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(1) BEVATLEHEIELTFME (22L—2aVy) YF UL

@O ITU-R 28V TIMT-2000 (International Mobile Telecommunications-2000) <°
IMT-Advanced*} 3 T, System Evaluation Methodology (F=IZPHYE#EAf) & L CREflic 7
U A zERLTODEELCHEOEREHRFRIIT, Tieo@EY TH D,

* 3GPP : IMT200 (#f7 7 & X : W-CDMA)<°Enhanced IMT-2000 (#£#%7 7 & ZHSDPA :
High Speed Downlink Packet Access, LTE : Long Term Evolution)

« 3GPP2 : IMT200 (#EHRT 7 & A : ¢dma2000)<°Enhanced IMT-2000 (R T 7 & & :
1XEV-DO/UMB : Ultra Mobile Broadband)

- IEEE802.16m : &R WIMAX S — 2 ([HPHN TIZIWIMAX2)

IMT | Inieenaticnal Mobde Tebscommunications ) !
i 2006 | Enteanced M- 2000 | T Advanced |

i GUERENE OO 3GPP/3GPP2
[

e b et ' Organizational

h‘ Project Co-ordination Group/ Partners
\ ITU S‘EE]'iﬂg Committee 3GPP : ARIB/TTC, ATIS, CCSA,

ETSL TTA
x ' 3GPP2: ARIB/TTC, CCSA, TIA,
~ Technical Specification e

e (TSGs) Hiflex|  Members

Mo ot Lot W1 - e

Lo Aros Winines Aomss

@ Technical
Specifications
Pagk Usetul Dats Rate (v %/ﬂbﬁﬂ$<‘:ll &/ —OEEETOER ‘
it (BBE(E v AT A0/ ELEZ D < HERELB M50 T 0 ARIB 2008 4 4 H 10 B &)

2.1-1 IMT O#EZE IMT O FEHE(L AR

Q@ VAT LAREORNERFMOIZDIZFHiS U A Z2ERT D2 LMD HEENMAKIT,
UTomy Th o,

a. IEEE802.11 (EARLANIEARIZ YE{L) | IEEE802.15 (3T BF B M43 8 5 fH BRAZ ME (L : BlueTooth
%) . IEEE802.16 (BWA : broadband wireless accessfERIE#E{L : WIMAXZE) TORFHK I
- Use Case 7>HHfE 72 Task Group (LA FTGE #d) I EEHEMEEDNRIET LTINS,

* MAC X Y PHYATG(TGE, TGP, TGS)D 7 B FEVVIKILTH 5,
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(2) ITU-R (International Telecommunication Union Radiocommunication Sector) @ =&
DYRTLEFEMSF ) A(IMT2000) BMEESIaL—> 3 VB

ONS@IRT VAT LGl T ) ACHESE I ab—va VBBZREL TV,
@O MAC/PHY % B8 L 7= v A7 L VEREREAM
@ EFEUTa472L
« QST L 7= 85 D 7 — A (Drop) & #t #H 4L EE
@ VATALDARMLAT AL
BT T4y I BLETWE

Loaded or VoIP

Wraparound
@ RZRFHEE
* 19 cells x 3 sectors = 57 sectors
* 1 BS + 10 MSs / sector -> 627 stations
+ 1 BS + 200 MSs / sector -> 11,457 stations
Gl D 7= 8 D v AT LFRIE D E 3%
CHEDOVI a2 LV—Z &gl L 212 ¥Ialb—va HE

3) ITUR D=L AT LEEE L F 1) A (IMT2000) ns-2 MR—RX L 2aL—4&LT
EhnizVEH

OrbL@ORFEITHELNLRNEBTH D,
@  Scalability in memory
* Few network studies with more than 200 nodes
+ A configuration of 3 MSs per sector goes over 200 nodes
@ Scalability in execution time
+ Intractably long execution time for large-scale simulation
* No support for parallel or distributed computing (for wireless network models)
® Gul
* nam (included in ns-2 package) is highly limited in capability
@ Professional maintenance and support
+ No professional maintenance and support provided by third-parties:Dependent on the ns-2
community

+ Inability to share models due to GPL unless they are publicly available

DHBLOGIWZEARAL VT Ry 7 %> hY—27 (MANET : Mobile Ad Hoc Network) ™

_8_



INFOCOM 2000 ICBWTRENTET A M r—2AOMEZE LLTIZRT,

(4) Standard MANET Scenario : Test cases used by Das. Perkins and Royer in
INFOCOM 2000

@ Configuration:
*+ 50 nodes over a 1500 x 300m field for 900s simulation time
100 nodes over a 2200 x 600 field for 500s simulation time
* Random waypoit mobility
Move towards a randomly chosen destination at 0-20m/s
Pause for 0-900s (fixed for each case) before moving again
+ 10-40 traffic sources, each at 4 512byte pps (3 for 40 sources)
+ At least 5 runs for each data point
@ Performance Evaluation Metrics:
* Packet delivery ratio
* End-to-end delay

* Normalized routing load

(5) Standard MANET Scenario (Cont.) : Test cases used by Das. Perkins and Royer in
INFOCOM 2000

* Network system configuration:
* PHY: 250m range at 2Mbps
- MAC: IEEE802.11 DCF (CSMA/CA) with RTS/CTS
* Routing: AODV and DSR
+ Two level priority queue
Send buffer (64 packets) for routing control packets
Control packets queued for more than 30s are dropped

Interface queue (64 packets) for data packets
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(7) EEMBEZHCHIERN - BHIOHM

R I K OCKE T, ITSH#EY AT LOEBEEEDO —>TH 5 5.9GHz #f D
IEEE802.11p ZVEH L= Hiis AT LA DO EBERICIM OV MHA THY . xREF 1Y =
7 RRHBEA =D DY — 2T A WIS R L e Y B AR R B L OV i
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O HBHAROHEN

AR, WEAD RO L7220 ITS B 4 47 (REE . B8)T. REEXSE. BLRE
E) BEETOREEE (R  MEVEASRBER Y 27 A« LUT UTMS e &
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T ARIB & Fr 9, [H LAEAE KR - WEIE NGB B B PE £ %M Highway Industry
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RITA) 1%, 2009 4F 1 AITHEAALICR T 2B, 77V r—a Y, R7A4 37 4 2k
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EC-USIBANE -
EEACIZE T BB f 2
ISO/CEN - ETSI - IEEE - SAE#%EA, &L ANILTOFHED R e
T IZB BT VoV V21 DRET T Implementing 2011,6 A
- RSARTARNSH 3w EHMI fmenes WER
- S —IL
"EUDE R D= D HEMA—F<TyTEH
Policy Projected | Frequency | System & Data MoU signed .
Priority Protocol October 2010
US.DoT E+ 308
RITA EERE
1. Safety &
Collision L - IEEE802.11p
Avoidance 2013 decision 5.9 GHz M - IEEE1609.x EC-BABIARNE
2. Mobili lati H - SAE J2735/J2945 EER o e 1 ey
inwennet | RIS AT LI<E1 B1 DK
NEFDYEE
1. Safety / -HARRAREROEE
griging Support Deployment S.SE?HZ L —NI\EEEZgOgé:p o Tﬁgjﬁ:/x;_[_\ ﬁ%%@ﬁ/ﬁﬁﬁ
. Envi t - EC- : . =7
& mr;\girl?tr;men Mnden Way 700 MHz H - T-75 / RCO05 - HEE AR REGA —TAZEDH
HXiE
1. Safety /
ook, 8 Situational L - IEEE802.11p
* * Awareness Sﬁl(ztll-/se 5.9 GHz M - IEEE1609.x
e 2. Environment H - ETSI ES202 663 by 3rd ETSI TC_ITS Workshop,
3. Mobility ERTICO
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433 ZObta)LETIL (IEEES02.11p)

C.ARMETIL: 1a. Z7OFIJLETIL(802.11p)

o

$,41)ZNo. Env-Com-01

KREBHLEETIL ETIVIRTFEDINGA—E,/T—3t Yk

EF)L- G INTA—AE REHGE ERT51E
B |IEEES02.11p
ZIEED . 5.85-5.925 GHz
S PHY 3R CCH ch.178 CCH ch.178
(5.885-5.895MHz)
OFDM
(52 subcarriers
ZRAR modulated using BPSK /|OFDM (QPSK 1/2)
QPSK/ 16QAM, 64QAM,
Coding rate 1/2 2/3, 3/4
{=E R E 3/ 6/ 12Mbps 6Mbps
g 10 / 20 MHz 10MHz
EIEH A 0, 10, 20, 28.8 dbm |20dBm
ToTTHiERE s M4 g i=A IR
s LEE 2mUT LEE 1.5m
- AEHE 38mUT | KEE 3.8m
ToTFHHIF 0dBi
)7t ABE |-85dBm for 10MHz |[-85dBm *1
BERET /L TRZSRNDCE
HIx )T 52 52
BPSK-OFDM > RJLE|8us 8us
H—KA3—/\)LE]|1.6us 1.6us
PLPCTY 7> JILE|32us 32us
PLPCAYA —E  |8us 8us
FFT, IFFTEER 6.4us 6.4us
FYIFrHE EETDHEELLED |EETD
FUFUIINEF T
FrD-HOEHER [(10dB 10dB
Ly 3)LE
F—ABX v TFrDE
HEZLvL LR 10dB 10dB
BERETIL -
SNR [dB]

*1 ]RIEL—K (BPSK 1/2, 3Mbps) DIEE D ZERXE (-85dB) [CHFLWLVED LT 5.



