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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Report (TR) has been produced by ETSI Technical Committee Intelligent Transport Systems (ITS).

Modal verbs terminology

In the present document “should", "should not", "may", "need not", "will", "will not", "can" and "cannot" areto be
interpreted as described in clause 3.2 of the ET S| Drafting Rules (Verbal forms for the expression of provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Executive summary

Air pollutants from vehicles, such as carbon dioxide (COy), carbon monoxide (CO) or nitrogen oxides (NOx), along
with traffic noise, are considered key challenging aspects of urban transport systems. Congested city traffic scenarios
such astraffic jams may be critical and have been shown to affect public health. Hence, there is a need to improve
monitoring of the local environment, particularly with respect to pollution due to surrounding vehicles. Furthermore,
thereis aneed for continuous (‘'almost real-time') emissions monitoring due to the dynamic nature of the traffic. In this
way, vehicle drivers, passengers and/or VRUs may be better informed of pollution levels and its personal exposure.

The present document studies how C-1TS architecture and any V2X communication technology could be used to enable
new type of transport pollution control or management applications.

Introduction

Despite enhancements in vehicle efficiencies, the automotive sector may still be responsible for a very significant
portion of pollution caused to the environment. As an example, in Europe, road transport or vehicles account for almost
one fifth of Europe's greenhouse gas emissions, and many European cities suffer a concentration of air pollutants that
exceed European Union standards. In parallel, various emerging industry trends (e.g. 'pay-as-pollute’) require better
control and more accurate information about the vehicle emissions to enable the vision of green transport and control
negative transport pollution impact to humans.
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C-ITSisatechnology which allows vehicles to become connected to each other and other parts of transport network to
improve decision making. Apart from improving road safety and traffic flow it may reduce environmental transport
impact. While the collision and congestion avoidance are aready addressed in many existing I TS use cases and
requirements, the environmental aspect isless explored, especially in the context of sharing the vehicle emissions
information to support various pollution control applications.
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1 Scope

The present document provides the overview of how C-ITS architecture and any V2X communication technology could
be used to enable new type of transport emissions control and management applications. Based on the identification and
analysis of major use cases, the report provides a recommendation for the extension of the existing ETSI ITS standards
with new I TS applications reducing the environmental transport impact and improving the transport emissions control.

2 References

2.1 Normative references

Normative references are not applicable in the present document.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ISO TS 17378: "Intelligent transport systems. Urban ITS - Air quality management in urban areas"
(also published by CEN).

[i.2] ISO TS 19321: "Intelligent transport systems - Cooperative ITS - Dictionary of in-vehicle
information (1VI) data structures (also published by CEN)".

3 Definition of terms, symbols and abbreviations

3.1 Terms
For the purposes of the present document, the following terms apply:
ITS Central System: ITS system in the backend

NOTE: For instance: traffic control centre, traffic management centre, or cloud system from road authorities, ITS
application suppliers or automotive OEMs.

V2X: vehicleto vehicle (V2V), vehicle to infrastructure (V2I) and/or infrastructure to vehicle (12V), or vehicle to
network (V2N) and/or network to vehicle (N2V) communication

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CAM Cooperative Awareness Message

ETSI
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CMS Central Management System
Cz Controlled Zone
DENM Decentralized Environmental Notification Message
HC Hydrocarbon
HV Host Vehicle
IVIM Infrastructure to Vehicle Information Message
MAPEM MAP (topology) Extended Message
PM Particulate Matter
RV Remote Vehicle
SPATEM Signal Phase And Timing Extended Message
VMS Variable Message Sign
VRU Vulnerable Road User
4 Introduction

4.1 Vehicle emissions crowdsourcing concept

Air pollutants from vehicles, such as carbon dioxide (CO5), carbon monoxide (CO) or nitrogen oxides (NOx), along
with traffic noise, are considered challenging aspects of existing transport systems. Congested city traffic scenarios such
astraffic jams may be critical and may affect public health in at least two different ways:

e  Vulnerable Road Users (VRUSs) such as pedestrians, cyclists, and motorbike usersin city traffic may be
exposed to relatively higher risks of emissions due to their physical proximity to vehicle exhausts and lack of
air filtering systems, such as cabin air filtering systems that may be included in vehicles.

e  Vehicledrivers and/or passengers may be exposed, intermittently or continuously, to relatively higher
emissions levels without information about these level s and hence may be exposed to corresponding health
risks. Vehicle cabin air filtering systems and/or cabin air recirculation systems may reduce emissions
exposure, but may not be available or operational in all vehicles.

