CAMBRIDGE

ﬁE%iﬁE*EtA

. . -
3 - g
O 3 5
- ]
[ E r
L
- - 4*
. . *." - O
! - “. -‘.“».i- .
.-. . "*.. L
. 'I e T, ;
; - 2 a = 5 4
| - "‘..-...I‘-IL:-.. . -
“. ""_. .‘.-". ___' : i ) "
| | . . & ‘ ™ -"'I.'.
. o ARl L 333377842
- 'l-'t;, P ) .
. - .'-‘l,'.‘+ 1_"’-._’ i
f " dd T L Ty "ﬁ‘,*l
il . & .'I.- & w . ._.- .".'.- “-‘
. : - - < g I;"...‘ . e (m) :!‘--‘.-J J,..* .‘
| - TR s A
s " L W N . 3 '-‘a" - -\- LN '.-.“".I.'I
» _‘- . :" Tl
: b : R ... _;-IE .. ‘:E ..'Id,-' _' '-
o e TR Sl L]
- B W " T Wl fans L3 .
4 . e "r - - .,. “.‘-.'..‘ .\.
Lo B - a e r e - .
R . e g Ty
& % W ety ] o9 - }
..‘ - & *4 N "
- - . s o a
: L = TR =’

Vehicular Networking

= BHTFEX - £k ( Christoph Sommer ) 5 .
&RFE - BEHE ( Falko Dressler ) '
MALOE FELE Tinse ¥

PL#E T Mk HH ki3t

CHINA MACHINE PRESS

e . T




TR RUE DR PR

FA I AR

oo, By EFE;?Q ’Eﬁ%k ( Christoph Sommer) . 3
R B - fEE ) ( Falko Dressler)
ﬁﬁ%T@“FWﬁ%

| ]

MLAR T W W OB #



o —

CHARPIERBEA)  — 45X 18 BE A 2 I AR SR e A T T 4 T T L S £ i, 3
. IR A R, RSN S . EWELE S . BREARAR . (SEMER . M
%ﬁﬁﬂk%%ﬁﬂo$%ﬁAiﬁWﬁ FAR . AT TR, R%E. 5S4

A LS S E A T X NS A R AT Rt A U e AT T (e
Translation from English language edition; Vehicular Networking/Christoph Sommer, Fal-

ko Dressler.

Copyright © Cambridge University Press 2015

All Rights Reserved.

WA, ZALTE

This title is published in China by China Machine Press with license from Cambridge Uni-
versity Press. This edition is authorized for sale in China only, excluding Hong Kong SAR, Ma-
cao SAR and Taiwan. Unauthorized export of this edition is a violation of the Copyright
Act. Violation of this Law is subject to Civil and Criminal Penalties.

A P X E M H Cambridge University Press $E4UHLH Tl H ARt Ech 4 A R 4t
MERAME (FEEEE, BNHITEREEEEHE) HRE£1T. R2F T2
HO, MAERZJENE, BEERZHE.

AT AUSEENEFRZE B 01 -2015 -2805 &

BEHEM%E (CIP) #iE

FAMIRDA, ($8) SERWHEK - A8 (Christoph Sommer) , (f#) HP/RH} - HEEH#T
#) (Falko Dressler) 3 ; SHZIA, FRAME, MR, —Jtut: LB MR, 2017. 4
(PG TR BORIEMN)

25 )5 3C . Vehicular Networking
ISBN 978-7-111-56361-7

L OF-- I O Q- O# @F- ©F I OEBEM% - KA -5
T -WF5 N. @F407.471 -39

P A P R CIP B %F (2017) 5 052707 5

AL ol ARt (dbsimiE ArER#T 22 5 B 100037)
R D WS T TSwEE. 7N WS

s AERO: XFE Hmikit: ¥ 8 FTEH. = B
=TT 22 IR E R A PR 2 =) Ef R

2017 55 A5 1 RERS 1 UCERAI
169mm x 239mm - 21 Efigk - 2 §fijma - 415 TF

0 001— 3000 i}

P S, ISBN 978-7-111-56361-7

ENT:169.00 JC

MIGAAS, s, #o, B, A& fTifiEin
HL 3 I 55 X £ iR 55

AR 55 2k . 010 — 88361066 Pl T B M: www. cmpbook. com
LA 5384k . 010 - 68326294 Yl L B 1#%: weibo. com/empl952
010 -88379203 4 4 : www. golden — book. com

HE T B AR A AR HENRFSW: www. cmpedu. com




W aT

2015 FHRBELA T (P EFE2025), EXREHEERE RS, FHT RS
HRAENABDRESL RN T RABRZ—, £2016 FXAH T %294 500 %4
+R. FHEALHEN (FREMERAFHABLEZE), X P4k MNIKAFH
EH—ANEEBRREBEAIKR, MAFAMBAESFRAHMR T HFAEMKAFORK
BB AL, ESKAEMBIL, 12840, FRAHBERZLERAF, KRETH
MR, ARELLBRE, BHELBER, KEE, = FFHF—KREEHERGFEFH
TR mE BRI EHRNPERARAREEZALEOERN, EFRNECERAAFECTH
— NS R BBE AR, MAEEEFHEFEENLAE, EEAF BN T FFo
HFHAELESHENEL, MIAFTFERNEAFEFMNEAMBLBERGEINER
7 AT T IR T IRNG L

A 1886 FEBAFTR - FRAATAED L L7 —HAF 45, 3 1912 5F
EFEAEZRY  c AR EXATERA TG ELHF LOZ N LBHEE, LT
AFERTFHET, BR1977 FEEARAAFAGEACHAMEILRE®RASFE LY
KEREBRVBEEERAETFEKEZSE, HEFASEFLTHRAT HEEZHA,
FANT B Z A2, M A 1995 5 £ il A %25 OnStar & 4 eh4f h 8%
BT —ANEsh A 6% 48 R B3 BT 4K .