REBHLEETIL ETIVIRTFEDINGA—E,/T—3t vk

N3
R EFIL-BHBE INTA—HZ RKEJB7E{E
IR - B |[IEEE802.11p
T—3) MAC A= CSMA/CA CSMA/CA *2
= AOvLE 13us 13us
é;%&’;;b'g““ aCWmax = 1023|1023
arroiar- N .
'bEE';I_J\Z/EIH‘yF%:;{ aCWmin = 15 15
SIFSE 32us 32us
MTU 2304 oct.
IJL—LHYA4X MAC headr 32oct. [MSDU + 360ct.
Trailer 4 oct.
L3—hIL—LBRKE
e 1R 7 7
(dot11ShortRetryLimit)
AV IL—LRKE
e 1R 4 4
(dot11LongRetryLimit)
dot11RTSThreshold|3000 3000
BSSa THR
TOEHA true true
(dot110CBEnabled)
Fa—F HIEK *3
EDCA ACI 01 AIES S..IFS + 9 x slot SIFS + 9 x slot
time time
ACI 00 AIFS S.IFS + 6 x slot SIFS + 6 x slot
time time
ACI 10 AIES S..IFS + 3 x slot SIFS + 3 x slot
time time
ACI 11 AIES S..IFS + 2 x slot SIFS + 2 x slot
time time
AGC 01 (BK) CWmin |aCWmin aCWmin
AC 01 (BK) CWmax |]aCWmax aCWmax
AC 00 (BE) CWmin |aCWmin aCWmin
AC 00 (BE) CWmax |]aCWmax aCWmax

AC 10 (VI) CWmin

(aCWmin +1) / 2 -
1

(aCWmin + 1) / 2 -
1

AC 10 (VI) CWmax

aCWmin

aCWmin

AC 11 (VO) CWmin

(aCWmin + 1) / 4 -
1

(aCWmin + 1) / 4 -
1

AC 11 (VO) CWmax

(aCWmin + 1) / 2 -
1

(aCWmin + 1) / 2 -
1

*2 ETHORSEVZIZELT, \v9IA7ET580DET 5.
*3 FSEVINBEMRETEFL—RAEFIEICEY, EENEKRTEIIETE.
=121, FHLWLAPDUD AR EITEEF1—FT592TH3DETS.




REBMBETIL ETIVIRTFEDINGA—E/T—3t vk

2\ K
R 7 ISSA—RR, REME AT AIE

WiIEE. (M |IEEE1609.4|{E A, *&EH FERXEH iz

F—a1 TILFFrRIL U ot ,r

A FRLsas,  |BYSTL 2L *4

CCH CCH &ACMAIFS |EDCA/S5A—4LRIL [EDCA/SA—HLRIL

CCH &ACD 0 0
TXOP limit
CCH BACD o= e o= L
CWmin, CWmax EDCA/NTA—AEEL [EDCA/NTA—REREIL

x4 Bl TFyRILEIEAIXITHEVNEDET S.

REBHLEETIL ETIVIRTFEDINTGA—E,/T—3t vk

AR EF - NTA—RE, R EWE BT
vk — (M |IEEE1609.3|{EH K{FH FHRXFER iz
I o LLCAYA 8Byte 8Byte
AR—FE WSMPA YA 8Byte 8Byte

[1] “IEEE Standard for Information Technology—Telecommunications and Information
Exchange Between Systems—Local and Metropolitan Area Networks—Specific
Requirements — Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications,” IEEE Std 802.11-2007 (Revision of IEEE Std 802.11-1999) , vol.,
no., pp.C1-1184, June 12 2007.

[2] IEEE Standard for Information technology——Telecommunications and information
exchange between systems——Local and metropolitan area networks——Specific
requirements Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer
(PHY) Specifications Amendment 6: Wireless Access in Vehicular Environments,” IEEE
Std 802.11p—2010 (Amendment to IEEE Std 802.11-2007 as amended by IEEE Std
802.11k-2008, IEEE Std 802.11r-2008, IEEE Std 802.11y—2008, IEEE Std 802.11n—-2009,
and IEEE Std 802.11w-2009) , vol., no., pp.1-51, July 15 2010.

[3] “IEEE Standard for Wireless Access in Vehicular Environments (WAVE) — Multi—
Channel Operation,” IEEE Std 1609.4-2010 , Feb. 2011.

[4] "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) — Networking
Services,” IEEE Std 1609.3-2010, Dec. 2010.

[5] BAEE N W AT LIRER S, S X TLRARK20-F-9 REEERXIEVATLDE
ERVIAL—AREATEI—PEYTAREITAREE. TR21E3R




4.3.4 ZORILNETIVL(TZT)r—3Y)

C.ERBIETFTIL: 1b. FAFIIETIL(TTYHF5—3Y)
<F1)ZANo. Env—Com-01
REBHLBETIV ETIVKRFEDINS A2/ T—2tvk

558

FI—

VEMIE

EFL-E INTA—FE REH7ZE RAT 5B
B (%588 [EET %51 2 il %51 Bl
il T EEEHERA—K [EEEHEERA—K
okajL |SESE 5 DER B D ETH *1
APDUH 4 X 50Byte 50Byte
APDUA K JEIHA *2 |20msec 20msec
EEHN E{EEEAR5E GES
FERFYRIL CCH / SCH CCH
EDCAATIY) ACO01/00/10/11 AC11
O|E—ay |E—avEA HY. 1L L
g5 I S T P T
[ BB
SRS *1 (A—A)L-Ta—k [(A—hH)-Ta—F
FrRH) FrAH)
APDUH A X 100Byte 100Byte
APDUA K JEIHA *2 |[100msec 100msec
EiX L L
FERFYRIL CCH / SCH CCH
EDCAATI) ACO01/00/10/11 AC10

*1 7=12L, MACBTIZA—A/LTO—RFv X EEF.
*2 1EmH-YDAPDUEREHE. =72, EEHYDIZE(X, £ SN T-PDUZEIEE [E L
PERLTEFEMIEETIEDETS.
*3 [RFIEFLUSNDEM

(1] BEZ24th, BxFIEITD - D EER @IS (5E2#R), Vol.2010-MBL-56 No.5, Vol.2010-ITS—
43 No.5, 2010/11/11.




435 BRIGHETIL

C.RETIL: 2. ERIGHEETIL
< F1)ZANo. Env-Com-01
REHGZETIL

ETIUREDINSA—E2/ T2tk

ETIL-REA INSA—E% KRERMGE BRAY 5B
hb: o7&t [15(m)
hm: 77752 1.5(m)
A ERE 0.9_52(m)(@5.8GHz)
Qo R PTTS g g ag |((LEHE
0O reet canyoni wi: EEIET
LOS-NLOSETIL el 35X n+4(m)(n: B
(— & MEIE) w2: B RRIE2 @)
R x1: =L ™
X2 - ﬁﬁ,ﬁﬂﬁﬁﬁZ (ﬁLE{K#)(m)
(B s oxgamg  |[EEEEM
AOEE 0.052(m)(@5.8GHz)
Ub — O/ f-
O |BEZMER || e gy [(LEEFM
° K& (2RETIL)
[LERITU-R P.1411-50LOSEZALVB]
@ |74l
RorS5—RIEH
2—CU T EEE M olu1y— (E<MBENEE
[ZIEHHEREIC &
YRkHB L)
=&t L
xR4T () L
x4 () L
ml#r AL
ErIFrHE

LoSDIH&E

d
20 IOgIO[R)pJ

d
40 IOgIO[R)p]

L

LoSm = pr +t6+

NLoSDiB&

L =201logjo (% + %) + X% fa
W,

12

D, = (m][arctan[XZJ + arctan(
2m W,

Lg =10 logo[X % (X +X,)]+2D, =0.

HARETHERIEHETEXLUTORKIIITU-R PA411-5DFYSHIILETIL:

for d<R,

for d>R,

Lnios2 = —101log;q (10_"r/10 + 10—Ld/10)

), [4th

2010 —

W 210 X
180 4 1

1190-a— [+201o —

( m j gm( A j .

X
W

_ﬂ

HHITEEF XAV NESROIY)

~ 4hbhm
A

Rop

pr =

)\2
20l0gio g
m
FIGURE 3

Definition of parameters for the NLoS2 case
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ITU-R P.1411-5(=3% 9 BIE1E

L ERER—APRERMTEICHIEEDEIE
(LOSENLOSERFIE TLOSHKIC K HIGIRIE R ANLOSRIZ L BEIkIELZ LRI S5 E DM IE, HER1SH)
UTDZODHETHESNIRIRIBRDIEDREVADERIBLERLS

‘LOSHZEML, ER{E RREMEREEHDELTRO-EIRIEX,

"NLOSHZFALY, RZE MR B I U)LY R DTG R,

2. ZEL LR EAZMADIE S DEREBETEE

(ITU-RP.1411-5[C[F =R L R EREZHADIGESITRESNTLEL, ULTOKSIEFHET D, HER2SH)
RO K3(x1, x2', x3%EEDHZE . UTOZODEEIZEI - THELNDEIRIBELIDORENADEEES,
*NLOSEK T. x1=x1", x2=(x2'+x3) L TR OI={GiEiE %,

*NLOSE T. x1=(x1"+x2), x2=x3'EL TR OI=1GiEiB %,

ZEUERZRZMNDIEED. LRICECFERIZEYKRDHD,

(ZEAZED, STESNB3DDEIRIEL DR KEEED,)

R RE2
- X?‘
X, N
b Se—— g}

H f '

X
" - Xy

EH1

N ||

-5

-LOSZ :ITU-R P.1411-5 Street canyons LOS SHF~15GHzETILIZBWTEM7TraztosLi-1m,

(UHF&YHH FMICITSICE DN B5.8GH2EE O RLERBMNZFELL,, EHERSTLLOERTEM 7T (T EET DA
MELY,)

*NLOSZ :ITU-R P.1411-5 Street canyons NLOS 800~2000MHzET /L
(BVEAEHOETIVIEERIBEOEtEERE TSI ENGEREEOHENRBETHLEEZOND,)
ETO/—RICHTAEREBREHETIDOILEDELIGENHLIDT, FETEHIL,
(BENEBENENEEAONSRAFTTEHERIEXRBARIEHENRETHIN. oI DEZLAETEAD/—FIZHTS
HEFABTIBNETRETHD, =LA AVDBEVATLNDREEEN - R/IMZERELENSRIETREL GRS L
DRRENFFETELITHAINL[I—VUIEBENMELNGEN], LOSKZERAWLWTENICHIG T HEMRIERHERD. TnEF
FRETDIAND/—FDOHEETD, L)