Hence, there is the need to improve monitoring of the local environment, particularly with respect to the emissions due
to surrounding vehicles. In thisway, vehicle drivers, passengers and/or VRUs may be better informed of emissions
levels and their exposure.

To address the problem of limited personal emissions exposure information and provide environmental monitoring
method which mitigatesit, it is proposed to enable vehicle emissions crowdsourcing by which actions may be taken by
individual VRUs (or vehicles) in response to the emissions exposure.

The crowdsourcing approach would use C-ITS V2X communications technologies to |everage accurate measurement
techniques for the design of more effective mechanisms to combat emissions and reduce its negative impact on the
users of the transport system. Vehicle emissions crowdsourcing could be defined as the process by which vehicles
periodically share the information (e.g. by using ETSI ITS Cooperative Awareness Messages or similar) about its
currently generated emissions levels using V2X based communication. In particular, the coordinated utilization of
multiple vehicle emission measurements by means of V2X within a geographic area would allow obtaining reliable
estimations of air pollutant concentration at locations where no direct measurement is available.

The overview of the vehicle emissions crowdsourcing approach is presented in Figure 1.
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V2ZX receiving device

3. Receives pollution level information from other
vehicles in its vicinity

4. Based on the calculated distance from the pollution
source derived from V2X parameters continuously
estimates level of total pollution exposure and
compares it with the norm

5. [If needed, triggers pollution avoidance action (user
warning etc.) to reduce negative health impact

V2X transmitting device
1. Reads generated pollution information
from vehicle internal systems
2. Periodically transmits pollution
information using V2X messages along with
vehicle speed, location, heading

Locally generated vehicle pollution

(e.g. CO,, NOx)

Figure 1: Simplified diagram of the V2X based emissions crowdsourcing approach

Considering technical and non-technical vehicle implementation aspects, the air pollutants of interest for this
crowdsourcing approach would be the following:

. Carbon dioxide (COy)
. Carbon monoxide (CO)
. Nitrogen oxides (NOXx)
. Hydrocarbons (HC)

. Particulate matter (PM)

From the use case perspective, utilization of these emissions measurements and estimations could be an enabler for a
new domain of Green ITS applications used by the C-ITS ecosystem (VRU devices, V2X enabled vehicles, roadside
infrastructure, etc.) in order to control and minimize the level of emissions exposure to the human(s). As an example,
these new applications may include:

. Warning through the VRU device (e.g. smartwatch, smartphone or personal navigation device) about the level
of negative health impact (e.g. low/medium/high comparing to the norm) to allow the VRU to change its route
or location if possible (V2P, Use case category: Vulnerable road use).

e  Automated windows closure of a vehicle exposed to outside emissions, switching on the vehicle cabin air
recirculation system, or similar preventive measure to reduce the emissions exposure (V2V, Use case category:
Convenience).

o Emissions based speed control applications in urban roads (V2I, Use case category: Convenience, Vulnerable
road use).

e V2l enabled traffic lights displaying the current emissions level for passing pedestrians or prioritizing VRU
traffic when the exposure level is high (V2I, Use case category: Vulnerable road use).

In addition to air pollutant emissions, other emission sources like noise can be of interest to assess and control.
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4.2 CMS based air quality management

The present document al so describes use-cases that are derived from the strategies and technologies described in
ISO TS 17378[i.1].

These use-cases show how to apply the new communication means provided by C-ITS to pure Centra Management
System based pollution/air quality management.

5 Use cases

5.1 CMS based air quality management

The clauses below present use-cases derived from the strategies and technologies described in 1ISO TS 17378 [i.1]. Four
use cases have been identified:

. V ehicle emissions-based speed control (clause 5.2)

e  Access Redtriction based on vehicle type or vehicle emission type (clause 5.3)
. Access restriction based on environmental measurements (clause 5.4)

. Warning on environmental dangers (clause 5.5)

These use-cases show how to apply the new communication means provided by C-ITS to pure Central Management
System (CMS) based pollution/air quality management.