X, FHEMETHEORLCA, ~MHERPEGEHEREAROELE RZL
AR T —AREAGER S ML, @ CAN &6 MR KEFHT £45d
F R4 FiF2, BB LIN, MOST, FlexRay Ao #7 it a5 vk K M &5 3| A, AR
CAN B RO F AR, REFHABRTAFELT RAARLEX R ELE
gikeh, EEEB AR FLNG)E OnStar 2ATHAME EEZ — /B i 2N
(Telematics) , EHBM TAKRBLERAEZATEAMNLE L BB LHEN L L4,
HUFET —ARFRGEHRBEF LA, wRARZBGEHKM R4, 4 OnStar
AVARIT ML AH T2 047, RAMEE 2007 FHE45743 F 2 5] 4 5 69 SYN-
IC ZAN A A AR IR EBAZLRRAFE, REMNARLERL NP RAELF”
RS AP CHIAAEEMNE LG, MAXANT KGO EMECEZER
M., FBEBHELZER, FRNFGake, ERAEN L IZE—AE T EFHN,
EFo, ENFE LY, AL E LR AL HASH, £iT L6+
P42, FHABEBEARFE THRRGLE, CORRAHRLA B2, R, LF
AT ARG RRIGIEL, BRMEX KB G AL, iR 12stid L+ IUF P
0 M BT — Mﬁﬁﬁﬁum, mE, BT TX—HARAREGHEY, c@lk




ceee FHMIKIEAR

&4 [9] AR Fo fiF A 31X 2 9] AR 6 7 ik

MR AT R EFLGEFT 2, WL EE ARG EEABAAN X EIAIR
GIRAN, BRB AR RSRG IR, FAFBREKOECEBBEAR, €L
T: AALKLS ALK ERME AR ENBIE, FHZ ) FeFim5 Kk 622 8 &9
#1E (FFRifE), REBEAEK, BENFEEAR, ATHAARABHEITRAEN
AGEEEIFER A, AEAMBHZAERAMENERFT, ELJLFHRGH LM
M EERFEZPHEP B OCEBBARARZRIFGELANG, 122, BNBA
BRIy —AEBR LMK EIEZBCE A ESUBMEF L BERFAN BN P
B, ML EIMIEX - ERXPERHA - BEHYHLAX - ERRMERI L 63
BB XKL FETURFRAL 2K, AR A X EHBMBEEARNG L
A MEAURR R, XA E FPTI R R A6 TR L IR R LT A
A BEF ] Fo T X —MBRANFH G —REFGHA, f LA H 2 EEX—LRR
HATRA LG FEMNFe L EE A6 TRFMNBETRAMELGSE, Bk, KN
XA BB iRA TS B A £ NI ARG LA B AR RABGIER .

LR, EFREBMBERARARLE NG L EEFTRE, LERAME 4G/5GC i@
. BHEER, =itH. K#IE. MB L4, FEEMANZTZEZ, ABAIRESF
BARGEZIE, EHFBRBARGEE ) BLLERRYT K, PriF ke 2R ILEFedk
WALRET L 23, Pk, RN ZRBEE L iE R FHNES Rz &
EAFGAZTFe T HITHFER K.

XAPRBFHHEREAINEARLRYALE, AHRXFHRERALEFAP
SHFFREEFREAARFUEAFEIRFERG R EHEN, O TAEFTAY
BAGF @R, RTEFOKFE, LT RFGEBEFALRLHNT, F
ﬁ BERERFREZFERBHFALT, AUEGEFLTRRARATE, HitE L

, HRBIERKBE A FRFER T RiEFRBETHEL, AFHERMNHE—F
%w,&ﬁ# SXAMFOR B,

EAFHMFIRY, ZAFEHRFITEAN TSR FRERMNGHIf L
7, NI RFEFGTRALBET TR, Er— %ﬁwo

g, RV B BAGEERSE L L) T4E, FolEiX AP HREAT.




—» .

