
Cognitive factors(IMCBPIO). Then, adjusting the transmission power of the users with the closed-loop power control
algorithm based on the receiving SINR to reduce the interference among users, base stations and users. The simulation
results show that, the proposed scheme can effectively suppress interference which is caused by the introduction of D2D
users in heterogeneous network, reduce the outage probability of communication users, as well as improve the spectrum
utilization and the system throughput.

Keywords: heterogeneous networks; device-to-device communication; pigeon-inspired algorithm; resource allocation;
power control; throughput
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F BRI A Ty 22 42 1) R0 P A Ty e s 1) ek 3040 Sl F



RIRB F: FA R &P R TEERL LW D2D TR BALE 7

P, (i) = min{ Pnax, Po(4)+10log,, M (i)+al-PL+Apncs (i)}
(€2Y)

P = l’IliIl{PmaX, Po+ 1010g10M+a2 -PL+Apncs +f(A1)}
(32)

T, Prax AR R RIEDNE o ML SCHR [24] 7T AT,
Py R EEEAWE NS R, FERHHS
H: Py = BUE Po(dBm)+F F Py(dBm) . SeH, “ %
5E Py” & H/NXFRFE IS4, FRa#EI SINR B T
PP e (A, FHHUE B C2E %R | (Radio
Resource Control, RRC) FEXRi@E&ENH . “H
J Py 7 R E IS, RS 2 100 B R E
i RRCAEAHE/REH 7, BHOCHR [24] W51, Py Y
A BUE T B [-126dBm,23dBm], 38 S256 I,
AL Py BUE N-78dBm B, REIEEI 2 Tl
M J2FR AT BCLh /N X IR AN, AR SCHEUE R
1, ol Al o2 # B ARFMER -, A SCHUE S 118 0.7
A10.8. PLONEEIRIFE, T A (1D, (2) kKA,
Anos 5 R G E MRS gL 77 A %, R
IR . IR f(A;) AAMRYE A, 4T IIR
AR, Bt UE M. LTE & 3 T PiFh R
Dt R AR RRAR R
FOUEAT IR R, AR

F(A) = f(Ais1) + A A €{-1,0,1,3} (33)

AR FH B PA PR Th 28 32 1) B0 el U T
EEH S Bt A R R 1Y), 1 S LA P 24 A S T
M b (SINR;) 515 T ML BRAE SINR 6, 1T SINR )6y,
IR/NG, R OmIok BIEEGE NP K,
MR P RN IR RIEERIE, F+
I bk R BRAE SINR 4, N-20dB.

BT B ik B HL RS A SRE S PR ER D 2R A 1 (1)
D2D BEYRE EHLE R 5 B

BED2DH 7 SR g
HHMBBEHFES M

y
[t imt AL BEDU™ At RS T (R B AR |
I

AKX 21) \*<23> . Q4) .
(25« (260 THIE R AGT (1 AL
B, dREd (100 THESEREE, EHA
SR PR AR S Ao

>
N
MAEAR (31) WIEHkD2D A 55 FH 7 1 R S
D, A (D Q) HHH I EBHTES
¥

AR (32) R (33) BT L
FH P RS h

SINR;<SINR|oy

SINR;<SINR,?
SINR;>SINRpigh?

FHAB K,
BRI

FAE-AEK,
PN SRS

I—+

[t SRR R D%, O RGE AL
(i)

5 EETIRE CE AS A SE S PR T A% ) SE R A

3 HESREHEMEST
3.1 AEIMEEI

N T SRR SRS, R SFRERIETTIL
FERBENLAE K 2000 N3 Aidgst, HRYE 5G HARbRiE
FISCHR [16]. [25] A [26] H I ES 5L, RIEELE
BUE, AXiESHEKRENR 4.

x4 RGIASH

ZH g

ANEE 6 500/(m)

FEv P A 50/(1)

Tl 3 FH P A 15/(1)

D2D FH b4 25/(%})

D2D H /i KBRS 50/(m)
W55 P e K Rk T 24/(dBm)
D2D F P s K RIED 3 21/ (dBm)

HlgE 7 T A -174/( dBm/Hz)

32 ERERMRESH
32,1 EZRESH

DR PEHI L R BRI RS, XA
MR 2 BRI R, (R, AT 3 B b o #r st
RO SRR A T RE R RS o ARBERS T AR
o Q, e EI- R R EHRIEE T, BARECH T1,
AR ERAE R T, IERIRECH T2, I&ERLEETHE R[]
HIREER O(t) , WISk PIO 3845 FE i i ] 52 2% i
HNOQxT1xt)+0(Q x T2 x t) . ASHFHE LA H
- Fi m L IR T MRS, BRIk SR
TREEVEALE, TEPIMNTT G AT . FENLZR 5
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Fid &% (Random resource allocation Algorithm, RA)
TR EREAE W P ACE i 2K, RN
O(J), Hh J AZEEEH 8 H, FEiHEEHK.
AL GEHBENL B8 AR T RE ST A L, A TR
H SRR 2 B T, (HE RGEVERETS 2 T 1K, B
524 FE AR e LR G R AR AL (B A5 1
322 HEZLRRMESH

