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Personal ITS Station

Cellular 4G/5G

Vehicle ITS Station

Roadside ITS Station

5.9 GHz ITS-G5 or PC5




C-ITS long-range and short-range communication

This is still missing from C-ITS
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C-ITS hybrid communication using MQTT
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Note: MQTT is a proposed
solution for C-ITS and has
been tested successfully in
several pilot projects.



C-ITS MQTT server and clients
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Some standardized C-ITS messages

rsu_tx.pcap [Wireshark 2.2.2 (v2.2.2-1-gaf7df37)]

rsu_tx.pcap [Wireshark 2.2.2 (v2.2.2-1-gaf7df37)]

el : _— rsu_tx.pcap [Wireshark 2.2.2 (v2.2.2-1-gaf7df37)]
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The two C’s in CCAM

* Connected: Wireless connectivity

* Long range internet communication via the cellular network (4G/5G)
* Short range automotive communication via the 5.9 GHz frequency band (ITS-G5 or PC5)

* Cooperative: Trusted data exchange
* Long range
* V2N: Vehicle-to-network: e.g. real-time traffic information, HD-maps, OTA software updates, eCall
e Short range

* VV2V: Vehicle-to-vehicle: e.g. onboard collision avoidance safety systems

e V2I: Vehicle-to-infrastructure: e.g. traffic signal timing and priority, wrong-way-driver warning

* V2P: Vehicle-to-pedestrian: e.g. safety alerts between vehicles and pedestrians/bikes

* Collective Perception: e.g intersection traffic camera sharing information with vehicles

* Cooperative Maneuvers: e.g. Automatic metering and merging onto freeways

* Note: Need very accurate positioning in form of GNSS, RTK, RTLS, and other methods (see ETSI/ISO POTI)

* Automated Mobility: Self driving cars (SAE Level-4)
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