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A Study on Efficient Data Communications Using Combination of
\ehicle-to-Vehicle and Vehicle-to-Roadside Communications
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! Fujitsu Laboratories Ltd.
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3 Faculty of Information, Shizuoka University

We study and report on efficient data communications with combination of vehicle-to-vehicle and vehicle-to-roadside
communications. Problems of real-time and broad-band communications services in vehicle environment are comparatively
narrow bandwidth and unstable connection of vehicle-to-roadside communications. We will show that SHAKE (SHAKing
multipath procedure for a cluster networK Environment) can solve the problems and clarify things to consider when applying
it to car environment. To confirm its effect, we estimated it with a macro-level simulation, where we assume to use 802.11b
for vehicle-to-vehicle communications and WiMAX for vehicle-to-roadside communications, and we calculated total data
transmission rate, and connection probability and duration time through communication link on other vehicle. As a result, we
will show that effects on enhancing bandwidth and connectivity exist.
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K1 BEMBEAT 47

BIEATAT BREw G IEE BET)T ]
DSRC 5.8GHz 4Mbps #m~30m
VICS ERE—aY 2.5GHz 64kbps 60~70m EAR
VICS tE—a> TR DL 1024kbps 3.5m
UL 64kbps
2 R2—&IE2.4~9.6kbps
VICS FM FM¥ (76 ~90MHz) 16kbps 10~50km RAR
PDC 800MHz/1.5GHz 9.6kbps 1~20km
PHS 1.9MHz 32~256kbps 100~500m
W-CDMA 2GHz DL 384kbps/2Mbps 1~20km
UL 64kbps
cdma2000(1x EV-DO) | 800MHz/2GHz DL 2.4Mbps 1~20km
UL 144kbps
WiMAX(802.16¢) 2.5/3.5/5.8GHz ~30Mbps/10MHz 1~5km £&&H51:2Mbps/1.3km
18Mbps/500m
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HA: Home Agent

BC: Binding Cache

CN: Corresponding Node
ALR: Alliance Leader Router
BUL: Binding Update List
AMR: Alliance Member Router
MNN: Mobile Network Node
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3.3. Ry NV —2 OB ENE B M

—RICENOHBII Ry hU— 7 THEHEX
., BEHEMEE, BEREE S ITHEKO GW &
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FHEICHAN Ry U — 2 TSNS, Thb
L, HBETE Y NV 2AEKRBEHT D 2
Licsd, Thix NEMO(Network Mobility)[6]
ODEET IR TH D, ZOHAITITER GW
23 NEMO T 5 Mobile Router(MR) nHEH
RAHIENTED, ZOHLALHEMGW T7b
H MR 2 AL £721% AM & A 7p 8 1F SHAKE 28
WHTE 57,

COHBAEDYVAT AR ER 3IZART, KT
ALR /X AL ® MR, AMR iZ AM ® MR T& %,
MNN(Mobile Network Node)iZB® % v U —
7 EOEEKT, HNRXy N —ZIZHER I
WMARTH D,

COXIRBRETCIIERR Yy Y — 7 T
BESNDMAENH =T A =& L L TER
TREFIHICMD 5, ALR L4 AMR D iR K%K .
B, BREMEBEEFOREELEZEL T AMR ©
BN, T—FHEERET D, TOOOHEME
ERATOLEND D,

3.4. TIAT VAIEE

HERE CIER LM HEBICLESWEY, w8
Mol DT D510, TIA4T V AOHEEFTEL
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(1) HEMEFEATREREN DR R

(2) i
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TIAT VADHREHEIZOWVWTHHRHFFLTE
S MERDH D, HBICHSEHENSLE LD
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M4lZR@BERET VERT, KfTik [8]
EBZBIZLTUTOLSRETFTVEZEM LT :
CERIET-RILETD
& L LR J7 S 3 Vie A Vi TREAT
(Vi+AVi=0, -AVmax= AVi= A Vmax)

Z Z T Vi=30km/h, AVmax 30km/h\ﬁ“iirbf‘o\
WX 0~60km/h TIZIE—REICHHATHH DL
L7, K5Iz _@ﬁ®2$%®WﬁME§@®
— 5l &R,

SEHEEDOBBEIZA MY —AT — X DOEE
EEZDHDLEEHMTIEIRVED, ThRVnh o
L L7,

HWEEIL5~305 1kms L, 7947
AEMHDDH AL NOR KRBT 4L LT,

4.2. BEY 2L —ay
(1) HHEMHBERE
—ICHE A SN TV S ER LAN & LT,
802.11b[9] & 48 E L T FREE I F IC L 2580 Fh
OIEBRHEELZFHAE L, 2 CHREXKORE
FEHR L, BEES AR ES L E AN
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