Bl 6 Fom DR 22 5 2 L S T RGN 48 8%
f AME B IR B A . T2 e AT
I, FR G0 24 25 2 (L o A 32 AR VR B R i 5 v AR
Ko IR B — @ BB, R G825 3o (ks Bl i
KAERFFAA . ASCHEH P HE (IMCBPIO) 25
60 FIEFS S, WS EE L T BPIO « BPSO #l GA
SRR, XL 4 2 3 AR S R T T 18.01kbps
28.84kbps F1 124.78kbps.

N TR AT % R I D2D P SRR IEH
15, KB4 k& (Cumulative Distribution
Function, CDF) f#iilssEhEH14F & SINR 27047 o
SINR ) N BRAE A-20dB I, DUFH %5 H 5 RN
D2D H i) SINR 211731 2R 45 B 1 22 Ak 35 an 1A
7o 1) AR SCHTHR BT G ik B RS B 5L 5 A A Th %
I VR L 5 % (IMCBPIO-CLPC), 2) BEABE
NUB 2 e 5 PR S R 2 6 R I B T %€ (RA-
CLPC) , 3) BEA B HURL T BE SR L5 P 3 o)) 2R f45 il
HIR VRS T % (BPSO-CLPC) , 4) BEEhrifk s
BRSO ESEE 5 P R TR 45 1 R U 0 B 5 % (BPIO-
CLPC). MHZ )44l %1, D2D A~ 1) SINR 3K
T ITFRAE-20dB, #6BH1% 5 % N RELRIE D2D H 7 (1)
B, FE g m s Aanr s, 4HUR— CDF
RLINF, AR SCHR B R F T 28 R 6 B SINR A1 6
EE 53 A = Fh 77 52 T X6H ) SINR B ok, i W3 {5 i
T = A g 7l b, AN 05 T D2D A 38
B,

6 RGN E R IE AR EU AR L T 2%

[El 7 : D2D A" SINR Zit /A i 2k 48 fh a3

Kl 8 AR BEIEE BT 5 T & D2D H 4 H
38 2 RGP EE BN ESR . Ml Z 1 3
AT, RAMFEFERE D2D H P H g 2
m¥gR, JFHAR—D2D HFHET, RAAHE
B EF TR (IMCBPIO-CLPC) 3K15G1°F- 1
B B AR R T 53 b = Fh B2 IR A BT 2508 B 1S3

&

8 : D2D H P # B X R FIFR E R R0

K9 IO YR o # 7 2 N R D2D FH il
5 BE B 13 K R4 3 ik BB T B AR 1Lk
#o IWHIZRHIESHA T A, BE3E D2D % 2 (] #E
XGR, [F—@EHE T, ARSCHH 0 BRE Ey
% (IMCBPIO-CLPC) TFHIRG I FE&l T
BPIO-CLPC. BPSO-CLPC #1 RA-CLPC 75 & T %
Gt g, JFEHANT R TR RG A&
TR RS

RNT i D2D PSS R, B Y
CDF=5% I}, A 7R BIRE T % N R R
I R B E RS, i Eas R 10.
M ZeE T, AR TR N RAE M EE
295 150kbps, #RAT HoAth = Fh B 5 17 S5 R
HkE{E. HHUR— CDF ER, ASCHEH SR
77 &R i B T BPIO-CLPC. BPSO-CLPC il
RA-CLPC 7 & FXT M2, P RS HERE HAx



TRIAHK 3 FH M %

AT A5 F ALK 69 D2D R o BhLF 9

I EAE T

(&9 : D2D {5 ERES N R Gt f

B 10 : REFI R R & s
4 Z5ip

St AR ) D2D BEUE AR I B, AR SCHR
H T IR S RS T L A A T 2 42 1 £
D2D VA FALE] . &5, K T ook H i
ST RUAKIA FROASRESIME, o] LU HO AR i 50
VS N R IR B G. 9 T b RGP AR
THR IR, SR PR T 2 o) S Bl 2 A B i
PR ST ThEe . 5o 4 SOk RO BE SV 5 PR T e 2
BT AL BEAT D2D WE AT . B REN, &
5 RS T S R SR B AR B T AR, TR AR S
PR FENL B TR R BOR, RIRT RS
PRI A, BRI T R,
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