5.2 Vehicle emissions-based speed control

The use case is shown in Figure 2.

Vehicle emissions based speed control

SPEED

50 &1 ) (=] ]

Vehicle emissions based speed controlled road
segment

Figure 2: Use-case vehicle emissions based speed control
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Use Case Name

Vehicle Emissions Based Speed Control

User Story Control speed limit based on gathering generated emissions data from polluting
vehicles in the vehicle emissions based speed controlled road segment.
See notes 1 and 2.

Category Convenience

Road Environment

Urban | Rural | Highway

Short Description

CMS periodically receives a vehicle generated emissions data sent from polluting
vehicle(s) and reduces the speed limit if the local pollution level is too high in the
vehicle emissions based speed controlled road segment. This could be also a
speed limit specific to a vehicle class (Trucks, SUVs, ...).

Actors

e Host Vehicle (HV) - its behaviour may be impacted by the use case
e Optional: Remote Vehicle(s) RVs

e CMS

e VMS showing Speed limit

Vehicle Roles

e HV and RV(s) represent the polluting vehicles periodically sending its
emissions data.

e HV represents the vehicle receiving, via variable speed limit road signs,
the information about the recommended speed for road segment ahead
and need to adjust its speed.

Road & Roadside

e Road segments are defined by their lane designations and geometry.

Infrastructure Roles ¢ Recommended speed limits are associated with road & lane segments.

e Recommended speed limit is updated and displayed on VMS.
e Recommended speed limit is disseminated to Vehicles.

CMS Roles Based on the periodically received emissions data from the polluting vehicles and
other information sources the CMS recommends and controls the variable road
sign speed limit.

Goal e By controlling local speed limit in the vehicle emissions based speed
controlled road segment reduces the vehicles generated pollution below
the acceptable level according to local regulations.

e Notify HV of the optimal speed to enable environmental friendly driving.

Needs e Polluting HV and RV(s) need to periodically share its emissions data.

Legacy vehicles will not send emission classes due to the lack of C-ITS.
Non-polluting vehicles should transmit "exhaust free" and Electric
powered cars will emit particulate matter and noise.

e HV needs to know the recommended speed to minimize pollution in the
vehicle emissions based speed controlled road segment.

Constraints/Presumptions

HV on the road segment is notified and abide by the recommended speed.

Geographic Scope

Global

Pre-Conditions

e The vehicle emissions based speed controlled road segment is
determined from:
0 Local pollution level
0 Lane designations and geometry.
e The lane or road segments posted speed limit is known.
e HVis moving forward approaching the vehicle emissions based speed
controlled road segment.

Event Flow

CMS periodically polls the polluting vehicle emissions data and other available
data (e.g. fixed air quality measurement stations).
If the CMS detects that local pollution level is too high in the vehicle emissions
based speed controlled road segment:
e CMS recommends new speed limit and updates the variable road sign
Road sign alerts HV of the new speed limit.
If the CMS detects that local pollution level is no longer too high in the vehicle
emissions based speed controlled road segment:
e CMS recommends new speed limit and updates the VMS and informs
HV of the new speed limit.

Post-Conditions

e New speed limit is displayed on the VMS in the vehicle emissions based
speed controlled road segment.
e HVis aware of the new speed limit.

Service-Level Key
Performance Indicators

e Generated emissions data timeliness, reliability and accuracy
e  Positioning Accuracy of vehicle

ETSI
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Information Requirements e Polluting vehicles generated emissions data (e.g. Carbon dioxide CO2,
Carbon monoxide CO, Nitrogen oxides NOx, Hydrocarbons HC,
Particulate matter PM). Non-polluting vehicles should transmit "exhaust
free" and Electric powered cars will emit particulate matter and noise.

e Vehicles location
Lane designations and geometry
Recommended speed limit associated with lane or road segments and

vehicle class.
Means of information VMS showing current speed limit
transport C-ITS message (see clause 6)

NOTE 1: Electric powered cars will still emit particulate matter and noise, so these vehicles could send
"exhaust free" and their noise classification. Independent speed control for non-polluting vehicles may
be possible (e.g. by using dedicated lanes) but it is implementation specific and out of scope for the
purpose of the present document.

