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5GCAR

• From June 2017
to July 2019

• 28 full-time 
equivalents

https://5gcar.eu/

5G PPP Phase 2 
Projects

https://5g-
ppp.eu/5g-ppp-
phase-2-projects/
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5GCAR Background

https://5gcar.eu/
https://5g-ppp.eu/5g-ppp-phase-2-projects/


Infrastructure Supported Automated Driving

Source: inframix.eu/infrastructure-categorization/ 3



EU Smart Highway Market Projections

TOP 5 Countries: 
UK, Germany, France, Italy, 
Spain
CAGR: 2020 –2026 > 19%
2020 market > USD 8 billion
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SDOs for CCAM
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5G Infrastructure Supported Automated Driving

Spectrum estimates by 5GAA 2020
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ISAD components and requirements in China

Autonomous Driving 

Monitoring and Service Center

HD Map

Positioning

Facilities
Communication

Facilities
Traffic Signs 

and Markings

Traffic Control 

and Guidance 

Facilities

Traffic 

Awareness 

Facilities

Roadside

Computing

Facilities

Power Supply

and Lighting 

Facilities

Automated Vehicles 

C
e

n
te

r
R

o
a

d
V

e
h

ic
le

Some concrete requirements:

• Absolute precision >=1 m,  and a relative error <= 
0.1 m for every 100 m. 

• For  warning type I2V services: Freq. Band: 
5905~5925MHz, Broadcast, Comm. distance 
>=300m, BLER<=5%, Latency <= 50ms

• For higher level AD services:  Broadcast and 
Unicast, 5G+I2V, latency <=10ms

• The cyber security level of the autonomous driving 
monitoring and service center should not be lower 
than the level-3 security requirements in 
Information Security Technology - Basic 
Requirements for Cyber Security Graded Protection 
(GB/T 22239). 
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5GCAM, Safety and Infotainment Services
(Integrated view)

Highway Segment 1
e.g. 100 km

HS 2 HS 3

f1

f2

MNO1 + 5GCAM

MNO2 MNO2 + 5GCAM

MNO1 MNO1 + 5GCAM

MNO2

MNO/RO costs sharing
model for fiber, power, stationary
road sensors, 5G sites

Service 
Provider-
5GCAM

ITS
5.9 GHz x km 

MNO
frequencies

Infotainment

Safety

5GCAM
(e.g. truck platooning,
teleoperated driving,
AD support)

MNO1/RO site MNO2/RO site MNO1/RO site

Safety Safety Safety

RO: Road Operator, MNO: Mobile Network Operator
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Total Cost of Ownership for 100 km Smart Road type A 

100km costs 
[Euro] Percentage

Spectrum 1%
Sites 99%
MEC 0.0147%

Supplementary 
CCAM service 

costs
per vehicle 0.0001%

Network CCAM
service costs 0.0000%

ToD human driver 0.0038%
Total 100%

Assumptions:
• Spectrum costs based on German auction in 2019 for C-Band (3.x GHz)
• 1 MEC for 20000 road km
• 5G sites: 80 % new sites and 20% upgraded sites for 100 sites / 100 km
• Teleoperated driver for L4/5 as backup service

5G average site costs:

100km road building costs: 600 Meuro – 2 Beuro !!
5G site costs vs road costs: 0.55 % - 1.8 %
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Main Business Setup for the Network Deployment Analysis
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Deployment and Sharing Options
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5G V2X Business Case for Pay-As-You-Drive

Investment Assumptions

Return-Of-Investment

Source: Automotive WP 5G PPP Automotive Working Group: A Study 
on 5G V2X Deployment, February 2018 5G PPP.eu/wp-
content/uploads/2018/02/5G PPP-Automotive-WG-White-Paper_ 
Feb.2019.pdf 12

Connectivity and CCAM costs



Thank You
https://5gcar.eu/

https://5gcar.eu/

