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The C’s in C-ITS and CCAM is the same technology
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Connected , Cooperative & Automated Mobility
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C-ITS

Personal ITS Station Vehicle ITS Station

Central ITS Station Roadside ITS Station
EU CCMS
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C-ITS long-range and short-range communication

Personal ITS Station Vehicle ITS Station

Central ITS Station Roadside ITS Station
Cellular 4G/5G

5.9 GHz ITS-G5 or PC5

(Long-range)

(Short-range)

Fiber or copper Ethernet

Or

This is still missing from C-ITS



C-ITS hybrid communication using MQTT

5.9 GHz
ITS-G5
or PC5
R-ITS-S

Cellular Tower
4G/5G

5.9 GHz
ITS-G5 or PC5

V-ITS-S
with built-in

4G/5G-modem

Traffic Management Center
Central ITS Station (C-ITS-S)

MQTT via Ethernet MQTT via Ethernet

SAMDENMIVI IVIDENMSAM

Cellular 4G/5G

5.9 GHz ITS-G5 or PC5

(Long-range)

(Short-range)

Fiber or copper Ethernet
Note: MQTT is a proposed 
solution for C-ITS and has 
been tested successfully in 
several pilot projects.



C-ITS MQTT server and clients



Some standardized C-ITS messages

SPaT
(Traffic
light)

MAP
(Map)

IVI
(Traffic
sign)

DENM
(Traffic
alert)

CAM
(Position)



A few C-ITS use cases
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Trams and 
others can avoid 
collisions by 
monitoring each 
others CAM 
messages

Vulnerable road 
users can 
transmit CAM 
and DENM to 
alert cars

A bus can send 
SRM to request 
green light, and 
receive SPAT for 
traffic light status

Diesel trucks can 
automatically turn of their 
engines while waiting for 
SPAT with green light

An ambulance 
can send SRM to 
request green 
light, and receive 
SPAT for traffic 
light status

During an emergency 
an ambulance can 
send DENM to alert 
vehicles that it is 
approaching

The backend systems and infrastructure can send IVI as 
virtual traffic signs to vehicles (static signs, variable 
messages signs, variable speed signs)

SAM can be used for special cases like Road Use Charges, studded 
tire fees, low emission zones, border crossing, travel time reports, 
truck Weigh-In-Motion, booking of parking or charging station, and 
more

A crashed vehicle starts transmitting 
DENM to alert other vehicles.

A plow truck is 
transmitting DENM to 
alert other vehicles 
about ongoing road 
maintenance.

The autonomous 
minibus receives 
SPAT messages 
with traffic light 
status

All road users can 
transmit CAM between 
1 and 10 times per 
second to alert others 
about their location, 
speed and direction.
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Traffic light 
transmits DENM 
when pedestrian 
push the button
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RSU detects 
wrong-way-
driver and 
sends out 
DENM

RSU detects traffic congestion and sends out DENM
DENM

CAM CAMCAM CAMCAM CAM
CAM CAM CAM CAM

CAM CAM

A vehicle detecting slippery 
road sends out a DENM

Camera detects 
pedestrians and 
sends out 
DENM or CPM

CAM CAM CAM

Positioning and tracking of public transport 
and dangerous goods vehicles in tunnels

CAM CAM RSU



• 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

• Short range
• V2V: Vehicle-to-vehicle: e.g. onboard collision avoidance safety systems

• 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)

The two C’s in CCAM



That’s all folks

Best regards:
Bjørn Elnes
Systems Engineer
bjorn.elnes@aventi.no
www.linkedin.com/in/bjornelnes
Aventi Intelligent Communication AS
Østre Aker vei 19
NO-0581 Oslo 
Norway
+47 22 10 67 70
www.aventi.no
www.youtube.com/channel/UCo70PDJFUNTdwpSqTFbpupA/videos
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