2Fa e
Hil =

MU BAXLAHKELAAAEI LRI LR FTZ—, WELT KA
Begdl A M%EE, BT RAKY EEELF] —RORTNMETFEFET (ECU)
BEARMAEELETE, BFAELIGELELRANKEHARFAER, AAX
s ECU s @it A £ M — A Er @42 M St f7A @ feotE, PR X L) fe 4 4k
VA I

AKX, BAMKLEX —RK ke %, IANAFARNIEERY R R UGEEAN
# ECU, m Bilid 458842 (IVC) FEANE4mE L€ E MR E 6 IR 3R A48
A, KRB TAANE =K (3G) RFWK (4G) REM, REECHAHFHNAF
N ikt e M AR, #4e IEEE WAVE, ETSI ITS - G5 #= IEEE 802. 11 #44X
¥, A TAF A EHZ e AL EBERRXBIZE, HALZFTRITMANG, ARELEE
& AR S 3T H R S

1 R X AF 6 4 iE4E (IVC), —@id AR B RERF oMLy
FETAEIARE, Nife B I AREE Fid Kag 0 £ RH & 54 ™A 2| A 7 69 38
KW, X—#EMIRAF N L LT L, FMEEBRAGE LS, mAE
BRITAMNGBIRE, RBEERFTALATABEE (REVTUARNFR), £ £
TUALBAF ZHER EEMABTZ A TH K EERFG TLASHE R,

EHRNIL, X—FMTBEFENE Y s, EAAXLERFTEINHER
I ah

BAVR IR KA X e oy £ 48 M B RIS S R Mk E, EAXANFR A
AN CEETFT, FEANNHE, st ThfTERERRGAE, BRTHFSH.
A EEZRIEGEEPBMAE, BERNARZE, ZAXEPHIF S EAHFRiE
A, 122, HHF—LBHFTkR, mMAABN—LCZ2EEFTHILGMEFEH4TT
ia ¥

M—ANBER B B, RAGEB RN E AF L 0 i#@1E 2% F @Ils 65 S Bk,
AT — AR, RAVBES L T HA Dagstuhl AFit4, 85 T A KT
BgEFRSm, FLLRGERELERAAF AR RFORFRMNEAEE T —4,
AZXAF—FPF X, RMNEBFHEELERTHME LT E, EVL2PHOEHFE
7 1]

Bt HEETENAFE A T8£S (Gl #1TG) A6y AR EG -1VC %
S 2HX, RMNEAXNFIRIGANITE R LT — NS 45,

A Feq ik mh % &£ 6,46 IEEE CCNC, IEEE ICC, IEEE GLOBECOM #= IEEE VTC
FHA X IEEE 23 LR R 69 F £iX —F M) A7) 442, A& Falko Dressler £ &




oee FHMPIXKIA

H, 28, HEAREREENG IEEE A B33 EH AS, RMNFBERHT T —A
AR A KT K FIRAEE, ERM AR &K EHIE,

XA E T BMNA—AHZ A PO HBARICERNAZRE, A 2eid—ANA
BN —AACHIAIRGF A, B TR -ANEOMEG EFRIAEL, 4L
—ANEPTHHEIFRRFEMMKEAGER BSOS,

EBNAREHABEN T 3 F L, wREAAFSLTERMNAZBERIFHA
1, KPRZRTERTRY, A1 H B2 VA48 G 20923 [EEE # 4% B Bk
23 “'"Uéz] A&, JRAA4F H) R B Fa&f A48 E K 549 Ozan K. Tonguz Fe= e # X 5
&AL B Mario Gerla #5048, {15 KA 1EAF 70 a7 i& 69 — 2L RR AL 69 48 3k
HFRAHEAMAALG AT AN EFT R, BNLEREASERMNAESE AL P
BTT AHFARHEHXFHEHRAIEATHHE! G, RNBECEHBLT
BANFAGHF A LFHEA, PAFRE F17!

KMNA2ER A ENERAEESG IO —FRREEERASE, RMNEK
MR R EAAEAT R H B EL KNGS, A FZFT9AFEHAAELRN T hip: //
book. car2x. org/ b 3% 4% 69 % 7 A4 #

EHEX - AR
BT - BEE
EERERER




a0 W

] S FR fiFe ¢
3GPP Third Generation Partnership Project = aFEkFEmHE
3GPP2 Third Generation Partnership Project 2 B={LATEXIERR 2, —~ERS @
MAone, CDMA 2000 il UMB )35 44141
AAA American Automobile Association EXEAEZ=
ABS Anti - lock braking system By 4 5 il 3h R 45¢
ACC Adaptive Cruise Control [ 3 7 20 A4 i
ACK Acknowledgement RN IS
ACO Ant Colony Optimization LG 27 R ARV
ACs Access Categories Vilal 2E 51
ARAT German Autt-)mobile Association ( Allgemeiner Deut- P
scher Automobilelub)
ADAS Advanced Driver Assistance Systems e E Uil B 2 4%
ADQR Adaptive Dispersity QoS Routing H 18 4 A 3K QoS i
AHS Automated Highway System ERFIVN
AIFS Arbitration Interframe Space {rb 8 i (][] i
ALDL Assembly Line Diagnostic Link BREICWIERE
AMS Application Message Service G B %
AODV Ad - hoc on — demand Distance Vector Routing H 2H 28 g I S A i f il
AP Access Point TCER P &5 13 0] 77 54,
API Application Programming Interface R g 0
AQOR Ad — hoc QoS on — demand Routing H 4 ) 4 il 75 I 7 oK 5k
ARIB Association of Radio Industries and Businesses HALLH Tl 5§ HKEG S
ASTM American Society for Testing and Matenals EEME SRS
ATB Adaptive Traffic Beacon ERrANASTE L
ATIS Alliance for Telecommunications Industry Solutions PG LR (S i p r B
AVB Audio/Video Bridging T AU B RE R R
BMBF + Bundesministerium fiir Bildungund Forschung EEEEHETE S5
r_— Bfmdesmlmstenum fiir Verkehr, Bau und Stadt- g R 5 e T
entwicklung
BMWi Bundesministerium fiir Wirtschaft und Technologie il [ MR R 458 i A B AR
BPSK Binary Phase — shift Keying —HE AR B B g
BRS Bit Rate Switch Flag et
BSC Base Station Controller k¥ il 2%
BSM Basic Safety Message ARG 2GR
BSS Basic Service Set AR 55 5
BTP Basic Transport Protocol SEAAL BN
BTP Border Gateway Protocol V1 7R P




