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1 Introduction
1.1 CMC – Connected Motorcycle Consortium
The Connected Motorcycle Consortium (CMC) is a collaboration between manufacturers, suppliers, researchers and associations to make motorcycles and scooters (PTW: Powered Two
Wheelers) part of the future connected mobility. CMC is a non-profit organisation established
by key motorcycle makers with the unilateral goal to promote and develop Cooperative Intelligent Transport Systems (C-ITS) on a global scale.
CMC targets to improve motorcycle rider safety and comfort. Connected mobility / Vehicle-toVehicle Communications / Cooperative Intelligent Transport Systems (C-ITS) are being developed, but motorcycle-specific safety aspects haven’t been taken into consideration sufficiently
so far. CMC is paving the way for motorcycle connectivity by making motorcycles part of CITS and connected mobility. CMC aims to create a common basic specification for motorcycle
ITS, with as many cross-manufacturer standards as possible.
The basis of CMC was laid in the year 2015 when the founding members BMW Motorrad,
Honda and Yamaha agreed upon the need to further enhance motorcycle/scooter safety by
the means of C-ITS. This initial partnership has led to the establishment of CMC in 2016.
Since then, manufacturers, suppliers and research institutes joined forces to collaborate.1

1.2 C2C-CC – CAR 2 CAR Communication Consortium
In the CAR 2 CAR Communication Consortium, leading European and international vehicles
manufacturers, equipment suppliers, engineering companies, road operators and research institutions join forces for saving lives by research and development of C-ITS solutions facilitating
to overcome road accidents (vision zero).
For achieving its full potential interoperability of cooperative systems is required, e.g. spanning
all vehicle classes across brands and borders as well as for cooperative road infrastructure
systems which have to ensure seamless service quality for drivers and cooperative automated
vehicles cross-border in Europe. The Consortium is convinced that ad-hoc short-range cooperative V2X (called Car2X) being part of cooperative Intelligent Transport Systems and Services (C-ITS) plays a major role in achieving these goals.
The objective of the C2C-CC also extends to worldwide harmonisation and promotion of C-ITS
as far as required enabling C-ITS to exploit its full potential. Therefore, the C2C-CC contributes
to European and International standardisation and harmonisation activities for development of
technical specifications, required for Cooperative Intelligent Transport System (C-ITS) including V2X communication.
The Consortium has been founded in 2002 by vehicle manufacturers with the objective of developing European standards for C-ITS, as prerequisite for interoperability of systems improving road safety and road efficiency. Moreover, the Consortium discussed realistic deployment

1

Connected Motorcycle Consortium (https://www.cmc-info.net/ accessed on 04.03.2019)
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strategies and maintains the developed phased deployment roadmap. Related business models are considered for speeding-up the Car2X market penetration. In close collaboration with
other international stakeholders, especially from the US and Japan, the Consortium pushes
the harmonisation of cooperative V2X standards world-wide to save lives by avoiding as much
accidents as possible striving towards accident free traffic (vision zero) everywhere at any time
becoming reality at the earliest possible date.2

1.3 5GAA – 5G Automotive Association
The 5G Automotive Association (5GAA) is a global, cross-industry organisation of companies
from the automotive, technology, and telecommunications industries (ICT), working together
to develop end-to-end solutions for future mobility and transportation services.
Created on September 2016, the 5GAA unites a large member base, including 8 founding
members: AUDI AG, BMW Group, Daimler AG, Ericsson, Huawei, Intel, Nokia, and Qualcomm
Incorporated.
Since its inception, 5GAA has rapidly expanded to include key players with a global footprint
in the automotive, technology and telecommunications industries. This includes automotive
manufacturers, tier-1 suppliers, chipset/communication system providers, mobile operators
and infrastructure vendors. More than 130 companies have now joined 5GAA. Diverse both in
terms of geography and expertise, 5GAA’s members are committed to helping define and develop the next generation of connected mobility and automated vehicle solutions. 3

1.4 European Union – Delegated Regulation
The European Commission is the executive of the European Union and promotes its general
interest. 4
The EU uses a variety of legislative procedures to adopt laws. The procedure followed for a
legislative proposal depends on the type and subject of the proposal. The vast majority of EU
laws are jointly adopted by the EU Parliament and Council, while in specific cases a single EU
institution can adopt alone. The national parliaments of EU countries are consulted on all Commission proposals, and any changes to the EU treaties require the agreement of every EU
country. 5

2

Car 2 Car Communication Consortium (https://www.car-2-car.org/about-us/ accessed on 24.09.2020)

3

5G Automotive Association (https://5gaa.org/about-5gaa/about-us/ on 04.08.2020)