436 EBRETI
C. EARBETI: 3. EBRBETI

<F1)ZANo. Env-Com-01
hoyiE REWLBETIL ETIVKFED/NGA—E2/T >
ETI KR I\TA—EE REHE RAT5E

B LAgEpmmE
pZ A s,
ETL B BB R km GEmaleeg |1000km
T5HL.
B |ESHETL | EEREE L g?gi’”:"'ﬁﬁ 10.00 km
e WARBIT, —H -
BEITAR ] WA EEST
HiEwT B A HY L sl
. EREHEEE 120km/hBE 2%
fLETEEE o SEHERE 100km/hEE 3% |
Hitr AR —
EREETEAE U N SEEmoBRYE Y| L
el MEAL EAE WL I e |TE
RN s sEEe) [EROTR2ER)
W ERIES d > 3.5m/3.75m 3.5m
B PREES do > 45m(BIFEST) |4.5m
W B ds > 2.5m 2.5m
0 458108 dw >3.5m(2m) —
'EE 3%&1%-5&%;* 1.5m(1-2m) —
0O &&hp —
LEF(HERFH)
2200 &/h *2
RERE EARERE 28 g2 M (£ |2.200 & /h/lane *2
&5F) 2500 &/h
*2
BATER 1000008 L [1800 /h/lane 52
1 EFRITER BV YR BELY.
* RAREBEAH
L

! —_— N
?——
ds
dl dc dp dw

X (#) BAERG R, BREEGOMRSER, TR16F2A, p173&Y RN, —HRE.




437 RBFZ 749V ETIL

C.EAETI: 4 RBEMEVIETIL/EEYTAETIL
<F1JZANo. Env—Com—01
RRGETIL  ETIVREO/NFA—2/T—5tvk

ETIL-HEE  N\TAE4E RERME RAY51E
HljH 44X AEE HAZX(EEXIEXEE) [12m X 2.5m X 3.8m *1 |12m X 2.5m X 3.8m
LE®E HAZX(EEXEXES) [4.7m X 1.7m X 2m *1 [4.7m X 1.7m X 1.5m *1
$2al— BB HERRERR 3
SavESL (S ECEE] BRI (g«rAxT‘yj’Faﬁ (B4 LART YT
fm100msec) 100msec)
HlKRR HlxRH BB & BB
HRUERE |EfRUERR BB &R Eiw
IERE-ERE-GL (IEE-EE- LB (¥h38) Generalized
BEHIEETIL HEETIL Force Model
HIgER HgER HYy. gL L
NURILATIE [\ F)L I HY. 1zl L
&= mE A IlE *%ﬁ‘ﬁlﬁﬂlfﬂl HY. 1zl L
B2 R T 53 R HY. gL L
T)TF4T74A40, 5
HERELE BHlFEL DR L, —Ek, B | A5
nwGE
EEEIR BREER HYy. gL L
EFLAD | |REXER-& |RETER PR RLRAZER:
b TxEE  |@E oo fonar 43
EITEHEEER | KEBEE%) 20% 20%
TR ELLER (%) 80% 80%
W5 B SR A i | R B B R SR B R (%) [ 100% 100%
—fREgas e R | KB EBEE®) 100% 100%
LEEREHE® 0%~ 100% 100%
HlmEE HREE 100km/h7ETHF  |224/lane/km *3
20km/hE FTHF 1104 /lane/km *3
FERE ABEEFERE 80km/h 80km/h
LTEEAERE 80km/h, 100km/h  [80km/h, 100km/h
(557 LRE REEHDFEELRLC |80km/h
BAMEE-& | KEESKINERE 3.0m/s2
KR E AEERAREE 5.0m/s2
EEERAIMEE 3.0m/s2
LT EEZRKRRE 5.0m/s2

[ 31| £ K I0R E REHELFEL 3.0m/s2
X B KRR E REELFELC 5.0m/s2




4R

REHLZETIL

ETIVIRTFEDINGA—2/T—3tvk

%5285
B5H

ETIL-RREE 5444 KRR E FRY5IE
FRHIEmMmER | X5 EmiER *HE wEE zoMm| KEEDH
1EIDEHEH M |37 581EE 3
BN TOHOER RS |4m / 10m 4m
. P BEHEK IEEHE [IEEEK (BAMIC
EiTER |[EOER B oEEALE | OxiEE)
x5 EENFER *4| M EEET HY 1L HY
O &k
5D
EKIA~NDETR
BIRLOER  |HY B .y
BEEEAOIAHA | (BYngaiEm) |
RAEKIIRIZKS
H1%9
-EMIDD R A fRR
O &R HY 1L L
CHEDLER (BYDHZEIXIER)
O 5

RSAN—IZ K58

73
-JEREERDEA
&

HY gL

1-
(BY DIFEITIER)

IR 51138 & 1) 10

% 51138 & 1 70

FILTAYX LK
TVTFA4T74A4>

TIVT4T74A4

* RRMGTEX, EREBEFEIFONEEHE, SEBEEICHLTSHEHET. RATHHET
¥, 847078 ERELIZLE-.
*2 SE FRAEZBEEN 18008 /lane/h, RE BT ELEMN20% TR TORBEEH{BNRIEMNSHEIEKT
=T BEE, 120045 /lane/hE7Y), TR LEEE/NSA—R(ZHITEIRREINFEKERTHS.

*3 ERAEBRESH
¥4 BE KATEM, "BRAMKRINETOROHOERHBERMOBRE", ITSHAESR, Vol.2010-ITS-

42 No.8, 2010.
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Safe
distance

Collision
avoidance y
ntersection

collision

avoidance

In vehicle

signage

Road signs
notifications Curve
speed
warning
veh?gle
Incident waming
management

Post crash

warning

Safe&y
applications

Intelligent

traffic flow
control
ITS Efficiency
applications applications Free-flow

tolling

Vehicle
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tracing

Road
condition
onitoring

Comfort
applications

(Hi ) [Tk s-11 1
X 51-1 ITST7T 7V —varhraly

Tu—RFFxy A MGRELTIE, 7907 4 0 T 2_X—RINRR/A vy E—VHXEEL
AT 272 ODHREZMRA T DR EHRERERINTND, EEF YV AFTE, 7r—FF
YANFRELTH 2T T T 0 7 HRERMAT 5, AGRT, HFimRHE A vk
— VIR T X AR E T D RAD (Random Assessment Delay) #[ FIC[E— £ » & —
CELOLHMEU EICZETLIE BV R RFRXy R NEFIETHILICEY, TERA Y
t—VHEEEENH T ENL ST b D TH D, EHET TV AT AT 7 28
79T 4T HRTIE, ZIUTBMATZA v =V RNHFRBIEZBZ T\, £REAET
U7HTZITM o7z (BEEMEZEL2 T Tlo7) He, ZELELO & R ST HkE
T2b0LT D, Fo GFREBEUAN, BIETVTHT) OICZITRoTA yE—UN
R v 7¥F A (TTL: Time To Live) 2B A CWIEHE, TDOA v —YEZELEZLOL
HIRTH, F7a— KXy 2 MIfThbhnboET5, /o, WAy E—VEZEL
Tob—EHHE (L%, Avb—VEREMEES) 2R TH—A v E—VE2ZE LY
B, FRAYE—VLLTRIEI bDOET S,

UTIZZEDOEET VA Y X LERT,



(Ao EBISy TV TAXT LT X L]

Fii AvE—YMOEZTe—R¥xx X IET7Z 7 (Fi=1 ®&XHIL)
Mi: HEiNZE L IDI OAvyE—Y

Tusg: A v E—VEHEZA~Y XN (EHR)

Tusgi: IDi DAy E—VHE#RY A~

Tusgi: IDi DA v E—VHEHRY A ~fH

Tusa: A v E—VEREM (EH)

N:IDi OAvtv—TiZxt 3 2N K v 7#FHm (TTL: Time To Live)
getTTL(): BlE A v EB— T DERF v 7 FH % KT Bk

setTTL(): Bl A v B =I5 BOERERFR v T FEm AR ET 5 B
Lp:IDi ® A v¥E— 24 28 BHEERME (8%

distance(): 1A v & — Y DAL E D & BLHLA £ TOEREL K3 B
Dip: IDi DA » &=k T 27 A EBIERME (EH)

delay(): 5%t A v ¥ — T O AL & BLREZ & C O RER 2 2 3 B 4K
Co:IDi DA v E—=VICxtT HEMERA v —UHEME (E)

C:IDi DA vE—VIiZHTrEBEA Y-V

Ruin: RAD 1 O fc/ME (E %)

Rinax: RAD E D i KfE (E%0)

R:IDi ®Avt— U2kt LTHAERE I N TS RAD i

Trapi: IDi DA vE—VIZxt9 5 RAD ¥ 1 ~

Trapi: IDi DA v E—UIZkT 5 RAD ¥ A ~{H

random(): FIEICHEE SN HEPHIZ 72 D —HRkELE 2 I 3 B 4K

loop
if receive message M; then
if distance(M;)>Ly, or delay(M;)>Dy, then
discard M;
else if Tysgi € Twmsg then
Ci<C+1
if C; =Cy, then
Fi=1
end if
else
Tuse € Tuso U {Tusai}
Tmsa,i=0
Trap,i =
Fi=0
Ni=getTTL(M;)-1

Start timer Tysg;i



if Nj=0 then
Fi=1
else
Ci =1, R = random([Rnin, Rimax])

Trap,i =0
Start timer Trap.i
end if

end if
else if Trap,i = R and Fj=0 then
setTTL(M;, Nj)
Rebroadcast M;
else if Tysgi = Tmsc then
Tusci € Tusc€ Tuse \{Tusai}
end if

end loop

52 M7 UAR—NE/IRry NU—7 &

IEEE1609.3 ®F =7 )V A X » 7 O 5%, UDP (User Datagram Protocol) /IPv6
(Internet Protocol version 6) #H|H 3 %, 723, UDP ~ v ¥ 8 Bytes., IPv6 ~ v ¥ |
40 Bytes Th 5,