ceee FHMIXEA

(%£)
Yy B LA FR filt ¥
BTS Base Transceiver Slation kW kG 6
BYOD Bring Your Own Device EKiigs s
CA Certificate Authority HEHB
CACC Cooperative Adaptive Cruise Control i [ =X R A2 )
CACS Comprehensive Automobile Control System RELGESERES
Caltrans California Department of Transportation I A 15 JE, TN A 1 12 Sl
CAM Cooperative Awareness Message I EPESEIE RSN
CAN Controller Area Network 2 1l e sy 3 ) 8%
CAN Content Addressable Network PN 25 a] -4k o) 4%
CAS Collision — avoidance Symbol il 4588 R i B R
CCA Clear Channel Assessment 75 R{E I PEAL
CCH Control Channel il {
CCK Complementary Code Keying HAMS
CCS Central Control System B R4
CDF Cumulative Distribution Function FER A pREL
CDMA Code — division Multiple Access fithor Z ht:
i | Eumpeaf'Conl:erence of Postal and Telecommunica- R
tions Administration
CME Certificate Management Entity A sk
CoCar Cooperative Cars B ) A £ i H
CoCarX Cooperative Cars Extended PR A R H
COM Component Object Model ZH X AR
Converge er}mmumcatlon Network Vehicle Road Global Ex- 12 4% 505 e 4 BR A (i
tension
CPU Central Processing Unit v e b PR S
CRC Cyclic Redundancy Check TR TU A G
CRL Certificate Revocation List uEH m s«
CSD Circuit — switched Data HL [ A8 H B 98
CSMA Carrier — sense Multiple — access = AU TE S R
CSMA/BA Carrier Sense Multiple Access with Bitwise Arbitration| &8 Wi Wy 22 hiE v o)/ {7 /PR
CSMA/CA am::urrtf:':r Sense Multiple Access with Collision Avoid- . K{i] 4 b 1/
CSMA/CD Carrier Sense Multiple Access with Collision Detection| &% 3 Ws W7 22 ht- i () / ol 458 46 0
CTIC Central Traffic Information Center o o 8 S EH ol
CTS Clear — to — send IFRIE
CW Contention Window e i [
CWS Collision Warning System filf {51 701 % R 45
D2B Demestic Data Bus 2 ik EF 5857
DAB Digital Audio Broadcasting A ]
DCC Decentralized Congestion Control A B ZE R
DCF Distributed Coordination Function 4 A PriETh e
DCH Dedicated Channel HSE




4 W i eeen

(%%)
] $e 3LEHR five ¢
DENMs Decentralized Environmental Notification Messages A e B B HTE B
DES Discrete — event Simulation B
B w;iSMbuted Fair Power Adjustment for Vehicular Net- 4 R T4 B 5314 2 /A B
D - Greedy Delay — bounded Greedy Forwarding R R R
DHT Distributed Hash Table I3 A G R
DLL Dynamic Link Library h B EEHEE
D — MinCost Delay — bounded Min - cost Forwarding FER A Ffoe /DA
DNS Domain Name System 44 #4590
DolP Diagnostic Communication over Internet Protocol R R B 12 W 1S
DSA Dynamic Spectrum Access B SR IEA
DSC DCC Sensitivity Control DCC 7 f i #hl
DSDV Destination Sequenced Distance Vector H #9531 b & o it
DSR Dynamic Source Routing a2 U5 %
DSRC Dedicated Short - range Communication L HEREE
DERCATAVE Dedir:ated ?hort - ra'nge Communication/ Wireless o R 1/ 7 AR TR ) TR B A
Access in Vehicular Environment
DSSS Direct — sequence Spread Spectrum BT R
DTN Delay/disruption - tolerant Network HEAR /v I 25 5 I 245
DV - CAST Distributed Vehicular Broadeast A ER i
DYMO Dynamic MANET on - demand &t s S s HHAM
DynB Dynamic Beaconing SN RN
ECC Electronic Communications Committee HFl{EZEREe
ECDF Empirical Cumulation Density Function 20 TR R B R
ECU Electronic Control Unit H1, 5 il 2. T
EDCA Enhanced Distribution Channel Access 3RS X FIEEEA
EDGE Enhanced Data Rate for GSM Evolution 990 7 B8 o %8 GSM i gEHE R
EGRS Electronic Route Guidance System gl 5 R 5
eMBMS Evolved Multimedia Broadcast/multicase Service LA EA LY EA R
EMI Electromagnetic Interface HL i 141
eNodeB Evolved NodeB Ui JE %Y NodeB
ESI Error State Indicator Flag TN IO I 2 e
ESP Electronic Stability Program e RS
ETSI European Telecommunications Standards Institute W s (S A E T2
FACH Forward — access Channel Al #EAGE
FairAD Fair and Adaptive Data Dissemination o5 H Al v 8UEE L%
FairDD Fair Data Dissemination N 2B TR
FCC US Federal Communications Commission EEHKHEEE RS
FCD Floating Car Data 1 8l AR
FDD Frequency — division Duplex W4 LT
FDMA Frequency — division Multiple Access ¥ 41 22 4k
FHWA Federal Highway Administration I [H K HI 2N B8 7




