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Abstract

In vehicle-based device-to-device (D2D) relay communication system, a vehicle D2D communica-
tion relay selection algorithm based on social networks combined with greedy strategy is proposed
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with the goal of minimizing the probability of interruption. The algorithm first performs a pre-
screening process on all potential relay nodes according to the physical transmission distance and
the threshold of social relationship strength, thereby effectively reducing the average probing times
of the relay nodes; then, the selection priority is sorted according to the size of the candidate relay
set. And combined with the greedy strategy, the optimal relay node is selected. The simulation re-
sults show that compared with the existing relay selection algorithm, the proposed algorithm can
effectively reduce the system outage probability and achieve better connectivity.
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1. 51§

o 2l ELIB AN 238 15 RV fe 7 B RN 8 i B, XA SR BLA R shidi 5 R4tk T E
RGPk BT I BRI AR s, S Ao s BT T2 M 2% 3 e 1 7™ B IS [0 e I3
#(Device to Device, D2D)it {555 A AT LA IS tH 5 o A7) 2B 2 Al (1 28 o 18t 4% S 10 2k 3 (eNB) EAT ELIE
if5[2]. D2D {5 fo¥F D2D % &I E 7 I BEIR, X RERS A AR it SRR A R, R M
DR IRFE[S] . BEAh, D2D JEAE thAERS I FFL eNB FURINIEM . BEE MM g2, ¥ D2D
IS BRGNS AT DA ORI IE S R SR i B AN 2 ek . SR, E 459 D2D 1 i H
FRE BT B I AR E S LT, BN D2D S A I AR R I I ROR . Bk, ATH R
W X 25 SRRV L 3 B AR I TSR PR R A, 75 R A R AR BOAOR A B 4249 D2D 15 [4].

HATh 404 B 10 D2D 85 HORAENS A BN E KA K@ E IR R . fEZEHE(E R4, D2D rhékid
BRI AE 9 B 20E M SR B2 M [5]. SCHR[6]LL D2D I8 15 W 4 a7 ik e dpe KAk iy H brdi
1 —HhEE T Q-learning ¥ 4Kk £R 5005  SCRR[ 7] ARS8 _E 47 HE R 1 D2D HE RS 1 e i B i KA H bR
Feth 7 Pt 4RI U5 5 o AH L T S AT 25 18 D2D X R AR P 2 1R B 2 G R R
FEHS M EIRI 2, B B e 3) & om B A0 DL SN RIS I B R AN ST, NS
NZ AR T A R RN, (ARSI S M 28 A AT H A3 B AR OR8] [9]. BRI, rh 4k A
B D2D JHAE W 25 AN AL 4 10 ) FRAR A BE B 0 AE RARIFENA, B2 R P Z AN 2 Ok R 08
FEXTEAE RGN A E At R RORFE R R RESE Ry D2D FI /7 B A B, DRI Loy A 5 1 %
FINZEA D2D 315 2R G rFonk K 1% ) O 1 LK R P A 6 5 158 45 7 TR AT B B0 R L. SCRIR[10]
SR th 17— A TS BN R h P R T 5, S D2D JEfE ARG RIA R . SCER[11]38 5 /5 D2D i
FEHRSIA—FF AR 2R RN, FHEMD T T3S R ANEEE BRI A, [l T
TSR AR 2 D2D PRI LR AE TS B 1R M2 K 5G TR MR A R 1. SCER[12]52 T — Rl T
D2D {5 AP kB RGREAY, IZAE A AN AT LA il A5 X 2% o 2 r BRI W] USRI T P S 43t
B AR R