NOTE 2: The way to measure and/or calculate the emissions of a vehicle are out of scope of the present
document. A possibility would be to use the existing data from the vehicles type certification (e.g.
emission class, drive type, noise classification).

5.3 Access restriction based on vehicle type or vehicle emission
type

The use case is shown in Figure 3.

Figure 3: lllustration use-case access restriction
based on vehicle type or vehicle emission type
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Use Case Name

Restriction based on environmental zones

User Story Specific vehicle access restrictions in controlled road segments and zones based on
the type of vehicle or vehicle emission type.
Category Safety | Convenience

Road Environment

Urban | Rural | Highway

Short Description

A road segment or zone is defined in the CMS and annotated with the banned vehicle
types or enumerated list of allowed emission standards (e.g. EURO Norm classes).
This geo-fence information is periodically disseminated via surrounding RSUs or
other communication equipment.

Actors

e Vehicles

e Roadside unit (acting as gateway)

e CMS

e Fixed or Variable Road Signs showing restriction

Vehicle Roles

e Vehicles (e.g. passenger cars, trucks, etc.) receiving the information about
the controlled zone or road segment

o If affected by the restrictions, the vehicle warns the driver upon entering the
controlled zone or road segment or avoids this by route recalculation

Road & Roadside Infrastructure
Roles

¢ Road segments and zones are defined by their geometry.
e Restrictions are displayed on a fixed (static) or variable road signs.

Other Actors' Roles

A CMS manages the defined zones and road segments.
CMS triggers and controls dissemination (e.g. using assigned RSUs).

Goal According to local air pollution regulations, zones and road segments are defined,
where specific vehicles (e.g. passenger cars, trucks, etc.) are restricted. The
procedure prohibits the entry or transit in the defined zones or road segments for
defined vehicles and therefore reduces the pollution.

Needs e The central management system provides the information about the defined

zones and road segments.
e The vehicle needs the information about restricted zones.

Constraints/Presumptions

The vehicles need to be notified before they enter the defined zones and road
segments. Therefore careful planning of the dissemination area is needed.

Geographic Scope

Global

Pre-Conditions

e The restriction is determined from:
0 Local air pollution regulations

e The vehicle is approaching the defined zones or road segments.

Event Flow

e The CMS disseminates the information about the restricted road segments
and zones (see clause 6 for details).
e The roadside unit receives the information and sends it out to the vehicles.

Post-Conditions

e The vehicle is aware of the restriction zones/road segments and is not
allowed to enter the zone.

e The vehicle warns the driver on controlled zone or adjusts its route, if
possible.

Service-Level Key Performance
Indicators

e Accuracy of restriction zones or road segments information
e Vehicle positioning accuracy

e Information delivery in time (before entering zone)

e Positioning Accuracy of vehicle

Information Requirements

e Vehicle location and planed route
e Controlled zones/road segments
e (Optional: Alternative routes)

Means of information transport

VMS showing access restriction
C-ITS message (see clause 6)

5.4

Access restriction based on environmental measurements

The use caseis shown in Figure 4.
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Zone
Access only for vehicles that fulfill specific
requirements regarding their emissions

Emissions are meassured and
evaluated

-> Driver receives information
if the car is allowed to enter
the zone

il

Vehicle fulfills requirements

Vehicle does
not fulfill
requirements

Figure 4: lllustration use-case access restriction based on vehicle emission types

Use Case Name Access restriction based on environmental measurement

User Story Specific vehicle restrictions in controlled road segments and zones based on
environmental measurements.

Category Safety | Convenience

Road Environment Urban | Rural | Highway

Short Description The pollution value is measured constantly in a defined zone. When a specified

limit is reached, the central management system will be informed and sends out a
restriction message for vehicles in defined zones.

Actors e Environmental measurements (detectors)
e Vehicles
e Roadside unit (acting as gateway and aggregator)
e CMS
e VMS showing access restriction

Vehicle Roles

Vehicles receiving the information about vehicle restriction zones.

If affected by the restrictions, the vehicle warns the driver when

approaching the controlled zone or road segment or avoids this by route

recalculation.

Road & Roadside e CMS manages the defined zones and road segments.

Infrastructure Roles e CMS disseminates.

e The road side units distribute the IVIM to vehicles approaching the
defined zones.