ceoee FWMMIKEAR

(%£)
5 B 1 P
FOT Field Operational Test 33032 7 0 X
FPGA Field — programmable Gate Array S RE TSRS ZT
GGSN Gateway GPRS Support Node GPRS [ 3¢ 4517 51
GHT Geographic Hash Tables PR A () &
GIDR Geographic Inter — domain Routing b P 3, 1] Bk ey
GLOSA Green — light Optimal Speed Advisory e KT e A 1 R % )
GPRS General Packet Radio Service i oy 4L M 55
GPS Global Positioning System PEREN RS
GPSR Greedy Perimeter Stateless Routing o AE Ji i JCAR S B
GRWLI Geographic Routing without Location Information TG B PR
GSM Global System for Mobile Communications SRR GE RS
GUI Graphical User Interface EB A IR 1]
_ .- b0y LA (RS i ik R
HLA High - level Architecture
45%9)
HMI Human — machine Interface AHLAC H F i
HSCSD High — speed Circuit — switched Data fely B P [P A 0 A4
HSDPA High - speed Downlink Packet Access i PATEERE T IEA
HSPA High — speed Packet Access e R A% A
HSUPA High - speed Uplink Packet Access g FITEEES A
IBSS Independent Basie Service Set 2 7 A Gl iR 9546
ICWS Intersection Collision Warning System 25 SR% 1 Rl H1% R 5
[DE Integrated Development Environment 8T B3
IEEE Institute of Electrical and Electronies Engineers AR TR &
[ETF Internet Engineering Task Force KK TRES4
IFS Interframe Space ot [61] 1] oA
ILOC Intersection Location B & AR Ay
Intra VC Intra — vehicle Communication (s
loT Internet of Things 4% 1
1P Interet Protocal RIFR B (5 2 (6] B A BN
ISM Bands Industrial — scientific — medical Radio Bands Tk, FleE. BRSNS
1ISO [nternatrional Organization for Standardization [ b L 4H 21
TS Intelligent Transportation System FHEACH A5t
ITSA Intelligent Transportation Society for America EEEEE RGNS
TP lntelligept Transportation Systems Access Layer for S5 4 SGHa B9 180 463 e A2
the 5 - GHz Band
I'TU International Telecommunication Union B B o 5 G
ITU-R ITU Recommendations ] o e, 5 10K T At 1Y
ITU -R ITU Radio Communication Sector ITU £kt = E
ITU-T ITU Telecommunication Standardization Sector ITU {EHHEfL 5
IVC Inter — vehicle Communication $mf§] WifE (ZEFriE)
IVHS Intelligent Vehicle — highway System EHEEWiEE RS
[VN In — vehicle Networking AR N 2%




4 WM i eewer

(%£)
@5 F L2 FR fivt FE
LAN Local Area Network A 3l Jy Su R
LDM Local Dynamic Map 7 b 7)) 75 s Pl
LER Last — encounter Routing fie Iy #1886
LiDAR Light Detection and Ranging BOCHEM S E (#OEHIE)
LIN Local Interconnect Network A 3, E_ XK B 2
LLC Logical Link Control 12 45 5 gt A o
LOS Line — of — sight ek
LTE Long Term Evolution {5 BT 53
MAC Medium Access Control A J 5 [ 45 i
MANET Mobile Ad — hoc Networks Bah [ 4 EU M 4%
MBL Maximum Tolerable Channel Load K FLFfEin i g
MBMS Multimedia Broadeast/multicast Service KT R/ 4% L 5%
MBSFN Muticast — broadcast Single — frequency Network L35 1% U 2%
MCD Minimum Cost Distribution 4|\ N T
- Mobile and' erelr.ems Communications Enables for 2000 4E(% ELEE 2 RS 2 AL
2020 Information Society
MFD Multi — function Display £ INHE B 2%
MIC Ministry of Internal Affairs and Communication N IECAGE G
MIMO Multiple — input Multiple - output 2% A 22 i
mmW Millimeter — wave AW
MNO Mobile Network Operator B Mg E R
MOST Media Oriented Systems Transport I (o] AR ) R G A5
MSC Mobile Switching Center Bah sl
MTU Maximum Transmission Unit fi K A% Hii ¥ G
MVNO Mobile Virtual Network Operator B 5l 1 0L 9 4% 52 5 i
NHTSA National Highway Traffic Safety Administration HEEABABETLSEE
NLOS Non - line — of — sight 1E LR
NRZ Non - return - to - zero AIHE
0/D Origin — destination i - 2
OAD Obstacle — aware Distribution B i Nl 4 A
OBU On - board Unit L% <A Ty
OCB QOutside — the — context — of — a — BSS N
ODbL Open Database Licence TR 4 VF A Ik
OEM Original Equipment Manufacturers IRt S
OFDM Orthogonal Frequency — division Multiplexing \E Ao B
OFDMA Orthogonal Frequency — division Multiple Access 1E A2 541 2 ht i a)
OISR Optimized Link State Routing Protocol DAk 1 3 R R 0 s e ML
OPEN One — pair Ethernet —Xf A A
P2P Peer — to — peer Ja¥ O gt
PAPR Peak — to — average Power Ratio b o3 H
PATH Partners for Advanced Transit and Highways % [H Fe2E A8 10 F2s B A VE K 3
PCF Point Coordination Function S i ThfE