53 AT 4T T 7 AHIHEE/ L

IEEES02.11p £ §2% (v hU—2 @A IP 352 b, ITS FORUM RC-005 X
ITS FORUM RC-006 & L72\), i HF v % /11X CCH (Control Channel) ®&® 1 F %
45, 2B, MSDU (MAC Service Data Unit) OV A4 Xix, 77V r— 3 5

—Z|Z, UDP ~v % (8 Bytes), IP ~ v % (40 Bytes), LLC (Logical Link Control)
~wv % (8 Bytes) #Mx7=bDiZ72%,

5.4 EMIsk

9.2.1 107 3115 LOSINLOS £ 7 L % i\ 5, 7e#5. 2 [8] A LLKE O 1T >\ i,
7 ERRO N L D



SOUND/4UIZ L W AR S D BT U 7 10 kmX24 km, 24 FE] D@ b L— AN D |
RN, ZJEMXZE D HLZb0 L LTREtED (81 28, o7 — X XEE
KT —H~N—2Z [ITDb] IZB kT H T —HIZaH s 5,

221 OBWREWET LV EHWDICITERFEZLE LT 5, ok, B (HE, BE. #
HET) UAHAO ) TIZIEEEORMP LD LT 5, FEERBEIWET L TIX, O
Bx —BICRET L, N —AT —ENOHETLILEND D, BRIEEZHET D —
DODOHFELLTE, PL—RAT =¥ o EFEHEHEL., ZhExHWn T, iz,

I B =8 X 3.5+ 2X(1.2543.5) m
ELTHIMTZ2 (2T 35miZFE3IES 1 fERMEYOERIEE TH Y | BEIKE 1.25
m, HEEE 3.5 m AZBEL VD), EERRBEBHEDOZOMDOT Fr—F & LTiE, H

552 ALEBXERETI

7Yy FREBET IV (v X rET), RLDHREKET LV (U AhIETIL) IZ
LT MATES IC L D Ak SN2 @it hL—A L LTiRtENnD 222 8LV 223 %
BHROZ L),

X 55-1127 Y v RIREKET LVEZRT, ZOEF/ATE, 2kmWU O Y 72, B
HOD AR IR T 200 m IS, S M 9 AR, BRSNS 9 AR DB B I ZE AL AT I B &
ENTWD, 2095, HALHEID, FHEEENAM 2 EHEER, £ Ol 1 #8E
B, RMU<ANOIC, FEFENAM 2 EHGER, ZOMITA M1 EHRERTH DL, &
RARICFEZDREBINTWVWD, ZOEFIEFEE 5.5-1 TRENDAT Y v MRV, &
TRILZAIV 7 THUIVEDS,

F b 7 17 (y)

«—> FHEHMK)
551 7' U v RIREK - B Ry hU—7



#£551 77Uy FNREK - -EFATU vk
55 10 5 55 10 5
. R
A AL 5 1) A v 7R R 7R R
TG 7 1) OIS R OIS H * R
SREES

(FHoHAIT [#])

552 ICEODARERETFT VEZRT, ZOFFATIEH, FESkmOMRT ) 72, K
SHRICAE S 25 30 FEF o e HE B SO, MAHE R Eo £ 125 m, 250 m, 500
m, 1,000 m, 2,000 m, 4,000 m OHSZ Z N ENFES K DT, JAHMICERSEE ST
W5, FEHIRE R, BEAE. RS IS OV D E RS ] 2 EAGE R, T oM g1
MEBCTH D, £, BAHFMICIE., PO EEEE O RLER S M/ 2 EHGERK. 0
23l 1 HARER Th D, BRERICIIFEENREINLTND, ZOFEFIEER 5521
TREND ATV v MW, ETRLZAI V7TV D5,

5.5-2 [RALLARER - BBy NU—7

# 5.5-2 [RILOHIRERK - F5A7Y v b
55 10 5 55 10 5
Vs == alf\‘
25 1) 7 e 7R R 7R R
J& 5 1) O R O H A R
S

(FHOEAIE [B])



22,1 OEEGHET VAR WD, FEBLBIKET VLR CL, HEELZLELE T
B, ek, HK (HiE, BE. SEGD) UAOZ ) TICEERBOEM RS LD LT 5,
7Yy RIREEET L, ALMNKREBETLOBET LICENT, BEHEIEZ 3.5 m (8 3
TR 1 AOE AR Y) & FIIC L CHBEIZ1.25m AEIX35m &> T D, T DORER,
Al 1 AR O E KR IT 2 X (3.5+1.2543.5)=16.5 m. Al 2 ELHR O EKE L 2X(3.5X
2+1.25+3.5)=23.5m L 72 %,

5.6 PEREFEAM R EE

ZiBHY 2 2al—varxzl7 (YRalb—varxzl7) Oy VMo TIEEE T
REDEEN NS DA B DL, EDD ‘%°i:V~Vay®%ﬁ7~&%W
92527 (HBHZUVT) BREBERYI2L—varyrz U7 XK0/NELTEHIXLERD D
ZOFHZ VT ELTE, Y alb—arz T Oy UL aiRiaikEEERE (]
IX£500m) UV ER-7=bD LT 5,

56.1 77UH5—TavELANL

[SCHR 5-2]10 Table II (KERDOFE 5.6-1) (2%, 7o —KFKF¥ A h7a halroizboE
BREMA N vy I RELEOHLNTND, ZOFMA N v 7%, HEICETILO, 22H
CHET 250, BEICETILO, ZNLEKEALELOD 4D EIN TV,

BEARNY v 7 o JUE#Z (Redundancy rate), EEREIE (Success ratio) , %
ZefIA MY v 7 B EEEE (Propagation distance) . %

Rl A Y > 7 BlfE84E (End to end delay) . %

Mo ABNY v 7 Aok A ¥ — K (Propagation speed) ., %

F7o [Tk 5-2] T, 7a—FRFR¥y A7 hardkLTlE, TEMEZHSIZ-2D, &
H—EDOHAIZ, MVWEEEREMR LoD, TEAHFUERELBMITAZENEE, LI H
WG Bileema A MY v 27 & LTERAZE#Z (DE: Dissemination Efficiency) 23f2% S
Tb\éo

_ Propagation distance x Success ratio X 56.1
End to end delay x Redundancy rate .

EAES F Y FICEODHABNY v Z7ICIX.DE E ZNERERT H4oDEARAANY v 7 (B
1S, BRERR IR, BEBRIE, WER) 2ERT 5,



TLE % (Redundancy rate) :

No. of duplicate packets

Redandancy rate = 7 5.6-2

No. of source packets
BLfE A3 (Success ratio) :

No. of vehicles successfully receiving packets

Success ratio = . 5.6-3

No. of vehichles in the network
BlfS B BE (Propagation distance) :

Propagation distance = ‘Packet last position — Packet initial position|. =\ 5.6-4

BfE#IE (End to end delay) :
Propagation time = The instant the packet is received at a specific point

) R A 5.6-5
—The instant the packet is originated.

B, BEKRIRICONTIE, YIalb—varz U THOBEGENER & & I8k
THERETIZ, O (HlK) 20Xk CHETI0NMBEICRS, £ 2T, 2O
AR w7 OBEHBICHIZ-oTIE, £51-1 18T 6 >OT7 T r—vaicBnt, &
ERFE N (B ~%+B) BE= Y 708Kk Y 7T A A8 (BB H g WAELE,
ARG WAELE, FMEREE) S BIERMAES oy ~%to) BEZY 7 BNIEE
IRREFF AR (BEEG WY, LA EWRES . B - ERERERE) KO TEXLZ L
ERGE

VT NEALE . A= UNEAELTEBREICEHREGNZP.LE L TERHEZY 7%
EL, 2O TICHFETHRTOEGICH L CEREKRNELFMT 5, 77420
L, SREA vy E—URBGORGFZ=Y TNEELR, S TIEEOIBA -V
ZAE LIc#ElH & T 5,

PIEFFARR - RO 5E 1T 5.6-1 IR TEVEET LR ZRE L., ofk (FEE
WOFEFT Y TNOERETY 7 OHEBEXEGELE), /5F (BREBMOKFT=Y TN
OEMEZY 7 T4 Ay —VEZEL-EERS) & L CHET L, Bl EIL,
YIialb—varz TR (FHE) FPHEmHEZ I 2 b —v a7 HE TR
LEbDELTHETES, YIab—ya by Iart—yara TR
WAEBH N 1T, FEEHA S I 21— a3 U THIZKRALTHOHET S £ T
DO SE-LIHAEREH] S & BALRFH &7 D O HEmFTAE A 26, IRAD U F DA
XoTitHETZ %,

N =AT. X 5.6-6

ISR WMEE XY TAE A DT B DBIER R N5 O T B IE AT TRA LT,



HErzU7 —~—3,!
BEIV7
Mt EIERR

v2alb—3vIl7 —]

