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Design and evaluation of an offload feedback strategy framework
based on a service characteristic model in the internet of vehicles
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Abstract: With the proliferation of diverse service characteristics in the internet of vehicles (IoV) under the mobile
edge computing (MEC) paradigm, evaluating server-to-end transmission performance presents a significant
challenge, particularly due to the complex modeling requirements that must account for service-specific traits in
offload feedback strategies. To address this, a cache scheduling evaluation framework is proposed, incorporating
time-varying and multi-type services based on queuing theory and a Markov-modulated service process. The
proposed framework supports flexible adjustments to service characteristics, bidirectional processing rates, and
offload feedback strategies, enabling it to adapt to various communication environments. Within this framework,
an offload feedback strategy based on statistical prediction is proposed. Numerical simulations show that the the
proposed strategy improves transmission performance by approximately 50% compared with traditional
approaches. These findings indicate that the proposed framework provides a valuable reference for designing

adaptive strategies under diverse network conditions and hardware configurations.
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A P g =) R T AR IR AE A 1 SO 6L M . 2543 12 00 W R M 2 Ak BA K 46 1647 1 T
FETMEC 55 7 11 OBU {44 S0 60 50 Bt 9 1985 34 o

P,=[P,(0), -, P,(i), -, P.(L,)], (37)

Soft P, (1) 367 MEC I 5 3216 OBU 4 i SO A 1O B¢ AL 2 A DK 98 £, =S P (i) T LA £

i=0

45 1) A #1155 AL (all local computing mechanism, ALCM) % T i1 2% 2% 17 1) 4 #1285 31 55 AL 41 (all offoading
computing mechanism with caching, AOCM) 3 T i1 £k 2 £ 1 V21 H1 2L HL 7| (V21 collaborative caching and re-
source allocation, V2I-CCRA) 4 Hi 1% 18 % 1% % ¢ % (probability transport strategy , PTS) F 225/ . ALCM
oW T R T A AT 45 AE 4L R o E AT AL B AOCM TR WS TF L BT A AT 55 #R 1 2% B OBU #E AT i .
ALCM AOCM ,V2I-CCRA FI PTS 5 W& 1] 53 53| JHl P, P, P, Fl P 3R

0, i#0,
PL(i)= (38)
( ) {l, i=0;
0,i#L,,
P(i)= (39)
) {1,i=Lm;
O’i;tE/n
( ) {171._E/);
—,0<i<E,,
40\ b
PrD= 08, i=E,, (41)
O’i>Ebo

4 BEDN

F 5 42 Hh A P A0 HE 28 B W08 25 D00 = T LA S35 42 o) DA R 28 b 8 Bkl 55 S R A T PR R R I
OBU FI MEC fIR 55 # i BE A 58 B o O T A TH 50 d L X0 A5 S IR 28 ST A7 b 55 e AR R AN 25 16 2 o B 38 R 2, %

mxmmma%;ﬁzwfn—[g'; gﬂﬂm—[gz gﬂ Utz OBU b FINF B ] B 9 vy = 1 B 55, TR

55t Vi ALk FEL IS [ ) B Ry vy = 2 CIRFBREAY 55 ), Bk ol 55 30 A5 P AT 5 S5 AR P8 R fd 2 o e A I R AR A
w,=w=w.=0, HABBINS BN L 1R .
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Table 1 Default parameters

155 o ZH
I Bkl 55 RS IR S e A% 0 B H,
& B RS T A O I8V 55 B AR R A A [0.2,0.6,0.2,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0]
& B RCIRES S R LI 8l 55 B AR A [0.0,0.0,0.0,0.0,0.0,0.0,0.2,0.25,0.3,0.2,0.05]
I B3kl 55 AT 5 ST MR 25 7 5% I H,
§I TTEESTI AR PR S S Sy O B T A S AR P A R A0 A [0.1,0.9]
& TTEESEI AR PR A G Ry 1 BT S AR P AR R A0 A [0.9,0.1]
G BRSOk IR 2 T RS AR R H,
& BAf R R RS SRS Ol 0 I B il R R AR S Oy A [0.3,0.7]
& AR RS S R 1Y il R R A S Sy A [0.7,0.3]
F  (FIEIRESF R R H,
gl (FICR A S N 0 B Y IR 55 9% R i O % [0.1,0.3,0.5,0.1,0,0,0]
&M (FIHCRA S N 1Y R 55 A% R i % [0,0,0,0.3,0.35,0.25,0.1]

