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BIE E5513, HOENA VI —Y = FTHS NA(Nomadic Agent) % Hjili DFF > EIHLRHEIC A
i, HHERHLEE 2 MW COSRER 2 IS 2 A8 A > 7 7 £ LT, NAvi(NA for vehicle information) >
AT LZPERL TV [14], A¥ AT LI, HEREEIC X D B 720l ERz LTE 2 f L T —~
27y 7a—=FL, #6732 LTE ix»H 5 [14). L2 L, LTE SR T LTE % v COBEHERE ¥ —
NI CEOERIT) 720, HEICHWAEDE 21T) & LTE EBHRICKE AW D»» S, 20D,
LTE /A& fli 9 HEiE & LT, NAvi OMERMANICHET 2 1HAROMIiizH 50U HkdTEE, H
MHEBHZ OBIEE LRl 7% & 212 LTE A% 5, BE LTE AE2RE L %2 [14]. Lo L, BRE LTE
THATIEH 5L DI EBOBIEZ RO TE CHEHDIH D, BB X > TUIE IS — v ad
¥2T-oTLEI)ABENH 2. 2 2T, NAvi BHG L 72 ZGlERICE N 2R ERA» 6, 2055
EWBIHOHREO»2F L, ZOfGE L ZKHIC X > T LTE ARZ AT 2 0850 %2ERT 3,
IbLTE(latency based LTE) &% T 5. T/, v Ial—rarviZHoTREF RO M2 17 .

Reducing the Load of LTE

Abstract: NA(Nomadic Agent) is a kind of mobile agent using vehicle-to-vehicle communications and is
used as a virtual infrastructure. NAvi(NA for vehicle information) is a NA based system which is applied
to the VANET environment. NAvi operates on the onboard equipment of the vehicle and collects and dis-
seminates the traffic information through vehicle-to-vehicle communications. Simultaneously, NAvi uploads
these information to the cloud server via LTE communication to disseminate the information to the distant
place and downloads the information of the distant place. This method has an advantage that the latency
to get the information is reduced drastically. On the other hand, the load of the LTE infrastructure becomes
heavy in case of congestion. To solve this problem, limited LTE method which utilize vehicle-to-vehicle com-
munication in case of high traffic density has been proposed. This method decides to use LTE based on the
surrounding vehicle number and that has a limitation to estimate the traffic situation. In this paper, latency
based LTE(IbLTE) method is proposed. In this method, NAvi decides to use LTE based on the latency of
the received information. The method is evaluated by the computer simulations and the results show the
effectiveness of the proposed method.

Vol.2014-1TS-56 No.9

2014/3/7

A Proposal of the NAvi System that Provides Traffic Information by

1. LIS

THEAT 2 TN & Bl & ERS 2 K5 O, Sl G
WS OMEHASHEIEO %2 HIF 3 1TS (Intelligent Trans-
port Systems: HEERAGET AT L) VBN EZFLE LT
HEES T2, ITS @Bt e LT VICS (Vehicle Infor-
mation and Communication System:i& i 2 3l {f R (5 >
AT &) [1] % ETC (Electronic Toll Collection System: /

T TR
Chiba Institute of Technology

2014 Information Processing Society of Japan

YA by THERGINZ S AT L) 2], ITS ARy b 9—E
A B REAY 7 ITEHACELITS Y —EADBWR L TET
W3, VICS I, jE#E RICERIE S /&t i & D IR
INFHHRED LIS, E—a vy FM EEREEZFHLT,
B HRATIN 7 & DRl e h—F 7 —va v
ICERT BV AT LTHS, Livl, HWMOINE - feftic
AV 7 7B ELTEY, REHPHZIET 2 0Ici3x
v, HEHR ORI 2 72 @, — B R DFRERIPH IC
WRO»bs, £, ITSARY bH—ERZMHT 270
i, S L A —FERREL D, £ v 7 i b &%



BB Z RS
IPSJ SIG Technical Report

H7e 78 VICS [Flkk, $RALHIPHICIR Y 23 5. —HCTHE)
Harry e U2, HljOMET -5 21300, {7E
W, 7A48=DAAL v F ABS, 7NNy 7HEDKT A
T LADMEEER (Fu—7F—%) &R HEmIERL
HERICL DLy —THENL, ZOEMR%EIICHWH
FTORBNL—FEZENT LY —ERLEL LT3 [4].
I Vo IRIERY —E 22 1Z 00 LT3 ITS OEHRE