4

European Commissions published initiatives on Specifications for the provision of cooperative intelligent transport systems (CITS) (https://ec.europa.eu/info/law/better-regulation/initiatives/ares-2017-2592333_en accessed on 04.03.2019)
5

European Commission (https://ec.europa.eu/commission/index_en accessed on 05.03.2019)
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1.5 ETSI – European Telecommunications Standards Institute
ETSI is a European Standards Organization (ESO), which is the recognized regional standards
body dealing with telecommunications, broadcasting and other electronic communications networks and services.
ETSI has a special role in Europe. This includes supporting European regulations and legislation through the creation of Harmonised European Standards. Only standards developed by
the three ESOs (Cen, Cenelec and ETSI) are recognized as European Standards (ENs). 6

1.6 C-ROADS – The platform of harmonised C-ITS deployment in Europe
The C-Roads Platform is a joint initiative of European Member States and road operators for
testing and implementing C-ITS services in light of cross-border harmonisation and interoperability. 7
Through the C-Roads Platform, authorities and road operators join together to harmonise the
deployment activities of cooperative intelligent transport systems (C-ITS) across Europe. The
goal is to achieve the deployment of interoperable cross-border C-ITS services for road users.8

6

ETSI (https://www.etsi.org/about accessed on 05.03.2019)

7

C-Roads (https://www.c-roads.eu/platform.html accessed on 24.09.2020)

8

C-Roads (https://www.c-roads.eu/platform/about/about.html accessed on 24.09.2020)
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2 Scope
The present document defines CMC’s common position to other standards, which are namely
mentioned in the introduction. Relevant requirements are directly commented, others requirements which do not make any difference for PTWs will be adopted with no change.
Possible future regulation is expected to relate to the work of CMC. To widely spread out its
work on PTWs, CMC collaborates with C2C, C-Roads and 5GAA.
The main differences of PTWs compared to cars
The need of such a profiling is caused by three fundamental differences compared to a car.
Firstly, a PTW is a much more lightweight construction and has different sensor setups – which
may depend on the intended use of the PTW. This point affects the PTWs ability to measure
certain characteristics of itself. The second point is the capability of leaning while moving in
curves (rotation around the roll-axis). This degree of freedom needs to be considered, because
it affects the area that a PTW covers. The unknown size of the PTW’s rider is also contributing
to this covered area – which is the third major difference.
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3 Position towards ETSI
CMC considered following standards as most relevant:
- ETSI EN 302 637-2 V1.4.1 (2019-04)9
CAM
10
- ETSI EN 302 637-3 V1.3.1 (2019-04)
DENM
11
- ETSI TR 103 562 V2.1.1 (2019-12)
CPM
12
- ETSI TS 102 894-2 V1.3.1 (2018-08)
CDD
How these standards can be applied to PTW are described in this chapter. All of the listed
items in this section may be a part of an extended version of the C2C-CC BSP, a future version
of a CMC Basic Specification or updated ETSI specification/norm. As of today, the items are
not covered by any profile and are listed here.

3.1 Profiling of CAMs for PTWs (EN 302 637-2)
3.1.1 Bounding box and reference position
Two options are available for the bounding box of a PTW, depending on whether or not it is
equipped with an inertial measurement unit (IMU). The Bounding Box and Reference Position
in upright condition persist identical for both approaches, as shown in Figure 1.

Figure 1: BoundingBox and ReferencePosition in upright condition
But in curves the PTW characteristics differ from other vehicles and need further explanations.

9

ETSI EN 302 637-2, V1.4.1 (2019-04), accessed on 30.10.2020:
https://www.etsi.org/deliver/etsi_en/302600_302699/30263702/01.04.01_60/en_30263702v010401p.pdf
10

ETSI EN 302 637-3, V1.3.1 (2019-04), accessed on 30.10.2020:
https://www.etsi.org/deliver/etsi_en/302600_302699/30263703/01.03.01_60/en_30263703v010301p.pdf
11

ETSI TR 103 562, V2.1.1 (2019-12), accessed on 30.10.2020:
https://www.etsi.org/deliver/etsi_tr/103500_103599/103562/02.01.01_60/tr_103562v020101p.pdf
12

ETSI TS 102 894-2, V1.3.1 (2018-08), accessed on 30.10.2020:
https://www.etsi.org/deliver/etsi_ts/102800_102899/10289402/01.03.01_60/ts_10289402v010301p.pdf
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Figure 2: C-ITS Coordinate system for PTW
With IMU:
With an inertial measurement unit, the roll angle shall be used to calculate the vehicle
width and to compensate deviations produced from the GNSS antenna mounting position. The reference position will remain stable at the middle of the bounding box at the
front of the vehicle.
Note: Please note that this might deviate in y-direction, referring to Figure 2 and C2CCC RS_BSP_321, from the vehicles centre of gravity and/or the vehicles front wheel.
Note: Additionally, be aware that the vehiclewidth is purely based on the vehicles` physical dimension, the rider could extend the overall width significantly. (e.g. hang-off, where
the rider actively shifts his body to the side of the bike in curves, in order to lower the
combined centre of gravity and reduce the required lean angle.)

