#TARIEEE 160 91Z 2/ iR X B B sy @Al 3 R IR N

Introduction-of IEEE 1609-2016 Standard and Current

Development of Connected Vehicle in United States

1-HIS

2014 28 - 3 B % @ & (United States
Department of Transportation -+ USDOT) &3 3= B
ERBLEEEE (National Highway Traffic
Safety Administration - NHTSA)IR & & i + &%
F B B # B (Vehicle-to-Vehicle « V2V) & &l iff
7% - LI K 20125 Pilot Project[ 1 |BI A R E R - &
EV2VEMTEEBAETELEZHE L EE A
ENEmPERR  HIHEREHEKERS
WMEEV2VEM AR EZRZNRE  TREEN
BIERX ARG EFE S (Advanced Notice of
Proposed Rulemaking - ANPRM)L K 48 £ #ff 3¢
BR[2] - HPFAEANV2VE R % RIEEE
802.11p[3]E21EEE 1609[4]°IEEE 1609F 3= B :&
WMEEE  UWABEMUKEERRZEDESZINE
FBRBEBNRSARE - Wt EE2016F ) %
REMRARUEEZRGEERR - XX&KF A
IEEE 1609&# R AHNBBHA A -

2 - IEEE 160942 ZEf§ 77
IEEE 1609% 3 Z &R E
& (Institute of Electrical and Electronics
Engineers ' IEEE) Z B 8 ¥ i 2 & (Vehicular
Technology Society WE ZEBWAHAKEZEE
(Intelligent Transportation Systems Committee)
FrEgfT  AEZHEGITESEZLEBZRR
(Intelligent Transportation Systems - ITS)5f = Z
BEERMEENG - LRINZEHHE[IRIRE
Z BB FHEE K (Wireless Access in Vehicular
Environments - WAVE) B & /F HEN BN R H#
T2 RRBREXRBREZEECORB T @ -

FEUIZEEREKED - IEEE 802.11piEERE
RERSTINEMER  SIETEHHV2V)

B TR

FAMN
Po Fan Wang

B ¥ E 1 5% It (Vehicle-to-Infrastructure - V2I)
ZEMEXBAERBAGERE B AEX
RVXEWHER Z L - EOERZ#E
BREETHERET H@HBEAXMEZE S
BEEEEmR RBEE S|SFWRE - - BEHBE
%1518 - El1/1EEE 802.11pHIEEE 16091 %
2248 - IEEE 802.11p:@ FHIEEE 802. 1112 #EFH
HBERAGE  FEZERAEEASEFHNEKBEMN LT
BEZEAIE®H 24 ( Intelligent Transportation
Systems - ITS ) W AH R B B - & A 5.9GHz
(5.85-5.925GHz ) K Et - fEIEEE 802.11pE 2 /E
Z £ B 1IEEE 1609 % 3l 12 #£ 1€ 4t Media Access
Control (MAC)[E K AT fE P & 2 B E - W hC
EIETFTE A IS B A 15 E (IPv4/IPv6) S HEEIZ % - 18
FEH—STREREIBEAAKERE -

2.1 IEEE 1609% F 124 77

IEEE 1609% % H A1 X ZBIEEE 1609.0 *
IEEE 1609.2 * IEEE 1609.3 * IEEE 1609.4 * IEEE
1609.6 * IEEE 1609.11#IEEE 1609.12% F 1%
# ZEFEEEBUOEIFA~ TR TFTEBN
BEEFEERNS -

Higher layer standards

|mm e -
. =]
\ _ = I
1609.2 1609.6
[ UDP / TCP / other
! WSMP -
! IPv6 @
[| S
(= e
z v 2 LLC
5 [ o)
3 ¢ ? i
L WAVE MAC 2
= (including channel coordination) ‘_9
g
PHY ®
& 3
1 IEEE 802.11pEAIEEE 160915 #2218

8 m |ICTJournal No.164 =
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(2) WSMP-N-Header Option Indicator : It

