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ABSTRACT

Current IEEE 802.11p which is suggested for vehicle to vehicle communication supports one hop
communication. Thus, it has a limitation to carry out efficient data dissemination. In this thesis, we suggest
LTE-D2D based vehicle network to provide efficient data dissemination in the vehicle environment. In this
network architecture, we use name based message with IP packet options and we put the intermediate vehicle
node called ‘super vehicle node’ and each normal vehicle node in the cell requests data to the super vehicle
node. The super vehicle node responses data to the normal vehicle node. Performance analysis is based
mathematical modeling. We compare LTE cellular network to LTE-D2D based vehicle network about throughput
according to packet delivery time.
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2.2.1 802.11p/WAVE
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E 1. IEEE 802.11p WAVE 58 £7%
Table 1. Characteristics of IEEE 802.11p WAVE

Characteristic Contents
Bandwidth 5.850 ~ 5.925 GHz
Number of channels 7
10MHz

Channel bandwidth (Availability : 20MHz)

Moxi
wximum 4 Mips

transmission rate

Transmission range Max 1 km

Supported vehicle Max 200 kmjh

speed

2.2.2 LTE-D2D

LTE-D2D+= 83 el gle wd 7+ 2% FAle]
7FsdE A2 4 B4l 71& & shioltl eNBol
FAl e AR 5] 248 7|R|e] FA
lol= whek 7k Abs A x]%do] shsslch gk

603

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-03 Vol.40 No.03

whd 7] D2D H =7} AAE Folli= 54l dHlolE
E 7= AAA @3 D2D WHAaE F3 AEE
Fabert

20131 3GPP SAlellA e 7+ 214 52(D2D)<
Ak AdEle A 2] EFESIeE ProSe
(Proximity-based Services) AH]~ Q-FARg}e] <kg
=%tk 3GPP SA2¢lA = AR]2s Alzd] 3 A3t
H EFE3P) #8 Folv] 3GPP RANeA+& D2D
Discovery2} Direct Communicationol] g} 317}
z13y Folefl,

2.2.3 LTE-D2D%} 802.11p B2

802.11p%= 5.9GHz®] F314 thdS Algsh). =
< T ARE e A Zehelele e,
A7 AGE 4= glvke Aol sick wEhA] o] %
Aol olgral  ABF UEL = AHFFsich Wb,
LTE-D2D 7]%-S AMgsbd ek =7} 91 =
e A FAlE ke Aol A EEl <lE
ol A48 o]F o] rsshtls o] ik
wgF A48 Sl A ARl ARt el A
A S 7Fs WSE wlohvhd ZA=E B8 5L
2 Agkd 5 glo] $Al AHEAE WE 5 olrh

7145 ko] Eaks w8l e 8-S 71
= 3 7| =] FAlS sk Al 2= 7F A
FAE Froewa Apepe] ARAHE S AhaAI:
F QA 7IRke] A Tl ARls AAReE
gla ®ato] F okl 802.11pel= @] LTE A&
T ARG QlE| AR QlF 2 HAMAS Al
gk

o

N
I
o

A

ol

E 2. IEEE 802.11p WAVE®} LTE-D2D F& &4 H|u
Table 2. Comparison IEEE 802.11p WAVE to LTE-D2D

Characteristic 802.11p LTE-D2D
Frequency band 5.85~5.925 689~960 MHz,
GHz 1710~2700MHz
Channel 1~2% of LTE
bandwidth 10 MHz Uplink bandwidth
Datar;znsfer 11/54Mbps SMSS;;), iz;ldeo
Modulation OFDM TBD
Data tate 3,4,5,6,9,12,18, SMS to Video
24,27 Service
Communication 50m-~ Depending on
distance max lkm Power

2.3 Information-Centric Network(ICN)
A1 A | E$ =(Information - Centric Network)
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Message including eNB ID

Frequency[Transmit signal Estimated
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LTE-D2D Based
Communication

Message including eNBID  [UE ID

Check Super Vehicle location

D2D Communication Request —»
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D2D Communication Response

Adjacent
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llocated|
resource

Adjacent UE ID

eNB ID

Distance | Angle

2
for D2D C

Vehiclel

Interest/Data Exchange

Hybrid Approach
using IP and ICN

Vehiclel Vehicle2

32! 1. LTE-D2D 7|4 2=k vES)= T3
Fig. 1. LTE-D2D based Vehicle Network Architecture
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Applications
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NDVN LTE-
(Named Data P
Vehicle Network)

LTE-D2D MAC Vehicle2

LTE-D2D PHY

\mﬂ LTE

Vehicle3

a8 2. o]F 718t A vIES T =] 72
Fig. 2. Named Data Vehicle Network logical architecture
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Signature Content
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02 3. LTE-D2D 7|4+ 2 vEga %)
Fig. 3. LTE-D2D based Vehicle Network Packet
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Fig. 4. LTE-D2D based Vehicle Network Protocol
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Table 3. Characteristics of IEEE 802.11p WAVE

Notation Description
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