Figure 3: VehicleWidth and ReferencePosition for PTW w/t IMU
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Without IMU: (e.g. low cost variants)
Without an inertial measurement unit there is no possibility to compensate the variation
of the vehicle width while leaning. Therefore, the width of the bounding box is always
fixed to the value of the upright position. The reference point is calculated by a shift of
the GNSS position, based on the offset between those points in the upright position.
Consequently, the reference position has still a deviation compared to the version with
IMU. However, the deviation of the reference position is small and negligible compared
to the precision of the state-of-the-art GNSS receivers.
Note: While leaning, the actual space which the vehicle occupies becomes larger than
the transmitted vehicle width.
Note: Additionally, be aware that the rider could extend the width significantly. (e.g.
hang-off)

Figure 4: VehicleWidth and ReferencePosition for PTW w/o IMU

3.1.2 YawRate
For PTW a two-way approach shall apply, with and without an inertial measurement unit.
With IMU:
With an inertial measurement unit Euler angles and a transformation matrix could be
used to transform the rotated YawRate while leaning, to avoid mistakes in measuring
with a vehicle fixed IMU. If existing requirements for those data fields can be met, then
the value from the measurement/transformation can be used, however, if the requirements cannot be met, the data fields shall be set to unavailable as it is without IMU.
Without IMU: (e.g. low cost variants)
Without an inertial measurement unit the deviation in calculation methods are limited and
do not comply with the existing requirements (e.g. calculation purely based on GNSS
data). Therefore, PTW without IMU shall set these data fields always to unavailable.
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YawRateValue ::= unavailable (32767)
YawRateConfidence ::= unavailable (8)

3.1.3 Curvature
For PTW a two-way approach shall apply, with and without an inertial measurement unit.
With IMU:
Three different ways of calculating the curvature from measuring data are recommended.
With an inertial measurement unit the roll angle and velocity could be used to calculate
the vehicle`s curvature. A first version by the use of roll angle and assuming quasi-stationary riding calculation method is given below:
φ = roll angle
v = velocity
g = earth gravity
κ = 1/r according to ETSI this value has to
be multiplied by 10000

tan 𝜑 = −

𝑦̈
𝑣2
𝑣2 ∙ 𝜅
=−
=−
𝑔
𝑅∙𝑔
𝑔

𝜅(𝑡) = −

tan 𝜑(𝑡) ∙ 𝑔
𝑣(𝑡)2

A second approach is to use the data of yawRate and velocity for calculating the curvature. Therefore the following method could be used:
̇
𝜓(𝑡)
𝜅(𝑡) =
𝑣(𝑡)
The third possible approach is to use the GNSS data for calculating the curvature, therefore the following calculation method is given:
𝜅(𝑡) =

𝑥̇ (𝑡)𝑦̈ (𝑡) − 𝑥̈ (𝑡)𝑦̇ (𝑡)
𝜕𝑥
mit 𝑥̇ (𝑡) =
2
2
3/2
(𝑥̇ (𝑡) + 𝑦̇ (𝑡) )
𝜕𝑡

Note: For method one and two a mathematical singularity exists for standstill (𝑣(𝑡) = 0).
Therefore the standstill recognition signal is recommended with sending a curvature of
0 for standstill. All used sensor signals should be filtered to reduce the error on calculating the curvature.
The Curvature Confidence is dependent on the measuring accuracy of the used IMU. It
is recommended to use the yawRate based method. If this is not possible the method
using the RollAngle should be chosen. If none of both methods are available the use of
the GNSS method is recommended due to the worst results in the accuracy of the measured data.
Without IMU: (e.g. low cost variants)
By using GNSS data it is possible to calculate the curvature, as it is mentioned within the
-with IMU- section. The unstable environmental conditions, e.g. open sky compared to
forest scenarios, differ significantly and therefore it shall be up to the manufacturer if the
parameter shall be filled based on GNSS data.
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Therefore, PTW without IMU shall have the option to set these data fields permanent to
unavailable.
 CurvatureValue ::= unavailable (1023)
 CurvatureConfidence ::= unavailable (7)

3.1.4 SteeringWheelAngle
A PTW is not equipped with a steering wheel, and additionally the handlebar steering angle of
a PTW does not indicate the path the PTW is heading since the dynamics of PTWs are totally
different from that of a car. This data field may be set to unavailable:
 SteeringWheelAngleValue ::= unavailable (512)
 SteeringWheelAngleConfidence ::= unavailable (127)
Note: Some additional extensions for a special VRU motorcycle container to the existing CAM
are under discussion.