Other Actors' Roles Environmental detectors measure the value of the pollution and inform the CMS

when a defined limit is reached.

CMS triggers and controls dissemination (e.g. using assigned RSUSs).

Goal According to local regulations, zones and road segments are defined, which

restrict vehicles (e.g. passenger cars, trucks, etc.). The procedure prohibits the

entry or transit in the defined zones or road segments for defined vehicles and

therefore reduces the pollution.

Needs e The central management system needs the information about the
emission value of the detectors.

e The vehicle needs the information about restricted zones.

Constraints/Presumptions The vehicles need to be notified before they enter the defined zones and road

segments.
Geographic Scope Global
Pre-Conditions e The restriction based environmental measurements are determined
from:

0 Local regulations.
e The vehicle is approaching the defined zones or road segments.
Event Flow e The central management system receives information that a defined
emission value is reached from the environmental detectors.
e The central management system sends out an IVIM with a restriction for
the affected zones.
e The roadside units distribute the information to the vehicles.
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Post-Conditions e The vehicle is aware of the restriction zones/road segments and is not
allowed to enter the zone.

e The vehicle warns the driver on controlled zone or adjusts it route, if

possible.

Accuracy of restriction zones or road segments information

Vehicle positioning accuracy

Information delivery in time (before entering zone)

Positioning Accuracy of vehicle

Vehicle location and planed route

Controlled zones/road segments

Detected emission value

(Optional: Alternative routes)

Means of information VMS showing access restriction

transport C-ITS message (see clause 6)

Service-Level Key
Performance Indicators

Information Requirements

5.5 Warning on environmental dangers

Use Case Name Warning on environmental dangers due to harmful or toxic air-pollution

User Story Warn vehicles located in a specific area (e.g. tunnel, parking garage) on
dangerous air-quality situations.

Category Safety, Health

Road Environment Urban | Rural | Highway

Short Description In case of fire or other sources of high air-pollution (e.g. in a tunnel) a message

warning relevant vehicles of this danger is disseminated. The vehicles can thus

seal the interior and shutdown air-flow.

Actors e Vehicles

¢ Roadside unit

e  Triggering authority

e  Traffic Light signal

Vehicles receiving information

If traffic light blocks road, the vehicle stops or changes its route if

possible

e |f affected, the vehicles reconfigure the in-vehicle air flow system and
warn the driver

Vehicle Roles

Road & Roadside e Traffic light signal before area
Infrastructure Roles e Disseminates a dedicated Warning message
Other Actors' Roles A triggering authority (e.g. tunnel supervision unit) monitors a specific area (for

fires and other potential air-pollutants).
The authority decides to start or stop dissemination of warning and controls a

traffic light.
Goal Avoid fatalities or danger to personal health.
Needs e The triggering authority monitors air-quality and supervises area.
e The vehicle needs location information inside the supervised area (e.g.
the tunnel).
Constraints/Presumptions -
Geographic Scope Global
Pre-Conditions e Avehicle is approaching or is inside the supervised area.
Event Flow e The triggering authority detects fire or any other source of dangerous air
pollution.

The triggering authority decides to dissemination a warning message.
The triggering authority can decide to block the road segment switching
the traffic light located at start of road segment.

e The roadside units distribute the information to the vehicles.
The vehicles receive danger information and trigger health maintaining
procedures (e.g. sealing interior by closing air-vents).

Post-Conditions e Vehicles outside the danger area are blocked entering the zone.
e Vehicles inside the danger area are instructed seal interior.
Service-Level Key e Vehicle positioning accuracy
Performance Indicators e Information delivery in time
Positioning Accuracy of vehicle
Information Requirements e Vehicle location (direction of driving)

Detected emissions (potential dangers)
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Means of information Traffic light blocking/allowing access to area
transport C-ITS message (see clause 6)

6 Gap Analysis

6.1 CAM

For the use cases described in clause 5.2 and clause 5.4, emission information should be added to the CAM message.
To keep backward compatibility the following proposal uses the ASN.1 extension feature.

The BasicContainer hasthe'..." extension point specified, which is used to add an optional Emission container. The
fields are imported from relevant 1 SO standards (like already used in the IVIM).