X 5.6-1 JiAIk o BL(E S

&

ROA A=Y

£56-1 JO—KXx¥rx A +TOLILDF@mMAR) VY

(H i) [SCik 5-2] # 2

Domain | ID Metric Name Mathematical Definition Description Unit Fa:’:lr::le
no. of duplicate packets Measure the number of duplicate . X
1 Redundancy rate unit-less Low
no. of source packets packets per one source packet
broadcast packet no. of source packets i sung : p
packet
. no. of vehicles forwarding the packet Mcasurc ll'!c proportion of vehicles .
3 | Forward node ratio - - in the network that rebroadcast the |unit-less Low
no. of vehicles in the network
source packet
. v vehi Measure amount of broadcast traffic
4 Link load MMMW—M : received at each vehicle over unit bit/s Low
observation period .
time
. . . Measure the number of packets
. E E i /i - . .
Frequency| 5 | Broadcast overhead 2. of duplicat _acke_ts reccived by 8 vehicle collectively duplicated in a defined | pkt/veh Low
no. of vehicles in a defined zone area
Delivery ratio, no. of vehicles successfully receiving packets Measure the propm‘tl(?r.n of vehicles . .
6 . - - that successfully receive the unit-less High
Success ratio no. of vehicles in the network
broadcast packets
. . .. Compare the reachabiltiy of a
R t . vehicl th t ket . B .
7 eception rate, 10 Ve ey Teceiv ing S beoadons frenetn broadcasting protocol to that of the |unit-less High
Reachability no. of vehicles reachable by pure flooding .
pure flooding protocol
s | Saved rebroadcast no. receiving host - no. transmitting hosts Measure the number of saved unit-less High
no. hosts receiving packet rebroadcast packets £
Collision ratio, no. of collision packets Measure the rate at which the .
9 : - x unit-less Low
Packet loss ratio no. of transmitted packets collision occurs
Propagation Measure the distance between the
10 dip;;lagncc | Packet last position - Packet initial position | origin of the packet and the point m High
where it is last received
Forward progress, || Position of next rebroadcast vehicle - Position of current Measure the additional dlsta:_it:f: .
11 . covered by the packet when it is m High
One-hop progress |transmitter | broadcasted
Space rebroadeaste
Number of hop s . Measure the number of hops that the :
12 propagated Last hop the packet is received - Packet origin packet can traverse hops High
Sustainable number | Last hop the packet is received with required QoS - Measure the number (_)f hops tha.t the :
13 - packet can traverse with the desired | hops High
of hops Packet origin .
quality
P tion time. | The instant th Keti ived at ific point - The Measure the time it takes a packet to
14 ropagation time, | The instan cpa(_:_-:- is received at a specific point - The| o e cource 1o a specific s Low
End to end delay |instant the packet is originated Py
) point in the network
Time
The instant the packet is received by the next vehicle - Mca_surc the fhne until the packet is
15 | Rebroadcast latency s . . received successfully by the next s Low
The instant the packet is broadcasted by current vehicle vehicle
Propagation speed, . . .
. . . . @ 5| 5 .
Mixed | 16 Disssmination Packet propagation distance Measure the rate at which the packet /s High

speed

Propagation delay

can propagate per unit time
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VHIABRE
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FHAE
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TOWRTEEE(TRE, RENDE, GRIEE, REEL REDE) EFET5.
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EREFER
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BRI
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O B AIGJUYE, BIDA) B EEKRGREHRK)
% ZRot
B EER(CCEMRX)
RBZT199
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O BIERAL—F O BKIEEL—F @ IEELLGEE)
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B ZOM(EEEDRBRFDLZE FERMN —RIZEIZEFND)

I EF@E4E
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572 ETFILBE

B. ET/LHEE:

2 F1)ZA No. Telematics—

01

ETILDSEE REBWLZETIL
H 54 ETI)L-$RIES ETILDEREA
W E - MACIE W [802.11p IEEE1609.4
— S P ) H [IPv6
1. 7Aka)LETIL o AT = |uDP
T r—a B B\ HO AR ISYTAY
SEEETIL B [Broadcast
| O SRS B A AL(E CBR i
| O |38 PR s E CBR b530]
PRig
W |EIEREE 1 AytE—o ITF/NVIEMEER
- — BE
2. BIENTTAVIETIV o e, —
kSEvTY—A O |s: s gt oy MRS g
O | 1ERATE CBR thisg
CBR s
W ERIEREE ARV DtmE i
&)
ITU-R P.1411-5 Street
EERETIL M [canyons LOS-NLOSETIL(—
3. BRIEIRETIL ERIEIE)
21—V S RES m 5L
SRAL S EE ¢
4. BHEFIL FEBETIL - R el oEdk i
ZEFSEVIETIL W= EHX 254 RIS E
EEUTAETIL ATEBETFIL W 7Yk #iti (vo\wiy) [RS8
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573 7O bra)LETIL (IEEE802.11p)

C.1. Zakra)LETIL

< F1)ZA No. Telematics—01

KERHLGETIL ETIUREFEDNTGA—E/T—5t vk

ET)L-1HtE % INTA—B% KR (E RATSE
W |[EEE802.11p

YEE.-T—2) B 5.85-5.925 GHz

PHY K% CCH ch.178 CCH ch.178
(5.885-5.895MHz)
OFDM
(52 subcarriers
&"‘E}E}jﬁ:‘:t modulated using BPSK / OFDM (QPSK 1/2)

QPSK/ 16QAM, 64QAM,
Coding rate 1/2 2/3,

3/4

1Ri%RE 3/ 6/ 12Mbps 6Mbps
THigiE 10 / 20 MHz 10MHz
EEH A 0, 10, 20, 28.8 dBm|20dBm
7oTHiEM G [ 14 AR M 14
P EEHE 2mUT TLEE 1.5m

- ABE 38mUTF | AFIE 3.8m
7oTHHE 0dBi
T )7t AREE |-85dBm for 10MHz |-85dBm *1
BERETIL THRZSBROIL
HIXr T 52 52
BPSK-OFDM Y VRkLE |8us 8us
H—FAL28—/3LE|1.6us 1.6us
PLPCTY7>JILE |32us 32us
PLPCAYA—E  [8us 8us
FFT, IFFTEH#]  [6.4us 6.4us
FrITFeHE EZETE/EZELEL [EETS
TUTUITLEBEF YT
FrDr=HOEHER [10dB 10dB
l_/»‘f/all«lf CET
F—aEE v S
nEzLys oLk 1098 1048

BERETIL

BitErrorRa

*1 ]RIEL—L (BPSK 1/2, 3Mbps) DIE 5D Z{EREE (-85dB) IZFELL\VBDET .



KRERHLEETIL

ETIUREDNTA—E /T3ty

ETIL-REA INGA—R% REMLE e AL
MW |IEEES02.11p
WEE- T2 B MAC A=t CSMA/CA CSMA/CA *2

AOvcE 13us 13us

%};ﬁ;’g“* aCWmax = 1023|1023

3%’,’1\’;@;;‘” aCWmin = 15 15

SIFSE 32us 32us
MTU 2304 oct.

IL—LHYAX MAC headr 32oct. |[MSDU + 360ct.
Trailer 4 oct.

A IL—LEAR

£ [E1 5 7 7

(dot11ShortRetryLimit)

OV IL—LBAR

% [E1# 4 4

(dot11LongRetryLimit)

dot11RTSThreshold[3000 3000

BSSaVTH X4t

TOER true true

(dot110CBEnabled)

*a—F 150,000 Bytes

EDCA ACI 01 AIFS :::es TOxslot 1gEs 1 9 x slot time

ACI 00 AIFS SIFS +6 xslot  |q106 4 6 x slot time
time

ACI 10 AIFS SIFS +3xslot I51e6 4+ 3 x slot time
time

ACI 11 AIFS Srf: T 2xslot1gEs 4 2 x slot time

AC 01 (BK) CWmin |aCWmin aCWmin

AC 01 (BK) CWmax|aCWmax aCWmax

AC 00 (BE) CWmin [aCWmin aCWmin

AC 00 (BE) CWmax |aCWmax aCWmax

AC 10 (VI) CWmin

(aCWmin + 1) / 2 -
1

(aCWmin + 1) / 2 -1

AC 10 (VI) CWmax

aCWmin

aCWmin

AC 11 (VO) CWmin

(aCWmin + 1) / 4 -
1

(aCWmin + 1) / 4 -1

AC 11 (VO) CWmax

(aCWmin + 1) / 2 -
1

(aCWmin + 1) / 2 -1

*2 2TOMSEVIICEALT, N\vIATETIIDETS.




KRERHLEETIL

ETIVRFED/INGA—E/T—E3t vk

ETIL-RER INGA—R% REMZE RATSE
W |IEEE1609.4 R/ XER FERERER £

CILFFRRIL U fe -
AR —Sass HY L L x4

CCH CCH £ACQDAIFS [EDcA/sSA—4LAL |EDCA/SSA—4LREIL

— s CCH &ACD
YERE- T2V E TXOP limit 0 0

CCH &£ACD o=y e o= g L
CWmin. CWmax EDCA/NSA—ALEL |[EDCA/NTA—REREL
EDCAHTI ACO0(BE) ACO00(BE)

LLC LLCAYS 8 Bytes 8 Bytes

*4 BlETFyRILRIBIFITHENEDETS.

REHZETIL ETIVIRTEDINSA—E/ TRtk
ETIL- KA INSA—B% RE|HMZE EHETHE
ARG WSMP/UDP:IP UDP-IP
FYET—Y B bV RR— m |IEEE1609 3 WSMP’\“J";‘f 8 Bytes 8 Bytes
~E IPv6 A4 40 Bytes 40 Bytes
UDPAYA 8 Bytes 8 Bytes

[1]1 “IEEE Standard for Information Technology—Telecommunications and Information Exchange Between Systems—
Local and Metropolitan Area Networks—Specific Requirements — Part 11: Wireless LAN Medium Access Control (MAC)
and Physical Layer (PHY) Specifications,” IEEE Std 802.11-2007 (Revision of IEEE Std 802.11-1999) , vol., no.,

pp.C1-1184, June 12 2007.

[2] IEEE Standard for Information technology——Telecommunications and information exchange between systems——
Local and metropolitan area networks——Specific requirements Part 11: Wireless LAN Medium Access Control (MAC)
and Physical Layer (PHY) Specifications Amendment 6: Wireless Access in Vehicular Environments,” IEEE Std
802.11p—-2010 (Amendment to IEEE Std 802.11-2007 as amended by IEEE Std 802.11k-2008, IEEE Std 802.11r-2008,
IEEE Std 802.11y-2008, IEEE Std 802.11n—2009, and IEEE Std 802.11w-2009) , vol., no., pp.1-51, July 15 2010.

[3] “IEEE Standard for Wireless Access in Vehicular Environments (WAVE) — Multi-Channel Operation,” IEEE Std

1609.4-2010 , Feb. 2011.

[4] “IEEE Standard for Wireless Access in Vehicular Environments (WAVE) — Networking Services,” IEEE Std 1609.3—

2010, Dec. 2010.

