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• Typical communication requirements in links for 
vehicular settings

• How IP arrives in automobiles:
– inside
– outside

• IP layer in stacks dedicated to vehicular 
communications

• Multiple channels of DSRC
• 1-IP-hop loopfree topology for V2V and V2I



Applies to BSM message





DSRC (EU ITS-G5) for specific applications
• V2V use-cases
• V2I interactions

User’s smartphone
• Share Internet connection
• Mirrorlink – share display and music

Built-in cellular module:
• Live road traffic data
• Map, wheather and SW updates
• Applications store

How IP arrives inside an automobile

Aftermarket OBDII-docked  WiFi hotspot
• Remote query of CAN
• Internet access
• E.g. VINLI, Samsung Connect Auto

Future: LTE-V2X/5G connection box, more app-specific boxes



Current situation outside an automobile

Current comm using « bounce » sensors :   
• Ultra-sound
• *-range and HD radar
• Lidar, velodyne
• Video camera

Current applications:
• Assisted parking
• Enhanced rear-view
• Dead-angle
• Enhanced cruise control
• Emergency braking
• Vulnerable Road User and
     obstacle detection

Drawbacks:
• Dependent  on propagation patterns

• Hard at intersection
• Too many sensors

• Why no rear long-range radar?
• Ignores other car’s intentions

• Don’t follow me!

Bouncing principle

Start timer

Stop timer
Dist == 10m

Send signal

CarFront car (obstacle) Rear obstacle

Dist == 4m

Local decision: (de/ac)celerate



IP arrives outside an automobile
New devices:

• 802.11-OCB (earlier 11p) 
        IP-enabled interfaces
• Ultra-precise self localization, a combination of:

• sattelite sources (GNSS)
• Fixed stations (WAAS, EGNOS, Real-Time Kinetics)
• odometers from ABS, 
• short-range ground laser (F1 means to measure speed),
•     inertial centrals (gyros, accelerometers)

• Visible Light Communications (IP-over-foo)

New applications when IP is there:
• Smoother, longer, authorized platooning
• Intersection « mirrors »   
• Virtual siren
• See through trucks
• more

Message exchange principle

Dist = myposition - X

Request: what is position of front car?

CarFront car (obstacle) Rear obstacle

Regulate

Response: position is X.

Request: can I follow you?

Response: yes

Distributed  (cooperative) decision



IP used outside an automobile

Samsung 
safety truck

Virtual
siren



IP in vehicular SDO stacks

Similar presence of an
IP(v6) layer in stacks
depicted by:
• ISO CALM
• ETSI TC ITS
• ITU

Cohabitation with
other networking
layers.



Apps where IP is used

Samsung 
safety truck

Virtual
siren



ITU PHY/MACs in the DSRC space

Reference: ITU document

Message: only IP runs on that many PHY/MACs



An IP 
interface?



Topology

Router

RouterHost

Host

Router Host

2001:db8:1::/64

Host

2001:db8:2::/64

2001:db8:3::/64

Communication possible at PHY layer

Communication impossible at PHY layer

Moving Network2Moving Network1

Cage

Antenna, light emitter/sensor, cable

1-IP-hop

Moving Network1 Moving Network2

Moving Networkn

1-IP-hop

1-IP-hop

fragile
stable

(star?) Topology
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