g, PR & O FIEMERE L —E DR 22T

TWw3EEZ6N5, UL, sGHENRIC K 2 RFHEKE
A ECAERIRY 38.1 AR & 4, AH— A7 D 30
Rl & B I NCT W 5 [5]. F 7 Bl D FRA T AR T 1 2 A2
Bz o sy, “RURFEOPE 28NS &, BUERE
ICHHE 22 TwE EEZONS 5. 22 THRLIEA Y
7 7 %3 &R FICREE OB OSBRI - FROEAIAIRE 25
NA(Nomadic Agent)[6][7][8][9][10][13] ZfHA 7 7 & L
THOW GO ZIT> 72, £72, $9KG X NA ITHiAR
FEICBD 598 v FIGXZ AIRE & 9 % CAF(Carry and
Forward) 12 & % DTN(Delay Tolerant Networking) F¥gE %
AL 72 NAvi(NA for Vehicle Information) 3 2 7 A %z
KL, dHili%fT o7 [11][12]. NAvi ¥ A7 AT, CAF &
HH S 2 O OGEE RO G 2179 CAF AL,

HHFNEEIC X D o 7@z LTE 2 M LT —
N=lZ7vy7m—=FL, 675 LTE iA2H 5. LTE
FE, ZEERIDELERIC Y — =i ibE 21T
9 2 & TR IS %25, 2 OBIELNE Yy, LTE JE
WRICKE AP0 5. 2O, LTE Z AT %5
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ZYORDOTEE, ZOMEZ MHl>7 L 3, ¥—NC
MuabEZfTOAR L T b ZlEROHE 21T, R
% LTE HADFHii 21757, LA L, BRELTE /7Tl
T OREHIHNITAET 2BIEZ RO TE CBEBH D,

BREEREIIC K > T EICY —NIcflvwEbE 27> TL £
IR H B, ZDTd, BEHET BEND NAVi 26
WU L 7 sl o feiiilic X b, LTE /7lE CAF J5
X&) % IbLTE A% i Uikl 179 .

2. BEEH

2.1 CAF(Carry and Forward)

Hilj 7217 THEL 5 VANET(Vehicular Ad-hoc Net-
work) 2EH S TW %, VANET &%, HEjH7” Py
7%y b7=7DILTHY, WEDA VT 7EMD
& TR 7y b7 — 27 Z2RERT 5 BT
H%. VANET BUECld b An Y —Z il L < %
7o, B LM IR AR T IRE S EIFH N IS B A3 22w
AREMEDYE S 220, N7y FIMEZIT) S EDEEL v E v
MRS 5. CAF(Carry and Forward) & FELL 2 F
HETE Y v b ZEGEARE R H A3\ 22 W IG A, B RIS
Ty bR L E EBEIL, B R HTEs B UL
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B2 5, Jtuc kD, HWEEOGEKICED ST
27y bR DREREASATRE & 75 % [15][16].

2.2 LTE(Long Term Evolution)

LTE(Long Term Evolution) 1%, BE#EEDH 3 R
D BT 2 AE 2 H3 5 5 4 HARDESF bR L T 5 2
&6, H39MREMSNLBEFBE/KETHS,
O LTE BHEHEGEFEDO AL ST, /3y 2 v BIligaR>
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ET D A 300Mbps, [0 5K 75Mbps O fEs 7285 35
fiT& 2% [17[18]. %8, LTE ZI5E L TR AEEREDS
TH 1Gbps, EH 500Mbps DS % FEH T 255 4 D
ik & L C LTE-Advanced MR INLTWV 5. T H Difg
WX 8NDT7 v T+ 6M5 8 4 HD MIMO % %45 %,
Eiz, EOVMIOMEFEICOWTS 24 H, 4% 8D MIMO I
WIBZIE BT EDMRTINT VS,

2.3 NA(Nomadic Agent)
AFETHREL T3 NAvi DR ER BT E LT
NA 3% %. NA L1, GPS EOMERME T N4 20614
FAEESREZ L LT RRy 72y PO —2 2L, i
K% AHNICBEIT 3 2 LT, REDBFTOEHRZ 2D
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DHAREEDNDH 5.
2.3.1 R4
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3. NAvi(NA for vehicle information)

NAvi &1Z, BfFEHO NA 2 HijoBEBREICAHLY
72 DTH S, HITH L HMOBEREDE D 6, B
HiPH - BEFGAIIE - FHRERILHITE 2 A5 2 & T, NA 29
BEIT 2 £ CoORMBEEIN TS, 50, Hijidd
1% & WRBETRICHIRD S 2 720, BE)ao @053
CHHIMEZ 728 2 2 LIk > T, X D RERICHERZ $4t
T35 ZEEWEEICT 3. NAvi OFANLE IR ERE O
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RAERARECRAEITREFIC & o THM 2R - 51k %
19 7=, HEHNADIC NAvi OBEI 21795 2 L3k 2
7-OTHD, Fo, TEKRITOE NAviIF 1 27 TFET
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