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V2X (Vehicle-to-Everything) , What & Why Needs

Source : https://networks.nokia.com/products/vehicle-to-everything

Information Sharing Technology for Vehicles

• Road Safety, Traffic Efficiency, Smart Mobility,  

Environmental Sustainability, Driver Convenience 

• Low Latency and Non-Line-of-Sight Awareness Sensor 

for High Levels of Driving Automation 

• Globally Deployed & On-Going Pilot (DSRC/C-V2X/5G)



V2X Communication Standards

Standard Usage OSI layer Encoding

IEEE 802.11p 

3GPP Rel15
WAVE PHY and MAC 1 and 2 

IEEE 1609.2
Security Services for Applications and 

Management Messages
N/A ASN.1 COER

IEEE 1609.3 Networking Services 2, 3, and 4 

IEEE 1609.4 Multi-Channel Operation 2

IEEE 1609.12 Identifier Allocations N/A

SAE J2735 Message Set Dictionary 7 ASN.1 UPER

Mac Sublayer

Mac Sublayer Extension

PHY Layer

LLC Sublayer

Network & 
Transport Layers 

- WSMP

Transport Layer 
- TCP/UDP

Network Layer 
- IPv6

Application Layer

Message SublayerSAE J2735
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IEEE 1609.2

IEEE 1609.3

IEEE 1609.4

IEEE 802.11p 

3GPP Rel15

< V2X Communication Standard for U.S. > Proprietary device driver 
Hardware not publicly available

ASN.1 Handling



ASN.1 & Message Set Dictionary

Message Set 
(ASN.1)

ASN.1 
Compiler

Message 
Encoder/Decoder 

(*.c, *.h)

< Protocol Stack Flow  >

Basic Safety Message (BSM) 

Common Safety Request (CSR) 

Emergency Vehicle Alert (EVA) 

Intersection Collision Avoidance (ICA) 

Map Data (MAP) 

NMEA_Corrections (NMEA) 

Probe Data Management (PDM) 

Probe Vehicle Data (PVD) 

Road Side Alert (RSA) 

RTCM_Corrections (RTCM) 

…

< ASN.1, from SAE J2735 >

< Messages of SAE J2735 >

< ASN.1, from IEEE 1609.2 >



ASN.1 Compiler & Handling 

< IEEE 1609.2 Decoding - ASN.1 COER >

< SAE J2735 Decoding - ASN.1 UPER >

< ASN.1 Compiling using https://github.com/vlm/asn1c >



Design Concept

Vehicle Edge Cloud

End-to-End Seamless Connectivity Low Latency & High Reliability

V2X Device

Service Access Point 
(SAP) 

DDS / RTPS over TCP/IP MQTT over WebSocket

ROS2 IDL FlatBuffer IDLASN.1



ROS2 Node Connectivity

IEEE 1609.3 
Publisher

IEEE 1609.3 
Service

CAN 
Publisher

V2X Device V2X Host

IEEE 1609.2 
Service

GNSS 
Publisher

Ethernet

…

IEEE 1609.3 
Client

IEEE 1609.3 
Subscriber

IEEE 1609.2 
Publisher

IEEE 1609.2 
Subscriber

SAE J2735 
Publisher

RX App.

Pub-Sub 

Req-Resp

TX App.

IEEE 1609.2 
Client

SAE J2735 
ServiceASN.1 Decoder

ASN.1 Decoder

ASN.1 Encoder

ASN.1 Encoder



ROS2 IDL (Pub-Sub & Req-Resp)

< Summary of primitives,  from IEEE 1609.3-2016 >

< Publisher - Subscriber >

< Request - Response >



BasicSafetyMessage RX Demo

IEEE 1609.3 
Subscriber

IEEE 1609.2 
Publisher

IEEE 1609.2 
Subscriber

SAE J2735 
Publisher

SAE J2735 
Subscriber

IEEE 1609.3 
Publisher

For Device 
Emulation

SAE J2735 
Topic Echo



Low Cost V2X Device ? 

How to Begin V2X Development on Linux, Automotive Linux Summit 2015 

Single Board Computers w/ mini PCI-E socket 

Freescale™ i.MX6 800MHz Dual Lite with AR9592 mini PCI-E Card

< Low Cost V2X  Device, On-Going Project >



https://github.com/libv2x

Thank you