(%£)
@y | XK it
PCI Peripheral Component Interconnect & B4 1 B %
PDR Packet Delivery Ratio I
PeerTIS Peer — to — peer Traffic Information System sk S AE ARG B RS
PHY Physical Layer YRRz
PKI Public — key Infrastructure yage i B s
PoE Power over Ethemet LK 35
POF Plastic Optic Fiber EDEET
PRNG Pseudo — random — number Generator PhEEHLECE B A%
PSID Provider Service Identifier ik 55 38 W7 A b VLT
PSSME Provider Service Security Management Entity {5 f AR %5 L eF MLk
PTP Precision Time Protocol 50 ) [a) P
QAM Quadrature Amplitude Modulation TFAZ W 2 8 il
QoS Quality — of — service R 75 Joit hik
QPSK Quadrature Phase — shift Keying IEA i st
RACH Random Access Channel B L4 A5 IE
RAN Radio Access Network TCEE H FE A ) 4%
RB Resource Book Yt U
RDS Radio Data System Tk B BHE £ 4¢
RERR Route Error {Fef H i R
RF Radio Frequency TCER L M1
RFC Request for Comments RS
RIP Routing Information Protocol % i {5 S Y
RMSE Root Mean Square Error MRz
RNC Radio Network Controller To2k e [0 5% %5 1] 2%
ROI Region of Interest JEIGER X
RREP Route Reply 145 3 g
RREQ Route Request s i 32K
RSS Received Signal Strength Pl (s S g
RSU Roadside Unit ) 8.5
RTPGE Reduced Twisted Pair Gigabit Ethernet AT A LEZR T IR LA K M)
RTR Remote Transmit Request Flag IR LR E
RTS Ready — to - sénd HE& Kk
SAE Society of Automotive Engineers EEWRFE LEIF4
SAM Service Announcement Message AR %5258 B
SARTRE Safe Road Trains for the Environment e BIS R o/N g YIRS
SCFDMA Single — carrier FDMA HLER I FDMA
SCH Service Channels R 553 18
SDR Software — defined Radio B} - E L& s
SFN Single — frequency Network AR o 2%
SGSN Servicing GPRS Support Node k% GPRS 545 45
SIFS Short Interframe Space et g i) () ol




4 K iF eeen

(%£)
— @5 | T el | i
SNR Signal — to — noise Ratio i e e
SODAD Segment — oriented Data Abstraction and Dissemination |  [fi] [ia) H5CHH B3 0 B A 5 A 4% 4
SOTIS Self — organizing Traffic Information System H AL A8 E B RS
SPAT Signal Phase and Timing {55 LN SE B
SRP Stream Reservation Protocol i, 91 B i
SsU Stationary Support Unit R ESE
SUMO Simulation of Urban Mobility bl 8 AC A H
TAC Transmit Access Control f 4 1 (] 455
TCP Transfer Control Protocol 1 4 42 il B
TDC Transmit Data Rate Control V873 & gLt Sk
TD - CDMA Time — division CDMA 5} 43+ CDMA
TDD Time — division Duplex B 4 AL
TDMA Time — division Multiple — access 4 Z 4k [a]
TIC Traffic Information Center A& E Bl
TIS Traffic Information System ZEE ARG
T™C Traffic Messaging Channel Z il BAiE
TO - GO Topology — assisted Geo — opportunistic Routing HFhH B ARG B LS BRI
TOPO Road Topology iH pg b
TPC Transmit Power Control A5 2 2R il
TPEG Transport Protocol Expert Group s T x4
TPM Trusted Platform Module Al {5 -6 Sk
TraCl Traffic Control Interface : AC 38 5 il S i
TRC Transmit Rate Control 2 4 1 24 il
TSF Time Synchronization Function i (] [] 25 2h g
TSN Time — sensitive Networking FisF ] 80 ) 4%
TTCAN Time — triggered CAN i (6] sk &2 CAN
TTL Time - to — live Feanginglsl|
TVWS TV White Space AR 1 6,25 (]
TXOP Transmission Opportunity fEhmble
UART Universal Asynchronous Receiver/transmitter i 5 a8/ B RS
uppP User Datagram Protocol P Big i il
UDS Unified Diagnostic Service % 1112 Wit i 55
UE User Equilibrium FH - iy
UMB Ultra — mobile Broadband i85 5 BT
UMTS Universal Mobile Telecommunications System AR SEERS
U—NII bands | Unlicensed National Information Infrastructure Bands| A< 82400 EF A5 B AL il i it S
US DOT US Department of Transportation 3 [ A2 1 1z K S
USRP Universal Software Radio Peripheral 8 A o2k s iR
UTC Coordinated Universal Time P T BBt
UV - CAST Urban Vehicular Broadcast W ER) %
V2I Vehicle to Infrastructure 4280 5 B mhs it