(5] BAEEN B A TLIREGS, DR TLMHK20-F-9 R EHIEVRATLOBERVIAL—RETET1—

PEUTARATAREE. FR214E3R




5.7.4 FORINETIV(Z IV r—a0)  BENT1VIETIL

REHZETIL

ETIVREDINGA—E/T—2t vk

FI)r—av @

ETIL-RER

HOV BB ISYT A
2l

INTA—RE REMZE AT HE
Ayt—UEEEFG |10 minutes 10 minutes
Hro U EEIE 2~4 3
%/IN\RAD 0~100 ms 100 ms

== = .
£KRAD 300 ms~120 s 4 s (BWIFEREE)D

30 s GERRIERAE) |

C2. BIEFIEVIETIL

<F1)ZANo. Telematics—01

KRERHLEETIL

RAD: Random Assessment Delay

ETIVRFEDINGA—E/T—Et vk

EFIL- KA INSA—5% KRAEE FRT5iE
WEETIL EETELR BETFLR Broadcast Broadcast
rSEYDY—RFE |1 vehicle 1 vehicle
R ?XP'EU)/ & 200~1,500 Bytes |500 Bytes
(1AytE—2) R 1 km 1 km
LR EIE B 60 s
TTLADEA(E 2~10 20
rFSEYIY—RE  [0.1~1 1
T34 EHA 0.1~1 msg/min/no{1 msg/min/node
ER A Ay—IR ~
FSEysy—2 (CBR) (AFiDU) 200~1,500 Bytes |500 Bytes
FRiE 412 5 km 5 km
LEREIE oy 10 &
TTLAEAE 10~20 20
rFSEyIyY—RE  [0.1~1 1
T—REK RESTUTERBAB|IRXESTYZEAR
B RAE rv—Ik 200~1,500 Bytes |500 Bytes
(JootkmE)  APDY)
EE 4 5 km 5 km
LREIE o 10 %
TTL#IER{E 10~20 20




5.7.5

C.3.

BREGHRETIL

BIRIGRETIL

< 1)ZANo. Telematics—-01

KREMALGETIL ETIVRBEDINSA—E2,/FT—2t 9k
ETIL-RKA INSA—B% REWZE ERAT5E
hb: 72751 : gg:i
e % 10.052(m)(@5.8GHz)
ISTtu—R P.1411-5 o A5 S 5 P (RLERF)(m)
reet canyons 1 ‘5%1151
LOS-NLOSEF/L [ 1oz 3.5 X n+9.5(m)(n: &
(—EMETE) w2 B ERIR2 )
g;;ii‘ﬁsg; (B 6 75)(m)
EifRB LS e g i (BB (m)
a:RERAE 1/ 2(rad)
A EE 0.052(m)(@5.8GHz)
JCRE /= s v
B 2R o P {2 5 P B (BLBAKR ) (m)
Kb 5t (25FETIL)
[EERITU-R P.1411-5MLOSHKZEALA]
B
Ry F5—RiREk
IV EEEE LA— (EREREDSA
1M *xHEEIZ &
YURdHHZL)
=5t 7L
R4 EY) 7L
R4 () 7L
B3 7L
ErIFeE

ITU-R P.1411-5(RM)—hF ¥4 2) ZEELEETILERWS, EMIF22 128 BOIL,
ITU-RPA411-5EETILOFRIZH->TIE, ERIF(EE. BE. SEST) UNDOTUZICIEEEBOEMIEREINT

WAERFES B




5.7.6

BHERETI

<F1)ANo. Telematics—01

KREHLGETIL

Ca4 BEBERETI-ZEMNEVIETIL-EEUTAETIL

ETIUREDINGA—E/ TRt vk

ETIL- KA INTA—HF REHE HAT5E
R FHE=ES HARX(EEXIEXES) [12m X 2.5m X 3.8m *1 12m X 2.5m X 3.8m *1
B [EEE YA X (REXEXFS) |4.7m X 1.7m X 2m *1 4.7m X 1.7m X 1.5m *1
SRS B [ AREEHREE [AREEFHREEHE [0~100% 1%, 2%, 5%, 10%, 20%
. B (T EEEHREE (EEEEHREHE [0~100% 1%, 2%, 5%, 10%, 20%
o v R 2 S = | I | SR 3 X EIRIE BEIRB X35+ 475 m*2 |HEIRE X35+ 475 m *2
REBZBARET I B [=EhR BEERIE BB X35 + 4.75 m *2 |BESE X 3.5 + 475 m *2
TYZHA4RX 2 km PO
m |k BRI 50 m ~ 200 m 200 m
AEEH R 0~20% 0~20%
TY7H4X 5 km
ALEBRREBERETIL AT E R A 30F
m|E0m 125 m, 250 m, 500 m,
AEARFE 1,000 m, 2,000 m, 4,000
m
AREEH R 0~20% 0~20%

*1 KRR, EREEFEIEONEBEE, SBESHEICHLTIRHET.
RATHETIE 28570 THEERLICLE-.
*2 EIEE RO S EIEEISMEKB1.25mEME LS. 75mELT=

—100—




25 SCHR

[ #k 2-1] Helbing, D., Tilch B.: “Generalized force model of traffic dynamics”,
Physical Review E, No. 58, No. 2, pp.133-138, 1998

[SC#k 2-2] Dijkstra, E. W.: “A Note on Two Problems in Connexion with Graphs”,
Numerische Mathematik, Vol. 1, No. 1, pp.269-271, 1959

[k 2-3] Hart, P. E. et al: A Formal Basis for the Heuristic Determination of
Minimum Cost Paths, IEEE Transactions on Systems Science and
Cybernetics, Vol. 4, No. 2, pp.100-107, 1968

[SCHR 4-1]1 NEDO, “x= /¥ —ITS #EFF,” http://www.nedo.go.jp/content/100079701.pdf,
Feb. 2009.

[SCik 4-2] BAEE, i OHER,“BRANEIT O O BEHEFIEGE (5 2 W) I SO 5= aF 7t
& Vol. 2010-MBL-56 No.5, Vol. 2010-1TS-43 No.5, Nov. 2010.

[SCHk 4-3] 1TS TE B > 2 7 L4 i 2, “5.8GHz & W EE @G > 2 7 L KR
A RZ A, ”ITS FORUM RC-005 1.0 fix, H.19.5.18.

[SCHK 4-4] "IEEE Standard for Information Technology - Telecommunications and Information
Exchange Between Systems - Local and Metropolitan Area Networks-Specific
Requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical
Layer (PHY) Specifications," IEEE Std 802.11-2007 (Revision of IEEE Std
802.11-1999), June 12 2007.

[SCHR 4-5] "IEEE Standard for Information technology - Telecommunications and information
exchange between systems - Local and metropolitan area networks - Specific
requirements Part 11: Wireless LAN Medium Access Control (MAC) and Physical
Layer (PHY) Specifications Amendment 6: Wireless Access in Vehicular
Environments," IEEE Std 802.11p-2010, July 15 2010.

[ X Bk 4-6] "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) -
Multi-Channel Operation," IEEE Std 1609.4-2010, Feb. 2011.

[SCHK 4-7] "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) - Networking
Services," IEEE Std 1609.3-2010, Dec. 2010.

[ #Rk 4-8] "SAE J2735 - Dedicated Short Range Communications (DSRC) Message Set
Dictionary,"

[SCHR 4-9] FEMTE N B A TE IS 2, "E B G O S & A (SGEThRD " 2004 4 2 7.

[3CHk 4-10] Tsugawa, Sadayuki; Kato, Shin; Aoki, Keiji; "An automated truck platoon for energy
saving," Intelligent Robots and Systems (IROS), 2011 IEEE/RSJ International
Conference on, pp.4109-4114, 2011.

[SCik 5-1] K. Dar, M. M. Bakhouya, J. Gaber, M. Wack, and P. Lorenz, “Wireless Communications
Technologies for ITS Applications,” IEEE Com. Mag., pp.156-162, May 2010.

[3CHk 5-2] S. Panichpapiboon and W. Pattara-atikom, “A Review of Information Dissemination Protocols for

Vehicular Ad Hoc Networks,” IEEE Communications Survey and Tutorials, Accepted.

—101—



ekl SREZY T - ZETY 7 KEKYIal—ta VEEBEBBEET—XIConT
1 A
KT — 413, %ﬁHIUT%ﬂ%kLtkﬁﬁ&LﬁVi;v~yay®~%A(ﬁ@

V7, ZEVT) B 2EGEHBRAMHE LT ¥ ThHD, K-l
—Ta UEERT,

FF1-1 vYIalr—v g o lE

IH H B! fii %
Yial—valrxz 7 WA, B R TIRER AR
I alb— g R FRTA B ~RTARE (2 48FR)
HRE A K INRL ORI o 2 BLFE

YIalb—a U GERK e HOHE 2w TR X s K OV B T
O—fxAEL E (4 B E) OERK

VIal—TarETI SOUND

TERANT =4 By NU—2 7 — 2 KA OD
RilE, HHEY Il —3 385X
— X

Yial—YarEfTHilhloo T, KMFHE (OD Z@E) 2OV Tik, Fak 11 FE
EHRZBEBE P AORBRT —F 2B BICHRE LT, KA OD A28 & D72 D O k[ £
BlzonwTid, —RZEEFHEORFHAENZ@EENSGMERL, 1 H OD ZEEL5HE LT
KTz, RIA—F2X )T L —2 g lo0WTIE, A2V —v I 2REL, TO5E
FNZH D EEBBOERK IS OWT, Fak 11 FEERZ@EE A0 12 FEZHEEE VI 2
L—3a 12 2@ E A R L2 bAT o 7o,

72%. SOUND (ZBE 9 2 Cikix, (BK) 74 « T U AR — K« TRFR—LX—=TICTH
fahTns

http://www.i-transportlab.jp/publications/papers/index.html

—102—



AF =2 o) 7IEKf 1-1 0@ Th D,

Y

1]

