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Automotive
• V2V Communications

• IEEE 802.11p standard, 
WiFi variant

• Vehicles communicate to 
each other
• Burst traffic every 

10-100 ms

• USA regulation already 
started in January 2017 
proposal for rule making 
mandatory by 2025

• EU in March 13 2019 goes 
into the same direction



INTERNET OF THINGS







C-V2X Standard



Some facts

• eCall is mandatory in new cars 
in EU by April 2018

• More tan 800 operators have
full road coverage worldwide

• C-V2X technology is available
in Release 14 since June 2017

• 273 billion euros is the
potential revenue of 
connected vehicle market

• Qualcomm chipset 9150 is
available in production

• USA and EU are definig their
technology priorities in 
parallel



C-V2X Release 14 in short
Direct Communications

• Referred to as PC5

• Use ITS 5.9 spectrum

• No SIM is required

• Anonimous
communications

• GPS for synchronization

• Can use 10 MHz for
basic services or up to 
70

• Mode 3 or mode 4

Network Communications

• LTE

• Use any licensed
spectrum

• SIM required since the
network is used



Network Communications
For latency tolerant use cases



Direct Communications
For active safety and low latency use cases



C-V2X Release 14 better link 
budget than IEEE 802.11p 



Better efficiency



Performance results

Motorway Urban



C-V2X Relase 14 designed for high
contention scenarios



Impact on autonomous driving



Comparison: Operation



Comparison: Radio design



Comparison: Performance



Where 
technology 
goes?



5G Mobile Devices

ZTE Axon 10 Pro 5G

LG V50 ThinQ

Huawei Mate X

Samsung S10 5G

Xiaomi Mi Mix 3 5G



3.23 Gbps of User Experience!!



CARS BUT LESS







Huge support of C-V2X



Evolution towards 5G



Roadmap for integration

* On march 13th EU talks about ITS-G5



Requirements for autonomous driving



Intention or trajectory sharing



Evolution of the specs

There is a study item on NR C-V2X without
significant progress so far… only an index on May 3rd
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