(1) Subtype :
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Information Element Extension®# i -

(3) WSMP Version : IERIZER R ASE A3
TR EARRIWEE - B8 IS8 o] LU
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(4) WAVE Information Element Extension :
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Extension Channel Info optional

WAVE Information Element Extension
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(5) TPID : 32 7R Transport Protocol Identifier

827 —Es-bitERBEHNEMER
89 transport protocol - 1H B /v 4B & X

WSMP-T-Header® 77 48 °

< 1 ZEHJsubtype
Subtype | Protocol features supported Remarks
0 Null-networking protocol Support of this subtype is
mandatory
1 ITS station-internal Related protocol
forwarding. A feature of [B3]. | procedures are not
specified in this version of
5 N-hop forwarding. An the standard.
extension of N-hop broadcast
specified in [B3].
3 Enables the features of
GeoNetworking [B4].
Reserved Assignment of numbers is
4-15 ans of ¢
done by means of a
registry.

3.1.2 WSMP-T-Header
WSMP-T-Headertd T ZAXAF W NE T~
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(2) Option Indicator : iE & — @ & 1 B 1#
fiI-Z384-bitD RIRRIEWSAT ZE €
Z WAVE
Extension * Service Info Segment °
Channel Info Segment®2 WAVE Routing
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(3) WSA Identifier# Content Count: 35 3 {E
I 2 E fRk WSATZ B8 M change counti®
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RYZEAANLZEZHEENME
2 B WSAH 8 - W E wsa
Identifier 2 & Al & — 18l WAVE & & Fft
BZEMWWSA - BEWSARWA A B # Al
F Content Count2R & Al °
WAVE Information Element Extension i fiI
NBEBHRERNEER/) - EBH BB EWSAR
# M Advertiser Identifier @I A B HERE X W
ASCIHRMEF XX R UTF-8B R ARIEH = -

Information Element

4 bits 4 bits 4 bits 4 bits Var. Var. Var. Var.
WSA WAVE
WaveService WSA | Header | WSA | Content | Information | Service info cr:z;:‘" ;\'A};E
Advertisement | Version | Option | Identifier | Count Element segment | o ot A:‘Je;g
Indicator Extension .
- J
v
WSA

header

6 ¥TARIEEE 1609 WSAI G148

& 774 ¥ AR WSA Service Info Segment 1
fil  bAEBRE 0 ROE3E - HEERWE A&
FRAF -

(1) BBRWAVE Element ID : 2% T fE/\ 48
B —EEERWSA Service Info#l
Z W — B WAVE Element IDEHREE
ZHEEEAKR HWSAERBUP
8 Option Indicator & £F Bt 50 & Bl Lt 1&
fiI 7 WSA Service Info - ¥R E BRIt
W -

(2) # PR Service Priority : 2 T {E/NAEK
BZEN @R — R UL ERI Service
Priority W0 38 8 8 IR 89 #f & 10 3R & 1R #
R B 42 2 o 3% BR UG A8 L -

(3) Channel Index: B WSAR & & & 0~31
{El Channel Info - MR & E5-bit2k KR

B Service InfotH #J F& AU Channel Infofi
BEIO -

(4) ARIZEZSHEM - X Service Infofd
BB 7wl fE bithY 18 Ut X 1B H AR & fE

1 Var. 1 1 Var
WAVE Service | Channel | Extension
Element PSID L
D=1 Priority Index fields

ER Service infotE =,

B7 B3 ‘ B2 Bl | B0 ‘

Service WAVE
Reserved Info Information
PSID Channel Index :It')r:‘dc;z(ir} Option Element
: Indicator Extension
Octets  variable 5 bits 2 bits 1 bit variable

