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Abstract: The heterogeneous integration of Cellular-Vehicle to everything (C-V2X) and Vehicle Ad-hoc
NETwork (VANET) can effectively increase network capacity. However, the channel conflicts caused by the
coexistence of different networks on the unlicensed frequency bands will cause the system throughput to
decrease and the user access delay to increase, which can not satisfy the Quality of Service (QoS) requirements.
Considering this problem, a time-frequency resource allocation method based on personalized QoS is proposed.
Firstly, the throughput and delay models of C-V2X and VANET are established respectively to determine the
mathematical relationship between user data transmission time configuration and throughput and delay. Then,
based on the above mathematical models, a Delay-Throughput Joint Optimization Algorithm (DT-JOA) is
established to optimize throughput and delay in a heterogeneous network according to the personalized QoS
requirements of users. Finally, a joint optimization algorithm for delay and throughput based on Particle
Swarm Optimization (PSO) is proposed. The simulation results show that the proposed algorithm can meet the
personalized QoS requirements of users and significantly improve the comprehensive performance of
heterogeneous networks.
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B AT LA $120~150 km /h, 4 5BS2 8] {5
S I ) RS A, T R T I 4 TS
FEAEREEN. FIL, SRS FEL R 5
% B C-V2X 2R P IH5E

I FAEETE R — I 2] LB TSI, 3
LI NS AL B 58S K 2R C-V2X F 2 2 Tt b
LT e X201 E

R AN N >

C-V2X Fil /7 15 B 125 e 15 F [ B 1 52 7 7T LA
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Hh SXof B S BRURR P 3% S 9 A SR U R . R I 22 4x1E
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K2 N K B2 T D BN IXAME
FEILE Q40 FH RIS GARE L, 2 A 2iE A DA 3
1 ms, FrUAEHEAEREB W2 — PR, Xk
RIGR T B e At . SCIR[14]8F 78 T 3 F
Cellular 2% ) V2X (1) 3F &4 :  Sidelink (SL)-
based V2X,Uplink (UL)/Downlink (DL)-based
V2X Relay-based V2X. C-V2X (] %E i F 645 5
H ST AE . ARSI SR BE AL B ZE, R 143
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] [E] % (Transmission Time Interval, TTT).
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(3) BHEAL R L. FFE7EeNodeBHE K B
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AL R C-V2X B 7 5 P V2 VIR
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A ZE W LA IR N
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PrAES I TH, C-V2XH Bl FHICFPK & N
aT, MVANETH P M HCPKERN(1-a)T, 7]
DIAFE) 2 HARBEEARAE H bR R L
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NV Z Nne (24)
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S R B R, (HTE — SRR LT, e
VANETH P #E R C-V2XARHIFF I, B EH
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F P S AEAR AR, DR C-V X [ P e 48 o7 g
& T 22455 e B Z 1 KB AE D> T JE R &
FH P B 0 o 20 0 B o % R SRR, Rt
VANETH /- 180 8 R e T 22 4 lh 55 R 1) i
R R . @ R (18), AT LA B e X 4%
PRSI SR, WHPAEREBEN, Ny S5Ehb
[ 43 i Ee Al e o
4 ETPSOMBKEMULEE

T (18) & & A 1% 41 A7 B AN B B & VR A R 4L
Z HirBeA AL, J8 T NP-hard i, i@ B g
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. Cm L) NS et
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s o |3 E RO 57

\%
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}

(27)
¥ (18) B An s A = (27) B s ME B
¥r, 435 Hobjectivel Mlobjective23& 7~ o ToLR I 4%
PURA R, At B e vk F i AR i U
WA 2 HARERE DAL ) JTC VSR A5 R IR 2 24
iR Ui, R AETS BIParetofi L fiE -
ERPSORVERMARE RS, N T kR a6
PSOSRE i TSSO PR - BOR Al 25 R ARG W A =
[ ) o), AR SCil I 51N — AN 2R R R ORI %
WL AR ZE P, TS R g2t SR e mf v, B
WAL B A RFEAE, Td B AR
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vij (t+ 1) =wuv; (t) + r1Cy [Pbest;; (1) — x4 (t)]
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(28)
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—MNMaB5eRRMREMRIRE, TTURRA