NOTE: Animportant aspect to consider when applying the proposal in the present document for the update of the
CAM specification isthe fact that, by adding this vehicle specific datato the CAM, the "privacy
footprint" of an ITS station will be also impacted. So care needs to be taken to find the balance between
fuzziness and usefulness.

| MPORTS
Di esel Em ssi onVal ues, Exhaust Em ssi onVal ues, Engi neCharacteristics, Environnmental Characteristics
FROM Ef cDsrcApplication {iso (1) standard(0) 14906 application(0) version6(6)}

EuVehi cl eCat egor yCode, |s03833Vehi cl eType
FROM El ectroni cRegi strationldentificationVehicl eDataWbdul e {iso(1) standard(0) is024534 (24534)
vehicleData (1) versionl (1)}

Basi cCont ai ner ::= SEQUENCE {
stati onType St ati onType,
referencePosition ReferencePosition,
[[ -- Extension for Pollution nanagenent
em ssi ons Enmi ssi onCont ai ner OPTI ONAL ]]
}
Emi ssi onCont ai ner ::= SEQUENCE {
euVehi cl eCat egor yCode EuVehi cl eCat egor yCode OPTI ONAL,
i s03833Vehi cl eType | s03833Vehi cl eType,
eur oAndCo2val ue Envi ronnment al Characteristics OPTI ONAL,
engi neCharacteristics Engi neChar acteri stics,
exhaust Em ssi onVal ues Exhaust Emi ssi onVal ues OPTI ONAL,
di esel Em ssi onVal ues Di esel Em ssi onVal ues OPTI ONAL,
}

6.2 DENM

For the use case described in clause 5.5, a new event Cause code should be added.

For this warning message a new CauseCode and SubCauseCode should be added to the Common Data dictionary.

CauseCodeType ::= | NTEGER {
reserved (0),
trafficCondition (1),
acci dent (2),
r oadwor ks (3),
i mpassability (5),
adver se\Weat her Condi ti on- Adhesi on (6),
aquapl annni ng (7),

hazar dousLocat i on- SurfaceCondition (9),

hazar dousLocat i on- Cbst acl eOnTheRoad( 10),

hazar dousLocati on- Ani mal OnTheRoad (11),

humanPr esenceOnTheRoad (12),

wrongWayDri vi ng (14),
rescueAndRecover yWr kl nPr ogr ess (15),

adver seWeat her Condi ti on- Ext r ene\Weat her Condi ti on (17),
adver seWeat her Condi tion-Visibility (18),

adver seWat her Condi ti on- Preci pitation (19),
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sl owehi cl e (26),
danger ousEndCf Queue (27),
vehi cl eBr eakdown (91),
post Crash (92),
humanPr obl em (93),
stati onaryVehicl e (94),
emer gencyVehi cl eAppr oachi ng (95),
hazar dousLocat i on- Danger ousCur ve (96),
col I'i si onRi sk (97),
signal Viol ati on (98),
danger ousSi tuati on, (99),
danger ousEni ssi ons (100),

} (0..255)

Danger ousEni ssi onsSubCauseCode ::= | NTEGER {
unavai |l abl e (0),
flueGas (1),
car bonMonoxi de (2),
car bonDi oxi de (3),
ni trogen (4),

t oxi cGas (5)

} (0..255)

6.3 IVIM

For the use cases described in clauses 5.2, 5.3 and 5.4, the IVIM could be used as instrument to transport restriction
information to the vehicles. The definitions already include the definition of road segments, and the needed other
elements to notify limitations or limits.

The containers defined in 1SO TS 19321 [i.2] aready include all necessary data elements. Therefore no change or
addition are necessary.

6.4 SPATEM/MAPEM

For the use case defined in clause 5.5, no changes or additions are necessary.

ETSI



Release 2

17 ETSI TR 103 496 V2.1.1 (2020-10)

Annex A:

Change History

Date Version Information about changes
December 2016 0.0.1 ([Initial version
Prepare Final Draft.
October 2019 0.0.6 Ch;’nge of Rapporteur
November 2019 0.0.7 [Added preliminary CZ dictionary from ISO TS 17380
January 2020 0.0.8 [Added comments during Drafting Session
May 2020 0.0.9 [Prepare Draft for Approval
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