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DG Move, ITS-Platform (2016)

Services for DAY 1 and Beyond

At the ITS-platform the Hazardous location notification as identified in ETSI TR 102 638, Basic Set of
Applications (BSA) are confirmed for Day 1 (in green) and a number of Traffic Safety and non Safety
applications identified for deployment thereafter (in orange).

*  Hazardous location notifications envisioned at Day 1:

Slow or stationary vehicle(s) & Traffic ahead warning
Road works warning

Weather conditions

Emergency brake light

Emergency vehicle approaching

Other hazardous notifications

*  Applications for beyond Day 1:

Static In-vehicle signage and In-vehicle speed limits
Dynamic In-vehicle signage and In-vehicle speed limits
Signal violation / Intersection Safety

Traffic signal priority request by designated vehicles
Green Light Optimal Speed Advisory (GLOSA)

Probe vehicle data

Cooperative-ACC
Platooning

Information on fuelling & charging stations for
alternative fuel vehicles

Vulnerable Road User protection

On street parking management & information
Off street parking information

Park & Ride information

Connected & Cooperative navigation into and out of
the city (1st and last mile, parking, route advice,
coordinated traffic lights)

Traffic information & Smart routing

Shockwave Damping (falls under ETSI Category “local hazard warning”)
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DAY 1: Single Channel Operation (SCO)
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Single Channel Operation.
ITS-G5 based basic V2V Communication

Dayl Efficient single Channel management:
* Awareness message transmission limited depending on situation 1-10Hz.
e Prioritization of messages: some types have limited access based on message classes.

* In case of congestion Decentralized Congestion Control (DCC) further reduce the amount
a ITS station is allowed to send messages.

e Sufficient for the coming years but not for 100% penetration

When the amount of applications is limited to those of Day one, EU projects have shown this
is enough for the initial years before all Cars are equipped based.
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The CODECS Applications roadmap
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MCO Functional Requirements

to be collected
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: : / Requirements
High level requirements N
/ Multi-channel
GeoNetworking

System Support capabilities
Message Type(s) ]

/Cross-channel DCC ™ interference limitations

(Decentralized J

\ Cross-channel }

Congestion Control) Multi-transceiver
Ny j s
systems capabilities

Consulftanc
PAUL’s d

6



MCO high level requirements

e MCO needs to fit within an ITS Hybrid Communication approach in which at
least 3-5G Cellular and ITS-G5 are envisioned to coexist ensuring the support
for all safety and non safety ITS services.

All ITS applications
Application Layer
i Common Facility layer (including communication management) §.
i 3 3-5G (e.g LTE) specific ITS-GS specific 83
- Facilities Layer Facilities Layer »HE
g g S
g 3-5G (e.g. LTE) ITS-G5 2
Network | Layer Network Layer
3-5G (e.g. LTE) ITS-G5
Physical Layer Physical Layer
T How much the same? T
Architectural sketch
* |TS-G5 has been based on available IEEE 802.11 to achieve cost
effectiveness. As with Single channel MCO needs to follow the same
objective.
 MCO to support various radio implementation configurations.
Consulftancy
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C-ACC requirements

INPUT FROM EU Projects: AutoNet, PATH, Companion and others

. Current or new type of Messages needed?
— CAM extension. But it is expected that additionally lane change/merge negotiation especially to participate or merge will be required.

. Characteristics:

— message behavior (event, rate, others)? What is the rate, how often will there be messages send?
The message rate requirement is depended on the allowed space between the Vehicles but in theory an 40Hz rate would
be desired. Evaluation results from projects however look at this more practically and coming up with up to a 30Hz
message rate being sufficient.

—  Prioritization (should there be different priorities for the messages in the same service)?
Several priorities in the same service are expected.

—  Would it be Okay when messages from the C-ACC service be delivered by different networking protocols?
It needs to stay in the same protocol as planned and be maintained on a single hop broadcasting using GN stack

—  Would it be Okay when messages from the C-ACC service be delivered on different ITS-G5 channels?
Yes.

— What is the relevance area (fixed, dynamic, size(?))

Depending on the length of the convoy this could be between 300 meters to 500 meters. The more distance lesser CAMs
are important. A number of CAMs could be shared in a smaller area.

— What is the expected message length (size) and how much varying?

Basic CAM with additional CAM’s of smaller size in between but size not know at this point of time
—  What should be the security level?

Same as CAM

—  What should be send on the Control Channel?
Current proposal is to send CAM Release 1 over CCH, and additional CAMs in a service channel.
But if this is the appropriate solution is to be investigated.
— In what situation are there message send and not send?
They are sent as long as vehicle is activated, but rate may vary depending on the target time gap set by CACC system

(shorter the distance is, higher the rate should be). Consuftancy
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Beyond Day 1 applications 7
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Beyond DAY 1: Multi Channel Operation mco)
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Purpose is to have A Single Multi Channel Operation approach
for all ITS bands!

The Single Channel Operation provides the basis for developing
an MCO concept and related standards.

(Basic Message classes, Multi channel DCC is prepared, Forwarding and media in-depended & depended mechanism in
GeoNetworking protocols available. Service Announcement mechanism for redirecting information prepared)
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Initial MCO investigations

Multi-Channel Usage V2X Systems @l  Vuti-channel Usage
paper on ITS WORLD CONGRESS 2015, Bordeaux =l Day 2 and beyond

EU V2X Systems
Paper by: Tim Leinmuller, Paul Spaanderman; Mate Boban, Achim Brakemeier and Robert Schmidt y

4 concepts were investigated Vier-Bopan i Svomter
Robert K. Schmidt
1. Dual TX/RX with fixed channel assignment
TOWARDS INTELLIGENT MOBILITY
—  SCO and SCH1 with SCH2 as ,guard channel” Better use of space
2. Dual TX/RX with service announcement (SA) ERE o 0 e B el e o

—  SAto announce/negotiate channels for operation

3. Extended dual TX/RX with service announcement (SA)

—  Offer same service on multiple channels simultaneously

4. Multi channel operation based on application class assignment

—  Start sending message on an application class bases on an initiated channel and forward to other channels managed by DCC and depended
on fictional requirements on specific other channels.

C-ITS Multi-Channel Operation
paper expected at ITS WORLD CONGRESS 2016, Melbourne

Paper by: Tim Leinmuller, Paul Spaanderman and Andreas Festag

Additional aspects
1. GeoNetworking protocol extensions to support MCO
2. SCHO off-loading and back-loading and its effects on MCO nodes taking DCC state in account
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Conclusions and next steps

* An ITS-G5 MCO concept has to fit into an European Hybrid
Communication Concept.

* The Service roadmap as defined by DG-move ITS-Platform and
underlined by the CODECS roadmap are aligned between
European stakeholders.

* Envisioned European Automation, Urban ITS, Vulnerable Road
User and non safety related services are heavily investigated
and are providing the required functional requirements. These
are currently collected by several ETSI TC ITS reports such as Tr
103 298, TR 103 299 and TR 103 300.

* Initial conceptual investigations have been realized, further
investigations need to be stimulated.

 An ITS-G5 MCO approach to be developed. An ETSI TC ITS MCO
Work item is expected.
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For information about CODECs:  (CRE€
http://www.codecs-project.eu/index.php?id=>5

Contact: Sonja Eickmann, Sonja.Eickmann@its-an.de

For any questions:

ps@PaulsConsultancy.com
Phone: +31 6 2159 2534
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