coee FHMIXEAR

(%£)
&5 =T B i
V2V Vehicle — to — vehicle Communication L RS BT R
V2X Vehicle to X b E| X
VANET Vehicular Ad — hoe Network A48 4%
VCP Virtual Coordinate Protocol HEFDL A fir MY
Veins Vehicles in Network Simulation A5 N 254 B
VLAN Virtual LAN HE 2L LAN  ( HE40L ) 38 )
VN Vehicular Networking 5395 P JEX
VNC Vehicular Networking Conference 4K K2
VolP Yoice Over IP IP 1
VRR Visual Ring Routing PR BT FF B
VSimRTI V2X Simulation Runtime Infrastructure V2X i HE T AR Eh2E
VTC Vehicular Technology Conference EREAREZ W
VTL Virtual Traffic Light HE RS 5 ST
WAVE Wireless Access in Vehicular Environment RS b ) R FEA
W - CDMA Wideband CDMA Bt CDMA
WiMAX Worldwide Interoperability for Microwave Access BRI AE A B E8ETE
WLAN Wireless LAN TCER JRy 388 1
WME WAVE Management Entity WAVE 4% B9k
WRAN Wireless Regional Area Network JCZE [X 36 [
WSA WAVE Service Advertisement WAVE Az %) 4
WSMP WAVE Short Message Protocol WAVE %1 & X
WSM - s WAVE Short Messages WAVE E{5 8
WSM - S WAVE Short Message with Safety Supplement WA FERY WAVE B {5
WSN Wireless Sensor Network TCER AL A% M 2%
WSU Wireless Safety Unit Pt & e oL LYW
wupP Wake — up Pattern I R X
XML Extensible Markup Language CIEiN; 37 3T =]




s

FEF
I
HR g TE
% 1= BT ceeveererreenreeniiiiia. |
1.1 ARBFIGE S rovreneoerorreecncasracnes 3
Y. 3 Who iewkio, Swiisssnesesnoressispusnaspees 4
121 B . AR e 5
1.2.2 BRGE  cecscesenansssnssnisscessaoncens G
1.3 WA AKX AS S oevererrrreeranenenenn, 7
1.3.1  HAERIEH  coeeveererererrenenin 7
1.3.2 ZBAEEFNIIHEIR  covereermenees 7
1.3.3 HZLBHiEERNEAMG - ]
E2E FERIEE e 11
2.1 ZEBRILR <reverrmermnnnennsna 12
2.2 FEIEJER L ovvvvrenmniinnii 14
2 2 1 CAN rrrrresesonnsscnsarsssnsairecsnsnss 14
2.9 2 LIN srsusnssveca asavavensie svasveisns 20
2. 2.3 MOST sevosvensvarsanrsssnasnenanans 22
2.2.4 FlexRay -+-+-vevevereeeenssssennenaes 24
2.3 ERRPIKH wovvvrevnrmnnisnnaniinnae, 29
2.3, 1 PHED ceeerirernii 30)
2.3.2  ZEAR LB HIGE I Pl eeeeeeeneennns 32
2.3.3 BIAFKZE cevreererecernenenannranas 33
2.4 TCER G ARPYLE «oovvremvnenirianiniiiiaaes 34
F3IE Eﬂfﬁjﬁf" ........................ 35
3.1 JH e 35
3.1.1 A S EZRGE ovvrrvrermrnnaneanns 36
3. 1.2 A PRIl e R ag oo 43
3. 1.3 PABURGHE creeeenemmrmemernniian. 44
314 AT GE e 46
3.1.5  BREGIFH seveevernmrenmnnnianinn 49
3.2 BSRFLA -oveevverrrmmrerenennnenaaanns 51
3.2. 1 JWHTER ceeererrrrminni, 51