E
.f

Ve i e s
i o Sty
SR R

LY

7

KA 1-1 xRy 7

2 F—ET7x—=<v h

BT 575 —21F., Ao~ THFAMEXDO CSV 77 4V (&fT7H . CR+LF)
ThHDH . T—H 77—~y MIEM12(F =2V FNVERMN 12 25B) @) Th D,

AT —H %, SHMHEICZ 7 A VR GEIENTEY, LI Y — BRI Ty
ZEICHERWNTEY, K7 7 ANVDOEHITIEZ, VA —~y N DO~y X —{TL 72
S TW5b,

#zft12 F—4%74—~<v b
TH H T — Rl ik
1 il 1D Integer
2 FE A Stringlyyyy/MM/dd hh:mm:ss]
3 HE AR Integer 1 /A 2 0 R
4 i i Double BT E, BARRIHR,
5 R Double BT E, BARBIHR,

—103—



VehicleID,Time,VehicleType(1:small,2:large),Latitude,Longitude
242200,2004/03/01 04:11:08,2,35.69208350,139.54109400
242200,2004/03/01 04:11:09,2,35.69199200,139.54110000
242200,2004/03/01 04:11:10,2,35.70401988,139.56168257
239800,2004/03/01 04:12:07,1,35.67843350,139.54913450
239800,2004/03/01 04:12:08,1,35.67842500,139.54899400
239800,2004/03/01 04:12:09,1,35.67841650,139.54885350
239800,2004/03/01 04:12:10,1,35.67840800,139.54871300
239800,2004/03/01 04:12:11,1,35.67839975,139.54858175
239800,2004/03/01 04:12:12,1,35.67839150,139.54845050

Mfr1-2 F—214l

3 T —XRFE

KT — XX HEREBET — & X—ATITDb) (http!/trafficdata.iis.u-tokyo.ac.jp/) ® ' MyITDb |
WIZIRFESINTWD, KT —F~T 7 AT HDIZIE, FRHCT BT v MEKO 7DD

HEGE DN LB TH D,

memational Gathering Traffic Data

T [Eiite fast and intuitive (Wnternational | Gathering Traifﬁc El)z‘ata
bl =fic fast and intuitive
DEE orowse
Tt ——— DE&! ,
ase sl
L ase

Welcome to ITDb i ITDb Browser
Services

The aim of the International Traffic Database project is to provide
traffic data to e chers, pr ublic hosting
analyzing
brokerage

nd standard habi house
lutian for sharing data. Further, the collection of warld-wide data

salution for s
sources and making them accessible via one single platform
accelerates projects and i ny data sensitive

field

new: MyITDb
e

ITDb
(no registration required)

Find out mare by August 2003111

X ff 1-3 I1TDb

—104—

MyITDb

eas
> 100 Million measuremen ts (registration required)



4 MyITDb FHT # 7> s DOHE

AT =S M OT> O MyITDb FIHT 0 FOBAFTL, BVFO A —=AT KL A% T
I HERREO 20,

G

) 74 + T RAR—F IR vIal—var¥R—r&Q0
A —)L 7 KL X : itl-simproduct@i-transportlab.jp

BRX, A—1oof4%s VI —va URABEFRGE &L, LTOE#RE AL

WCRALTEMNDZ &, HEE#HR, AT — X EFHHYHE OfMR%LIZ MyITDb 2> b 1 FF A — /v
LTy MEBRPNEE ET, MyITDb OF|HFEIZ DWW TIX, MylTDb A D~
T ZHREEW T,

A NN

HEEE 04T (A ARGE L RFEOM )
HEEE OFTE (HARFE & 555D M J7)
HiEEDA—/LT KL &

FIHD BB

5 KF—ZIZHONWTOERFW

KT —4 (Rl Iab—ra Yy ®BEfBEERT —%) 1. LTFTORNFIZHEELTH
st E0h, HHTLH LD ET D,

)
)

RKTF—H21F, ST A « RT3 AKR—F - JHROHEMTH S,

ERMHEE L. AT =2z AN B (WHERR) IZR-> THRL, INTHEM T 5,

HAMBAMTEEHTE 20,

FREZEEICH L TARAT—% NLEanboxETe) Zim (MRS A v 2 —

Fy b ETRMREZET) $52LEF TSR,

MAEHET A - FTURAR—F - IRF, AT 2RI L2BFICH L T—UIH

EERADR,

KT —F R LIWERE - G LEF~OBEOBRITIZ, L TOFREZH AT

Mmoo L., ¥ERE-HBEEEr (KK) 74 - P T AR—F - TRET

(itl-simproduct@ji-transportlab.jp) HAEFE N 72V, HAE X, BFIE R FER % COfm B %

THaET D,

v EHER#ET — % X—2Z [ITDb) & % ® URL (http://trafficdata.iis.u-tokyo.ac.jp/)

vV RKTFT—=2OW ke HRMIEY I 2 L—% SOUND &, BICiko URL
(http://www.i-transportlab.jp/publications/papers/index.html)

—106—



6 [MAaEk

At 74 FTUAR—F - TR
T101-0051  HOUER TACH AR HARERAT 1 — 4 fhERAT 1 — 4 E1 3
<TEL> 03-5283-8527 <FAX> 03-5283-8528
<URL> http://www.i-transportlab.jp/index.html

—106—



ek 2 APrEZEY I ERE 7 VIBIRER T — 7 iz on T

1 B

KT =T 0T, 22,1 EEBRETVICE T 5Q)Qb. AW ERE LT 7Y r—2a VAR
W'T VOBIELEO LKW RHEERAZ RT O Th D, BEET LR EFEMIIOW
TiX 221 HizsHoZ &, Rff&gTIX, tEET A, 7—7 A7+ —~v b, BROM
BEaRT,

2 FHEET O

BAfS 2-1 WA @RS 27 — T VO HBIE L RAERB L OEZEROMERERZRT,
R RT L o1C, BEANEMDOT A % 0m, ThIIx L CEEM (RO T Hm)
AT AFE - ZEWN (R, BEFR) 277 2 HFMOEZE L, ZRICEEE RS,
ZOBEICE VT, BEANLEZ-500m~100m OFPH T, 215 SALE % -81m ~519m D #i
BT, TNt 10m T oB#H 8, R TCOEZEAMEOHAGDEICHLTLA ML —
VU THE BT IRERGE T — T I KV RT, DF D, 61X61=3721 OEZIENEE
WMHEE LTS, e, LA L —Y U ZHEICBO TR, KRS 41 - KRET 1 E
DRAFETEREL,

BAfT 2-1  JRAR & A2 iE B4R

—107—



3 FT—TJIDOTF—~v b

HEME L CEET 2T TN KD DOTHFRARNERXDOCSV I 7 A LTH D,
T NVARO a7 e LT 221278, T—F 74—~ v MIOWTIZHE
MzZHI i,

1978 : BE#(MHz), EE A LLE X 61D TS

h 1D, ERA » yi9.32 . » A9, 1480, 74, i

,16.73 ,76.54 ,76.13 ,75.93 ,75.71 ,75.49 ,75.27 ,75.04 ,74.80 ,74.5
,76.93 ,76.74 ,76.55 ,76.35 ,76.14 ,75.93 ,75.72 ,75.50 ,75.28 ,75.04 ,74.8
,71.13 ,76.94 ,76.75 ,76.56 ,76.36 ,76.15 ,75.95 ,75.73 ,75.51 ,75.29 ,75.0
,71.33 ,77.15 ,76.96 ,76.77 ,76.58 ,76.38 ,76.17 ,75.96 ,75.75 ,75.58 ,75.3
,71.54 ,77.36 ,77.17 ,76.99 ,76.80 ,76.60 ,76.40 ,76.20 ,75.99 ,75.77 ,75.5
,71.7% ,77.57 ,77.39 ,77.21 ,77.02 ,76.83 ,76.63 ,76.43 ,76.23 ,76.02 ,75.8
77,97 ,77.79 ,77.62 ,77.44 ,11.25 ,71.07 ,76.81 ,76.68 ,76.48 ,76.27 ,16.0
8.20 ,78.03 ,77.86 ,77. 88 ,77.50 ,77.32 ,77.18 ,76.94 ,76.74 ,16.54 ,76.34
B 41 ,78.24 ,78.07 ,772.90 ,77.72 ,77.54 ,11.36 ,71.17 ,76.98 ,76.78 ,76.58

8.29,78.12,71.96 ,77.79°,71.61 ,71.43 ,11.25 ,71.07 ,76.88 ,76.69 ,76.49
8.10 ,77.94 ,77.71 .77.60 ,77.43 177.25 .17.08 ,76.89 ,76.71 ,76.51 ,76.32
1.93 ,77.77 ,717.60 ,77.43 ,77.26 ,77.09 ,76.91 ,76.72 ,76.54 ,76.34 ,76.19
7.78 ,71.61 ,77.45 ,77.28 ,71.11 76.93 .76.75 .76.57 ,76.38 ,76.18 ,75.99
7.64 .77.48 177.31 .77.14 ,76.97 .76.79 .76.61 ,76.42 ,76.23 ,76.03 ,75.83
1.52 ,77.36 ,77.19 ,76.16 ,76.00 ,75.83 ,75.66 ,75.49 ,75.31 ,75.13 ,74.95
6.66 ,76.50 ,76.36 ,76.19 ,76.02 ,75.71 ,76.37 ,76.16 ,76.00 ,75.84 ,75.67
7.33 ,77.14 ,77.00 ,76.86 ,76.71 ,76.56 ,76.41 ,76.31 ,76.24 ,76.08 ,75.96
(71.36 .77.40 77,23 ,77.14 ,76.99 ,76.84 ,76.68 ,76.52 .76.36 ,76.22 .76.0

{Cii%iE LT —43(dB): 61X 61=37214

.l:n.

T—4317(6197)
£1TM1IEEHAH
:§§§1:=:u\1_LEE?