#rhk Service infotg =

7 EERREAFTARIEEE 1609 Service Infot&
873 #T MR WSA Channel Info Segmenti#
il WHEBHETHOE3IE - BEEKRMWE R
RN T :
(1) BBRWAVE Element ID : [& k£ H Service
Info ) WAVE Element IDHAIAHE -
122 T 1R/ R E B BR IE 188 A LURE 2D
WSAB K/ -
(2) & ft Adaptablef2 Data Ratet@ fil : E & &
B TRDWSAK/NENEL - 15 W E
WhUaHmS—@ -

1 1 1 1 1 1 Var.
WAVE OF‘"““‘ Channel | Adapt- Data Transmit Extension
Element | = g | Number | able Rate | OV | felds
ID=2 Class Level

E R Channel infof& =

B7 B6 B0

Transmit Channel WAVE
Operating | Channel I“n\;' ‘: Adaptable Data Info Information
Class Number - Adaptable Rate Option Element
Level . .
Indicator | Extension
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BB MRWRABA - BR 7 % R WAVE
Element IDW AN EBEHMMWER - 5 S
MRWSAEFRASN I HEBAS - MARIEEE
1609.3X 4 #7112 7 Annex LR R B HE AR -

4 - 2016F #1 ARIEEE 1609.2 ~ IEEE
1609.4 ~ IEEE 1609. 12 HA R

4.1 IEEE 1609.4

BoOREZMHUWMACEZIRH B - AR&EH
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Length/Type encoding (EPD) header formatZ
£ IREE RWLayer-2 £ HF802.2 (LLC) £
802.3 (Ethernet) - = #JIEEE 802.117 #l & 5 £
EFERLLCM BT ASTAN Layer-213 & + 1818
2 Ethernet EREZFEARBRE E H K
£+ - IEEE 8022 & & ¥ W MACE X In #l =
CARFRTENBEERLLCERIER - ITX
FiLength/Type encoding (EPD) header format®
£ REE R Layer-2 EHE802.2 (LLC) £
802.3 (Ethernet) - & #JIEEE 802.117E fll iE F¥ £
EFEALLCHM B FF B STAR Layer-213 & - 1BIR
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L+ - IEEE 80221102011 F L E # - BIEEE
802120144 Overview and Architecture Y & &
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BIIEEE 802.11 TGak LE/NAM B T EEER
KEHAREBERBEMMA I - &/RIEEE 802.11
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'
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| Channel Routing
SR g i gy S’ g g Sy Sy
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| | <l
I =
| -
' =
7! g
! 3
] w
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| | =]
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T d r _____
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o
9 FTARIEEE 160941 =&
1 1 1 3 2 2
DsaP= | ssap= | control | ProtocoliD= | gyor Lonath
OxAA OxAA = 0x03 0x000000 Ethertype
L )
LLC header SNAP header LT header

10 IEEE 802.2 LLCZEEEAIEEE 802.3 EPD1Z§8

4.2 IEEE 1609.2

BREZE WENRERINLECKEEZE
W EHEWIER :

(1) 2 Fd ASN.1 48TV B1 OER #RiE /5 =0 : B2
WSA - WSM #H[E - IEEE 1609.2 #J&H
ERAMERE ASN.I X EE - W
IG5 080 /D B DA 2 RO AR AN B2 O BE RO ER
fE - B 16092 HEEZAAREN WA
HAS BHEBIEREE—THNEK -
REERER RARRBUAXRESH
OER #w #5752 - b B2 IEEE 1609.3
WSA - WSMP Ffif£E Y U-PER A& -
MBEZEERINER -

4.3 IEEE 1609.12

RTHERESMITSEAWES - RIEEE

1609.125 #7118 5] £ a% BHPSIDEAITS-AID + A 48
EEEZRE ITS-AIDNE X EHBENETR
ISO 17419 A% E - IEEE 1609.12 X 5% 8
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Application -
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2014F 2A3HEHE®HEEH - BDEER
By EER - @G/ B B %E K S5.9Ghz
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EEMFE - 2015F KIEEE 16098 SAES 1H
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E O FAREASSECSA - BRIEBEMNE
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=

]
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