&

3.2.2 VA IVC FrMHRHR oo 57
3.2.3  GAZSIHR ceeeereeenneenineinneninan, 59
3.2.4 GEASIEH cooveereriririiii 62
3.3 ZAHEE GRS coeeereererreareee 65
331 PSRBT A e 6
3.3.2 BEBERYLE «reeeeveresrrnnienirienan 71
3.3.3 B UIBIBRH] -oovvereeremraneeanenns 73
3.3.4 JTHE ceeererrecceseassscionsressnsises 78
3.3.5 HBFEREH] coeevererereereneininins ]R8
3.4 FLACIRIBRE] -oreeereereerninenmmnnennn 92
3. 4.1 ][‘-]ﬁgmﬁqgg ..................... 02
3.4.2 r‘%mgrﬁ];ﬂ ..................... 04
3.4.3 VANET %F)Eﬁ .................. 06
EA4E TEREBEABAR e 08
4.1 BEEERLE covvvnrennnrinieai, 08
4.1.1 GSM sereescsessrssassssancascences 101
A4 1.2 TUMTS sssvsvassevssnsesnaescansaasces 103
A 1.3 LIER vorvavimrasnnvomenntssebinisseass 104
4.1.4 ﬂ&ﬂé,‘é’i; R P ERETTEPERTE 106
4.1.5 W REAE IVC H i {E H] 106
2 ERRECEEH I AR e, 100
4.2.1 TZ&RBELR (WLAN) «ceceeee 109
4.2,.2 IEEE 802. 11p s=vscessrrcceccsse 112
4.2.3 EIEPPYL  ceeerereiieniiiiii 114
3 SSEPBIFIARIICZRHL  ceeererennes 119
4.3.1 NHITGERHL ooeeeeeeennnn 119
4.3.2 TV S EIHEE -oeovevernrnernennes 120
4.3.3 Z5PUBERAE IVC R Ri e - 121
WEESE [EBRAER e, 124
5.1 HHAZ! (ad —hoc) FEH «ceevereese 125
51,1 FzhBEH PR ceevererrerereenns 126
51.2 &é’b% I E’}ﬁ( .................. 128
5.1.3 HEHHALMZE (VANET)
S Rl I ; & IR TR PO PP P PP PP 132




ceo0e FHMEXZEA

5.2 HUFRATEREH]  cereeererrereeeerennene 139 6.2 {HE T H eoeerrrrrnnii.. 23]
5.2.1 HbFH{TBERE  ceeerececerenenens 140 6.2.1 [JLBAHE  cerevvrserasrrnnsenannes 232
5292 %‘."ﬁﬂéé*’ﬁﬁg‘ ............ 143 6.2.2 ﬁﬂgfﬁﬁiﬁ .................. 235

5.3 SR ceeeereeereeneeneniiniiiiicn, 152 6.2.3 IVCAHEAEHR oververnencinnnnn 237
5.3.1 ﬁéﬁ@.mfﬂ%%%% ...... 153 6.3 e, ﬁﬂﬂfgﬁ; .................. 240
5.3.2 HEIRRAITEE.  corveerrreeninnen 157 6.3.1 IJR orcovernracirrasasiorannes 240)

5.4 BHIEMASHR orereerrrrermminnan, 158 6.3.2 (EIHEIR oveiii 249
5.4.1 HIEMNACIH[EHR  cooerererrenen 159 6.3.3 I ATTH  ceerereeiieiiiiinian 259
5.4.2 R PIERS (DCC) 169 6.3.4 FEER  ceevereresiiniiiiiiiiiiienia 262
5.4.3 FNEBGHER  cveeeerrreeeremieeenens 174 ETE BELEREFLA e 275

5.5 HhPEZRE cooeeeereiiiiiiiiiiiiiii, 180 7.1 ﬁ%ﬂ‘]ﬁﬁiﬁi ,,,,,,,,,,,,,,,,,,,,, 275
5.5.1 ETSIHBERRQLE cocoecmvemnnennens 180 7.1 1 HEHRMERER e 276
5.5.2 i EREEE e 182 T.1.2 BLREE cinivirnesvosnvohornds 279
5.5.3 JRiPEEBIHLFRHLSEH  -eee- 183 7.1.3 FER  cveevemcoravmvrisinenonrednnsh 280

5.6 FERBIEME ST FF  coeeeeeeiiiiiiiiiin, 187 7.1.4 4G, eoreessarassvnvivens 283
5.6.1 FEMNELIE  evrveerrmrmnniniiiiin. 188 7.2 ARBEZEHRLZELIE L coeernvarenconn 283
5.6.2 %fﬁiﬁm ........................ 192 7.2.1 IVC E@ﬂ;%ﬂ) Heooroeoairannannas 283

5.7 DTN 5XfSERILE  covereeniniiniinnn. 198 7.2.2: YERBIRMEE  ve-seboessovesvossrinins 285
5.7.1 3B oeevveeeeeens 199 7.2.3 FEBREES --ccornoecorarccevonion. 287
5.7.2 MobTorrent «-eeeeereerrecnnncnian. 201 7.2.4 {YBBIF ---orvosaonsnsonsunnosas 288
5.7.3 PeerTIS ceererivimiiiiiiiiiinn. 205 AT L —— 289

EOEE MEREIERY ooovoerrerasnvomnonninen 208 7.3.1 BIEBE, soroveonesnorvaseonoes 200

6.1 PEBEMIEL  cvovvererreromnrmrnrmnaninnne 208 1.3.2 PRECEME  sereseisnsnpsopasassmens 201
6.1.1 HEEZFIREE oovveververorrinnn 208 7.3.3 IGBHBAE cooevesvrinvosvosnsnsins 29?2
6.1.2 BUFBEITIRIE  revevorerernennes 210 7.3.4 AHRBILE  eovveceeneacarincanans 204
6.1.3 PHEPIAR ooorvermi.. 220 BETTRR cocovveererrrermorernernnsrarerennnnns 206