Xft2-2 T—T VT

AR Z LI O7 7 AVPHESNTEY ., TRLLTAORARIZLTOEY TH D,

P1_0760.csv v U7 JEEE - 760MHz
P1_5800.scv v U7 JEEE : 5.8GHz

4 T—T)ITF—H O

ZITE.BBLLT, AT =TS TV Sk RT — 2 ol EZRd, X

£+ 2-3 1%, BE1E HALE Z-100m~100m O] T 50m FE T 5 A2 RO, ZE N E%-81m~
519m OD%ﬁIT“”“ﬂ:é’@T: A @%ﬂ%h@ﬂﬁé&t BT DB RFEETH D, WK
BV TEE AN 0m D ZAENLE N 19m DLGEICKE RIBIRBE R OEMA R 55,

el W = =3 OB ﬁ?bf_kxfnﬁ@ﬁLL%Lfﬁi (R B E DT DT —RAEmR L
TW%, F£72, 760MHz & 5.8GHz O IntlBRICITFHIZIT 18dB EDENR LN D,
Nl gV = S Fﬂ)ﬁiﬁii&@tb@:% ST 50D THY | EHKSC S O S 0 BN A8 & 3K
BOZRIZHIBOTHDLZEEFALTND,

—108—



40 40 | |
50— A 50 1R AL E(m)
=
= 60 = 60 —
3 SS 3 =
= 70 VA‘ == 70 A /\ A I\ — 100
x = x "0
% 80 ‘ % 80| SN
IR AR Em)
H 90 " o0 VVAN{’—’\M
100 = 13?3 100 f
M 0 100 200 300 400 500 M 0 100 200 300 400 500
ZIERAME [m] ZIERAME [m]
(a) 760MHz (b) 5.8GHz

K 2-3 ok kT — X O %

KT 2-4 X, BRTOEZEEMBLZSS L LT, BBBEOEL D T—~ v FTrT b
DTHDH, 2B, IPOHEWRIZETROMETREL TS LOTHY, BHEL THEHET-
W,

£ o =
@ z z
= K K
o o um

z % &

. e
-an0 =200 ] -a00 —200 —lon

1R A (m) RIRREE (m)

(a) 760MHz (b) 5.8GHz
K fF2-4 B¥ELRT — 7 V2R

5 KT —7I)LOHEIFW

AT =70 (AR ERElET T VsRIERT —70) X #EFE L TRLTY
Ho AT —ZERICL2EFICK LU 0T LEADR,

—109—



18k 3 RBLOEND—T TOBEWIET 7V 7y —a e ViclEks —~7
JLIZ oW T

1 e

ART—TNE, 221 EBEBWETVICEBT 52)@c. RiBLOEWS—T TOIBZ%ELIE
TV =y a VABIET VOEBEBERO BN RHERE R E R T OO TH D, B
TR EFEMICOWTIE 221 HiEZHOZ L, AffETIR, HEETAL, T—T7 L7
F—~v b BROBMEL =T,

2 FFEET IO

A 3-1 ICARMEEN IR T 27 — TV OMEIE L R ERB X OEZERONMERERE RT,
FIKNIC R L2, MO R LEFEAE L, KR T HMIC RGO EEXY)E & D
bDETDH, TORREETMICEWT, EEREWALE R L OZE A HENALE % [500m D

AR A3 1+ 85.25m @ FANER 4y 1+[500m O [E AR EB 4y 1O &PHIZ B W) CHEEM %2 10m &
L CHERBP) 2L E IS E W56 OBIE R E 221 IR LEFIBEC X VR LEERD
W%%—fw&v®%ﬁ%%V°i1v~vayfm%ﬁ%m%ﬁﬁﬁéﬁAxﬁw
BEO CIT A WAR R O 2 AF B « ZAZ B OALE I BT DIl R 23R T 256121,
%~fwkbf52%ﬂt6%@%@%ﬁ@»ﬁ%?é_k;ibh%ﬁiﬁ%ﬁﬁfé
ZEDBRE LD,

[ EmES

%G =
DIED U

KfF 3-1 BREEET /LI KOV

J-._ mﬁln\(o O) / E SOOm

—110—



3 T—TVDOT F—~< b

FHEGE L TR®ET 2T T AMIE I~V DOTFANERXDOCSV 77 AL ThH D,
T NVNED eV TV E LTHRNMN 321208, T 74—~y MIOWTIER
MEZRInzwn,

1178 : BIEEU(MHz), Z2H, 1215 I EXELZ X 620 Fr 5
21TH =M, =4, EE A LB YEIE X 62D FF 53

“0J. ' B 4,680,638 66,47 LB, B0,
-89.25 ;-430. oa@am 06 06-08 ,59.61 ,62.11 ,64.04 ,65.63 166.97 .68.13 .
-85.25 ;-480.00 Q% :56.08 ;5961 ,62.11 ,64.04 ,65.63 ,66.97 €
-85.25 ,-470.00 [[59.61 08 30065608 \59.61 62,11 .64.04 [65.63 ¢
-89.25 1-460.00[F62.11 15961 15B-083 G630 065608 \59.61 67.11 64.04 ¢
8520 ,-450.00{64.04 62. 11 .59.6136-08 S50, 06, 90.oE8.08 190.61 .62.11 .
R LRI LE . StEp s LR DR
= 4= 4= “od. . . s »0J. 204, WL yd. , UL . . 1o
T —H1T(11417) -85.25 ,-420.00|[68 13 ,66.97 ,65.63 ,64.04 16211 ,59.6T 8%.06% 06~
£1TO1EEE -85.95 ,-410.00 6915 168.13 166.97 /65.63 ,64.04 ,62.11 ,59.6T~86.08 530. 06
B Cpmalng Sl ppetng e e e
- r=h ol v . i WU, 2o, yoo. yob., W0,
SRAS RALEXEERR | 58:7 - 00:00 |1 70765 (70,89 110108 69715 168:18 66,97 .09.68 6404 L6211 ot
ZF{TM2HE B -85:25 -370.00[[72:34 171065 170089 ,70.06 ,69.15 ,68.13 .66.97 .69.63 .64.04 .6
SE A By REAR [95:25 . 300:00/175:55 177:90 [7a/ad (7060 (7088 (7008 '60:15 [69.13 6807 L6¢
PRASRRLEYEESR 126852 0 00[[ 74715 (7559 17599 172:34 (7165 170:89 L0.08 169,15 168.13
(85.25 ;-330:00)(74.67 .74.15 7359 172.99 ,72:34 ,71.65 .70.89 .70.06 ,69.15 :6¢

S RBRAMEAELABAEE
LR85 T —%4(dB): 62 X 114=7068 =

Xfr3-2 T—7 YT
AR HE LI 7 7 ANVPHEINLTEBY, TNENONFIZUTO®ERY TH D,

P2 0760.csv v U7 - 7T60MHz
P2 5800.scv v U7 JEEE : 5.8GHz

4 T—T )T —H O

IITEH. BBLELT, AT =TSN TV A IElBRT — 2 o ELZR~d, ¥
£ 3-3 1%, RERD y EEA-500m~0m OfE T 100m FFE T 6 HA BV, ZEAEZE
KSETZHAEOENETNOEERICB T H2EMBRHEETH D, 2B, KOO %
BARALE ] X, BAF 3-1 IR T X211, FRiO 500m OEMRE S OBMG R & FLUEL Uiz #
WMAEITT7A L EOEDOY ZRLTWND,

—111—



50 50 i i
'5' 100 E 100
o s
K K
o 150 o 150
-dH-‘ -+
58 58
11 500 H 200

250 250 ‘

0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
%Lﬂ 0 \\14% [m] %Lﬂ 0 \\1—L [m]
(a) 760MHz (b) 5.8GHz

fF3-3 AnfRERT — 2 O

Mff 3-4 1%, ECOEZFEAMELZNRE LT, BIRIBAOEZ I T —~ v 7T TRTH
@fﬁéoﬁk\_®%7wiﬁ—7@$%&ﬁ—7%@ﬁot%@# DR THDZ
Emb ., KA 34 ICBWTYH, £, T AT —XIZBWTH, EEANMEIX [[500m
DB ]+ 128 85.25m O I 31D 50 £ T OfEEk, 2 F V. 2D Y55 OFEIB O
HuERBLELTHRRERL TS, £, FXOME - o NEESAME] BRLO %
EAALE] 1T, KfF3-3LERUEL, HlETT7A VHBEANLOEDOY 2L TWD,

O

o] 100 200 300 400 500 600 100 200 300 400

BALE (m)

=]

{

X

o]

(a) 760MHz (b) 5.8GHz
Kff 3-4 (BRI T — 7 L2k

5 KTF—7LOEFN

AT —T ) (FPr1E 28 Ik BT T Vs R T —70) 1, 5 E L TRLTY
Lo KF—ZMERICE2EEICH LT —UBEELADRV,

—112—



	表紙
	目 次
	第１章 背景・目的
	1.1 背景
	1.2 目的
	1.3 本資料の位置づけ
	1.4 委員会名簿

	第２章 ITS 通信シミュレーション評価シナリオ
	2.1 標準シナリオの意義
	2.2 シナリオに共通したモデル検討

	第３章 安全運転支援アプリケーション用シナリオ
	3.1 シナリオの目的と対象シナリオ
	3.2 共通基本事項
	3.3 出会い頭衝突防止シナリオ
	3.4 右折衝突防止シナリオ
	3.5 カーブ追突防止シナリオ
	3.6 標準シナリオ

	第４章 環境シミュレーションシナリオ
	4.1 環境シナリオ
	4.2 事例：隊列走行シミュレーション
	4.3 標準シナリオ

	第５章 テレマティクス分野標準シナリオ
	5.1 テレマティクスシナリオ
	5.2 トランスポート層/ネットワーク層
	5.3 メディアアクセス制御層/物理層
	5.4 電波伝搬
	5.5 交通流モデル
	5.6 性能評価尺度
	5.7 標準シナリオ

	付録1 銀座エリア・三鷹エリア 交通流シミュレーション車両移動履歴データについて
	付録2 右折衝突防止用伝搬モデル伝搬損失テーブルについて
	付録3 見通しの悪いカーブでの追突防止アプリケーション用伝搬モデル伝搬損失テーブルについて

