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V2I 

V2V 

V2N 

RSU 

Vehicle 

Nomadic Device  ¨¦³pd±®³pd«ÑÊÝ×ÆÞp̌ 

X -  by -  ¼Î×Êpd²´¸¹pď IVN -  Sensor 
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Å Greater situational awareness  
ï ¾ÔÚ×dÛÊÍÎÈÑÊdÈÆÓd̆ØÊÊ̇dÓÊÆ×ÇÞdÛÊÍÎÈÑÊØdÆÓÉdÐÓÔÜØd×ÔÆÉÜÆÞdÈÔÓÉÎÙÎÔÓØd̆ÞÔÚdÈÆÓ̃ÙdØÊÊ̇r 

Å Vehicle - to- Vehicle (V2V) can reduce or mitigate crashes   
ï Driver advisories  

ï Driver warnings  

ï Vehicle control  

Å Vehicle safety communications have the potential to address approximately 
80% of crash scenarios for unimpaired drivers  
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Å Wireless Access in Vehicular Environment  

ï          ITS   

Å WLAN (IEEE 802.11, WLAN, Wi - Fi)       

Å DSRC (Dedicated Short Range Communication)   

Å V2I  (Vehicle - to- Infrastructure)  V2V (Vehicle - to- Vehicle)   

< WAVE communication > 
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Å ASTM E2213 - 03 

ï Initial draft  

 

Å IEEE 802.11p  

ï PHY + Lower MAC  

ï WLAN based  

 

Å IEEE 1609  

ï 1609.0 Architecture  

ï 1609.1 Remote management 
service  

ï 1609.2 Security  

ï 1609.3 Networking services  

ï 1609.4 Multi - channel operation  

Å Standardization progress  

 ASTM 
E2213-03 
approved 

802.11p 
approved 

2003.10 2010.06 2010.10 

1609.2 
approved 

1609.3/4 
approved 

2013.04 

1609.0/1 
in progress 
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Å IEEE 802.11p: OCB(Outside context of BSS) communication (published)  

ï In OCB mode, the node does NOT perform BSS join process  
Å If any node wants to communicate with other nodes, it just send data frames.  

Å No scanning, authentication, association procedure  

ï Support only 1 hop communication (direct communication)  

ï Using wildcard BSSID (all 1)  
Å Address3 field in WLAN header of data frames is filled with wildcard BSSID.  

 

Å IEEE 1609.4: Channel switching (published)  

ï Channel switching between;  
Å Control channel(CCH): Management and (high priority) short message  

Å Service channel(SCH): general user message and IP traffic  

Guard interval = SyncTolerance(0..255ms) + MaxChSwitchTime(0..255ms)

CchInterval

(0..255ms)

SchInterval

(0..255ms)

Start of every UTC second Start of every UTC second

Œ
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Å IEEE 1609.3 WAVE Short Message Protocol (WSMP) (published)  

ï Allows direct control of RF parameters (e.g., power, data rate) by the 
higher layer  

ï Support only 1 hop communication (direct communication)  

 

Å IEEE 1609.2 : WAVE Security (required for V2V and selected V2I 
application) (published)  

ÅDefines WAVE security (formerly IEEE 1556)  

ï Anonymity, Authenticity and Confidentiality  

 

Å SAE J2735 : Message sets (published, in revision)  

ï Support interoperability between vehicles and roadside devices through 
the use of standardized message sets, data frames and data elements  
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