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Proactive Caching Strategy Based on Optimal Content Distribution
in Content Centric Vehicular Networks
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ABSTRACT

In vehicular communications environment, content pre-caching can reduce the delay time from the user to the content server. However,
the problem of where and how much pre-caching is still not solved. In this paper, based on the movement probability of the vehicle,
we propose a method for pre-caching by distributing the optimized amount of content to each base station candidate that the vehicle
will move as follows. First, the movement probability of each vehicle was learned using Markov Model. And the amount of content to
be distributed and pre-cached was optimized based on the wireless environment. In experiments based on NS-3, the proposed strategy
maintained the least delay compared to the existing protocol, leading to the most traffic-saving results.
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2. Problem Statement and Network Model

2.1 Problem Statement
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Fig. 1. Network Model of Proposed Strategy

2.2 Network Model of Proposed Mechanism

AQE ®RE2 ApgFo] wAtEo|A 7t ko g Hed &F
= EWE s FF] RSUC AR 7S E2d=9] &= A
ARgtth, 94, A=F9] olF 7|8 7|9t E Markov 2@
o|gsto] 24Fo] olF FE AT Markov ZEZ
Aol o Te= AUt S0 tu|sto] P22 HEH
54 WFoE WRFE AEt SlE VSsce vA VI
Qtoltt. 17| wiizof Sk AlRto] dojda5E H& gest
S-S 9SS Aok Fig. 12 AERIe] Y EYT do]
o} X2 802.11pF AHEste] RSUSE BAlskal, RSU=
e FJaE o A= ABet AZE E]L 2 RSUE
FAE B30 o] RSU GA4lo] 7hsstrtal 7Hg gt
7}y 24F9] o5 &2 Markov Model[8]& ©]-851]
= A
T2 54 ZHI=2E RSUA 83 Ao EA HF
21 3= RSU; B2RE x Y AH2E 9S4 qittn
Alit=]o] Kok, SHAIRE Aol Q7% ERIZ O] T Xeo®t H]
wsto] x7F A B9 AR HEEL Ql= RSUOIA Aol
Al g FH=E AE AFS 5 lrkar waksh AR 74
= THITT ARR R4S @A HMRED Q= RSUERH
°]F 7Fs%t & RSUY| 75 J& ob= AL ERE AJAtHo]
Zck ojwf, FA U= RSUERE olF 7 J7ie] RSU
Zoll A7 RSUE Z &2 py= Fogttt. oluf jof &A=
9] A71E ol&stH 7MY & gF 2 7H ol 7

HZ

1.

K]
ey ot

>

Am

il
<



0]8_3}

[

E2 HAEAE 7HAA Hol prol "4 & py
of HH3E S5 dold AR AL FE=Y F2 x°01H
A ZjFo] MEE L Q= RSUERH RSUOl AR 7T
FoIH. X Xreq BOIA AZ THE F22 SH2E WA
ZHAA et ol Aol £ RSUE sl xyE o]
oM AEHE W RSU= xy& AFOIAl AlEsh= 5<% RSU;
£ A 9E RSUO AR AHR 8 = =74
xik:l ~ J, k # )& 7FAeA et olg B3t RSU7E x;
£ AR AT =7 2 RSURFE 7L xikE ©]ofA &
FoA Asd o= WA "t mEA A<D AR F Aol
ChA] BiEolL FIB, Ee S8 AWERE FH2E 7L
A @A =l EdY £ FHar) €

Aite] &ol'ds #iste] A RSUZEY] 74 £ &

T 2o 7Hgshe 7 §4l S ol SHYY ERE
RSUZES| 912 E+= RSUSE WlE7H9] 2= 74 54 2

= 23 7HAsigon 84 BA 25 wakdl ofgTt 1
2laLl 2Fe] RSU FFAIY tawers AF2 AAEEE 710
o2 RSU9 &4l 9IS o183t A=A Table 12
ARt Wt A Aol ARGE= wEEE UERdTh

mim

¢

Table 1. Caching Parameters

Notation Description
RSU; Current RSU
X; Amount of content received from RSU;
Xreq Amount of content requested by the vehicle
Dij Transition Probability
J Next RSU that can be moved from RSU;
Xij Amount of pre-caching in RSU;
RSU; Next RSU
Xik Amount of pre-cached to adjacent RSUs
r V2V data Transmission rate
w V2I data Transmission rate
Twell Dwell Time

3. Proposed Mechanism
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Fig. 2. Simulation Result
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4. Performance Evaluation

4.1 Simulation Environment
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Table 2. Simulation Parameter

Parameter Values
Simulator NS-3
Network Area lkm x 1km
P2P data transmission rate 1000Mbps
V2I data transmission rate 50Mbps
Communication range of RSU 200m
Transmission delay among RSU 10ms

4.2 Simulation Results for Backhual Taffic
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4.3 Simulation Results for Delay Time
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4.4 Simulation Results for Entropy
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5. Conclusion
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