B A _ESCHRARR D 5 424 D2D Th 4K I8 5 R GE A I VE e L, R rh T e M 1), ARSIt 57
H 5 D2D F P AEAE TR AR E B iR KL, ASCPAZERN D2D 8 AE M 2% i R i ME
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FAR, -0 T —FhEE T+ 52 25 45 & F00 SRS A 42490 D2D Sl {5 4kt #5500 . 1 Se AR YE M B e i A
AT 5 2 L B /N XA BT AT TR PR 41T b AT PR e, DARRAR AT SRR R, IR 1 AT T
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PP B e A i 00 35 24 AT SR D I s AR D% 40 D2D F P X I R 4k R BEAT IS, AORIIE R B et
1, IR FI IR D2D s RGP IR H 1.
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KIRER, MM 3 5H/ 4 /TRERFFAEANNK R AMP 2 B 4 #HRBGENERERTH S 3,
e AT 2 P XS A IS — e (BRI EAES)=rh, H 4 SR 3 2RISR ERNTH 4
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Figure 1. The projection relationship of vehicle social network
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Wi g Ko PRI, ARSC DA P 7 1) 4 58 LT A3 IR AE LI B TR Rk Ak 2 50 R e AT Rfb . RIE
KT s

@

Hoif, C, R A K Z IR E U, 3 C, FoR e § AR P 58 R D,
SR A A KU RO T, Y D, FOR R P | RS AR A P S A P )
1% eNB T LUCFHAEAZE R 1 A8 TLAS B I oo, MO UGS 5% T e k45 7 R R
261 D2D BB FAT RN RS ThE, FARIT IR 5 D2D Vi D20D_T, FIsh 4k n, 2 [AH3E 4
S RARIE BRI . 2 78 3R 0 P 4 1 A LA P A S R R . TR £,
BT A e R RIS, 1R R

1
Pnj =[E+a)D2DTi,nJ jpbm (2)

s @pyp v, o FANHEH D2D 7RIS D2D_T, M AT ming ZIMAESC R RIBIE, R, R4k Ty
RLRIN TR A

2.2. D2D HBEERGER

D2D {5 RGN 2 firas. Hodr, eNB AL T/RX o, /NXEAE0 500 me AR AR RS A
434 Hl (Orthogonal Frequency Division Multiplexing, OFDM)#5 A P/ /N [X P 8% 55 FH /7 (Cellular User,
CUE)Z AT, Ak, AT T8 RGNS IR RI A, ARG 42450 D2D B %A 5 4%
& BHIR ) AT HERR (Up Link, UL). 7E/NXN, BEHL A M X SERHE AR5 D2D [ BLAAN (M <N )
AR, NN RETE 2SN P DR E R gk P . i BTR, A P EE M CUE 1)
UL BEJE2E1T D2D haKIEfEI 22 8k B CUE KIPi. ARIESCHR[13] [14], 7E4-4% D2D ik h/INRUEZfE
TEREHRAELAIN . B, EARRR, DUORREEIETE T B i 18] i B AR T RE R 7 a5 W 2% v () (5 0
WaE e BB (X, Yo )1 (Xo, Yo ) 70 IR AT R P ANTE AN X P ity 15 4 T AR AR T A0 3K 1 /S 24 0 B 4% 2 T )
{EIEH 25 7T ARAR N -

he o =(\/(Xc %) +(Ye Yo )’ ) =(dep)” 3)

Hr, dep RPN EmBR& ZMMESE, o RRBEMFERE.

7t D2D H4kid (s Rt A, B — AN - S, 265 D2D_T, , 1] eNB il R — Mk,
Ty AN S R P & R 0@ D2D JEAE e RZ IR E SR, BEFRCON B 1 D2D_R, oH A,
P A P 2 [R] PR R RS PT R B (S I8 AR 2 . N T AT AL A, T B A H ) R
P — AN W P AT RS ROk B D2D @5 . B4, 2% D2D B %R A CUE IR E& 5]
R (R FITH o A T IR/ A AN DA B2 1) [E) A4, AR SCRIRE /N XA (e 3 P e Bk e %2 — 4> D2D
SHATER . BT /NXPRH OFDM HAK, FTLh CUE Z IMIAELEA T4, BB/NX P 4% D2D H
JURIES AR DA S R A B S T LAE I GPS BRHK. B4 4 D2D % my IR A n,
HE{T D2D i@fS5H, 15T Bk (Signal to Interference plus Noise Ratio, SINR)Z ik a0 F firs:

S _ PDZDTi 'hDZDTi‘nj (4)
Peonn l:)chc,nj +N,
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Figure 2. Vehicle D2D relay communication system model

B 2. ZE4f D2D HhitilB(E R GiRE
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3.1. iFiETIE

AICH H HRAE T BB AL EE B AN AL 22 ¢ R 0mFE R RTHE N It 42495 D2D o 2k 35 P T A die /N Y
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2 2 2
Xp + X + d
Rmi :{[Xj_%j +{yj_yRi ZyTiJ S[ T;RiJ ,aneN,VmiEM} (7)

Hort, dy o o D2D R m, (YA E 3 2 W ABEES . HL (%, yr ) B (%, Ve, ) B3R 1% D2D S
IR 3 AR o (%), y; ) FR N X AR R — AN 4874 24 ) O ALHR

TE 2240 D2D FRAGE (S REGirR, MUEEHEE D2D 2RI R 4k P 2 I OB B B AR, IR
F& D2D FI PRI kA P 2 RIS K R AR . IR, (R BIG MR B i SR 1O TR Ak A R R, T
TN HAATAL SR R IR Wi o (B AR, AR R EAL R R RE R o, KA R, 14k
TR . 6T D2D T m, . FE D2D_T, M4k n, 2 A X R o | KT
T oy WERGSES R RRZPUI A MR, 35 o AT o, WFERLEEE G BRI R 455 4
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anzla)mivnj
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Table 1. Vehicle D2D relay selection algorithm
F# 1. FH D2D FUkEIFEE

BT AL AT 2% 45 5 0 SRR IR 449 D2D S rh 4k A

1) wigatk: ZEHiD2D RS M, DAXNZERWAHFES N

2)fori=1toM

3) M (7)F 2 2 D2D XY ELALMER B ) Th 4k 3 RSB A R,

4) RIERQ)IHSR R, WA k8 5B R R o)

5) MA@ LA AR R RE o, - FFOR I L BB R T 2 ARk h 4R & R
6) end for

7) T R R/NTHFHER R E D2D R FERIMRSER, TR D2D XA M
8)forj=1to M’

9) K&k Ak E PRI 15 TR L BRI P 4R 2 n,

10) #EHAt D2D X &L TP AR A T INBR 4k s 0, GEAEAE)

11) end for
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Figure 3. System model simulation diagram
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Table 2. Simulation parameter setting
2 hESHRE

R !
INX AR 500 m
D2D i i KFHES 200 m
ARl IEPIES —174 dBm/Hz
724 D2D A Pt 5
D2D H ;R 5T th#% 20 dBm
AR R S Th R Sk 24 dBm
AR PR B 3
TEAE R 4k S A [10, 200]
i FLIRE 10,000

4 Jers TAEAFIRAE SR AROREBMA T, AT I SERE A th 4k 5 i HC AN i e =75 221
PRI ATRGE Y, AEARSOR ARSRE BE R AT, BEE R AR SR, RS B
D0y o T R HCR R 2 n. 3E EE KD /N XV P BE AL R R BRI, RS 4R D2D X
i TP AREE G R K R AR S BRI N, O TR R S IE IR AR A SO R ISR R
P AR A I R AR i . AP RO AT A HAE R AR RO IO, B AR SR ARG
BIERIH N, 5 RN PR . FERRET, AR R BRI, 7ETH
e R 2 R 1 BE 22 (K2R N5 R, ZEREAN 2 D2D 3 k4R AR S b B Hh 4T iR b . XA
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Figure 4. Average probing numbers with different number of relay nodes
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Figure 5. Outage probability with different number of relay nodes
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Figure 6. Average outage probability of each algorithm with different number of relay nodes
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