5 1

HE2BE:

T R AR ST 57 5 e 3 2 00K 10 5 4 8 1 2 00 S5 g 2 BB D) B 052 90 e 77 % 1345
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Forpr, gmesdFllgmina gy i) 5 G4 YA AT SR
FORUR G, Xmesd f{ll Xmind 43 5] 52 5 545 T A A8 5 (1
EFRUR S BRI, D AR BB SRR B R 5L
Jrik R ANA— K TR R, K2
FEIE R 22 Kb s (32) A1 (33)

—D?.
Aei = Ao €xp ( 202’ ) (32)
1
0o = ——— (33)
21
" )\min

Hor, NN FL P 2R R R EE TR Z
o WIELLR BN Z AR DU N B R &

T3 D; (£) = r3)e,i [x; (t) — Gbest; (¢)] (34)

I RS HN, T RAEE ] 2 R CR AP T
WA, AT R BRI B A — MR 2%
b, BETPSOMBLS I BRI EL, Ak
24 Jey tpe I 7 B A P B T B e R AR B i
Ky, R CEHKT

1 ETPSOMBEMILES

5 SXWHERERZH
51 SWIRE

AATHEA] H AR G b BEAT R S0 UG AE TR 5
BRAT R B . AR KIS S % L
Bk[6,7,14] 47 R B, 71000 mx 1000 mfH—
X3k, 100~ZE45H P LA30~ 120 km /hif & AT
B, FESHREINR.

*2 MESH

SH Hft
D X3 1000 mx 1000 m
R D% 43 dBm
ThER M 25 R T -31.5 dB
AR A 100
U ThF IR ~75 dBm
SINR/THR 20 dB
EUZA 5 KI 4E 50 ms
nEUR LA # % 5 Mbps
A A T 15 kHz
TlEEHE 12
ARV NAN 512 B
I 75 Ty 114 dBm
TR T R 30~120 km/h
MACZ IEEE 802.11 p
A7 LI ] 500 s
i HAREL 50

BN BOROERIREL: maxgen, K FEEEUE: pop, 2= HF: O, Cye

. Paretom LR

(1) B4k, p, Pbest, Gbest, w, .

(2) while ¢ < maxgen do

(3) for i =1, 2, -+, pop do

(4) WELERLE F()

(5) if F(a,({)) < F(z,(t+1)) then

(6) EHREH Pbest= z;(t+1);

(7) end if
(8) if F(Gbest(t)) < F(Gbest(t+1)) then
(9) ®EH 4 F Gbest (t+1) < Pbest (t+1)
(10) end if

(11) §FXHANRLFRAT

(12) HEELLEL vi(t + 1);

(13) Pr&E b =i (t + 1),

(14) end for
(15)
(16)
(17)

15

16
17

++;
end for

end while
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PR, AT I EHE % (Genetic Algorithm,
GA)M, R EE R SOE B R R
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fi, WHCHESMBREAEEERR, BEHP
BRI, A EER S A K. R
M, PSORIERIREANKLFEOREE T 4 kR E A A
P B S EEEE, M TGARYE, PSOA—E
iz, FEPSOTE 2 B 1yt 72 1 BRBE 4 11
ARV, A BRSO E . Y
SR, WSS B e A B 2 A7 A 18 31 L B SRR
FE RS 0 B R ) B 5, BRI AR SCXRF PSOHEAT T A
b, 8 I S AT R T R - A R R o ) et
o T PSOW IR I BE e 2= i Il L. T DL, AH
XFGA, PSOULDEI SR i B ARy, 3R T
AR SIOE BE, B AT A 4 K I ORHEG By E B8R )
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