T PEAG Y AT s B PERE L H HS5 ALCM, AOCM F1 V2I-CCRA '3 RS mg HEAT PR AE LU AL . K] 6 1 M

Hb R T R R W X AL SRR SR . S SRR 2 iR B K T S AR AR AT 55 .
%F:[ p l-p
05 0.5

41 ALCM Fl AOCM % B It 8 50% LA b, 1) PTS 3 B Al V2I-CCRA 5 Wg T B A7 k45 265 48 b5 ) 3 BLAR Y,
PTS %K W&~ 19 B 4E 48 b5 L V2I-CCRA S IE R 0K 5%~30% . F F 235 19 8 B ATk 45 2 16 OBU i k47 Ak
PG A (GBI A2 ARG RN LU RAE L RERER R, (B RIEL T
PTS S W& (1A R UE W] T A 22 48 n] DL Ass I aff b P Al SR FH AN (] 5 W5 %) A B 3R 90 6 AN ) 288 780 ) 38l 55 1 1 Pk

ab
HB o

},pIO,O.l,---, L O T B B L VL. CORA 45 WS AR HE A0 DTS 46 W (10 46 50 BB 40 L 2

R 2 HE2BLARERT R 5 ik

Table 2 Characteristics of the arrival state in simulation 2

WG 5

1 w, r w, G w,
FRR A H, 0 . 0 H, 0
FIRRE 2 H, 0 H, 0 H, 0
FIRARAE3 H, 0 H, 1 H, 0
FiRR A4 H, 1 H, 1 H, 0
FIRRAES H, 1 H, 1 H, 0
FRRAE 6 H, 1 H, 1 H, 1
FRRE T H, 1 H, 1 H, 1

T B UE B A AR R Y G B AR G B AR A B e A B B SRR 3 R I T R T R R e
b 55 BRI B OBU A A8 K, 7% iy 8 GU7E 45 A J 158 5 s AVl 405 s T i PR fE . > OBU & i B ¥ 22 K
I H T B 2 55 2 RSB A7 i 7E MEC IR 55 &% , OBU Ar it A A2 o il T S 452 SR Mg AT OBU 25 it Y BR i) , MEC
W 55 4% B 45t K e A0 i) B A AR BBR o 25O HE D 55 B A B A W 2, OBU i fE 4 i B Rt 8 &
I SIE 5 R U R L T 2R G AN HE B 55 B A7 e AE R R O IREE o A, B BR A 2~5 78 B A7 P RE L i S #R AR
HEIE BB 1%~2.5% , UL B A% i 2 8 v AT 5 S I AR R 0 B R 4 2 A ok 2R 8 P RE R W B/ N (B D R R g
HIE e A s If ol LA D25 8 . (HAH AR A RS 6 R 7 F B9 AL fr v RE , 22 A B A B 19 25%~33% , 1] LAIAE i
A A P R AT I A X SR R il R e A BT RO
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Fig. 6 Comparison of the transmission performance of ALCM, AOCM, V2I-CCRA and PTS transport
systems with different low SNR states of channels (p)
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Fig. 7 Comparison of the transmission performance of a transmission system using PTS under
different OBU buffer amounts (L,)
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Fig.8 Comparison of the transmission performance of a transmission system using PTS under

different types of arrival services at different OBC transmission rates
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Table 3 Characteristics of the arrival state in simulation 3

K& 1 w, r w, G w
FRRA L H, 0 H, 0 H, 0
FRIRAS 2 H, 0 H, 0 H, 0
AR 3 H, 0 H, 0 H, 1
AR 4 H, 1 H, 0 H, 1
FRRAES H, 1 H, 0 H, 1
FRIRE 6 H, 1 H, 0 H, 1
FRRET7 H, 1 H, 1 H, 1

L LTI, B P A HE 2R 0T DUTE AL AR 55 A 21 s ) 7 i A BB N SR 55 R ) O R I R IR R 2 S
80,k B 180l 55 10 4% TR P AL RIOR BLAE, BT R R s A L R RE SRS

5 #& i

Bt XoF 2 15k 9 vl 95 28 TR ) A A O R R AR e AR — E RS BRI o 4 2 5 SR B BT T R
s ok FEF AR T N AR Z2 R 55 T A3 A7 UR B O3 BT AE S o HE SRR i T T IR T SR BE SR R Y
Lh IR AT % 8] i) IR 55 3 R AR Y, S BT oMl 55 28 B A ek R S R T b A A T TE B B RS AN [ A D 48 05 SR g
P (AL far Pk RE AR A5 , o T AF BT I 2R RS SR LS o T IRMESE W T AR ) — i 0 A S RN, IR IR T
AN [ S A A5 SR AN [ Ak L g B P R B A AN [ 2K M 55 A A% i BE L PR R S i H 28 R 15 5R g
DA AN ) F) Ak 025 TE B 3 5 A B 55 O R R . S 25 SR AR B I R T DUAE 25 18 22 S TR AR 55 5 O T, 0
JOE A [ 4 00 280 52 ot SR8 s - e A IR i R LA S D 2 S i A e R A B 25 R RO A% i R G Y B2, Sy 3o B AR
PR A BT R R AR S5 . DR T DO AL AR AT SRS T B RLR 25 O 6 G AL IR
S — A A T S PR A O R o (E R T A A B HE AU RE 2 R — X i i M S5 4 A A I SRS L
R ARAE 2R 52 2 B St 57 4 Tk ) ) 2 A8 R0 A g F 5 L s
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