3.1.5 LongitudinalAcceleration
An acceleration sensor may be used for this parameter acquisition but as it is mentioned in
chapter 4.1.5, due to strong vibrations caused by the engine and the lightweight construction
of a PTW, a filtering of the raw acceleration sensor data is inevitable and shall be made before
filling this data field. Another option is to use the wheel speed sensor calculating the acceleration value, but a plausibility check shall be performed due to the possibility of “lifting” one wheel
while accelerating or hard braking.
In addition the parameter shall be set to 0 and latched when the PTW is stationary and unlatched when it is not stationary anymore.

3.1.6 LateralAcceleration
A PTW shall follow the coordinate system requirements of C2C-CC (see chapter 4.1.1). Due
to the characteristic that PTWs are leaning in curves, chapter 4.1.1 requires further explanation.
As shown in Figure 5 (left side) the original vehicle coordinate system rotates according to the
roll angle, this effect needs to be compensated due to the fact that the requirement is based
on the earth coordinate system and accelerations as well as yawRate needs to be parallel to
the ground plane, as shown in Figure 5 (right side). This parameter shall be set to 0 and latched
when the PTW is stationary and unlatched when it is not stationary anymore to reduce inaccuracies caused by engine vibrations, like LongitudinalAcceleration.
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Figure 5: Comparison between IMU movement and regulations

3.1.7 AccelerationControl
As written in the ASN.1 representation of a CAM in ETSI TS 102 894-2 V1.3.1:
AccelerationControl ::= BIT STRING {brakePedalEngaged (0), gasPedalEngaged (1), emergencyBrakeEngaged (2), collisionWarningEngaged (3), accEngaged (4), cruiseControlEngaged (5),
speedLimiterEngaged (6)} (SIZE(7))

For PTW:
 brakePedalEngaged shall be interpreted either as brake pedal and/or as brake lever
engaged.
 gasPedalEngaged shall be interpreted as throttle grip engaged.

3.2 Profiling of DENMs for PTWs (EN 302 637-3)
As of today, DENMs do not contain data elements that needs to be profiled.

3.3 Profiling of CPMs for PTWs (TR 103 562)
3.3.1 PitchAngle
This data field is used in the Collective perception message. For PTWs the construction
leads to a larger pitch angle as for other vehicles, as shown in Figure 6. Larger pitch angles
have to be considered as possible, and should pass the plausibility check on the receiver
side.
Note: The pitch angle on a PTW is an indication of hard braking and decelerating.
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Figure 6: PitchAngle for PTW

3.3.2 RollAngle
This data field is used in the Collective perception message and possibly in a future VRU extension in CAMs. For PTWs the dynamics lead to higher roll angles as for other vehicles, as
shown in Figure 7. For average riders up to 30° is common, in professional motorsports up to
65° are possible. It could be used for path prediction, curvature calculation of two-wheelers
and size/width estimations.

Figure 7: RollAngle of PTW

3.3.3 VehicleHeight
There are several possible height variants for PTWs. Which variant to choose depends on how
VehicleHeight is used in C-ITS applications which is currently not clear.
-

Variant 1: true vehicle height without mirrors

-

Variant 2: Seat height of the vehicle

-

Variant 3: Seat height PLUS standardized body (e.g. according to DIN 33402)

-

Variant 4: Standardized height for all PTWs
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Variant 1: (vehicle height in total)

Figure 8: VehicleHeight comparison based on the highest point of a PTW
The VehicleHeight describes the height of the vehicle itself without mirrors, mirrors are always treated as mandatory equipment but can be adjusted individually therefore mirrors shall
not be included. The understanding of the parameter ‘VehicleHeight’ is reflected best, using
this variant, because the real vehicle height is used.
The big disadvantage of that variant is, that the height with rider differs between different
PTW models. So there is no possibility to properly calculate the real height including the
rider.

Variant 2: (seat height)

Figure 9: VehicleHeight comparison based on the seat height of different types
The seat height does not reflect the VehicleHeight itself nor the height including the rider.
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Variant 3: (estimated height including rider)

Figure 10: VehicleHeight comparison based on a standardized siting body added to the seat
height
Estimated height including rider is calculated by adding seat height of vehicle plus standardized average height of the rider (e.g. according to DIN33402 or DIN EN ISO 7250, which are
standards to describe the basic human body dimensions).
Note: Only 5% of women are smaller than the purple bar and only 5% of men are taller than
the blue bar compared to the average human body statistics, while sitting.

Variant 4: (standardized height for all PTWs)
A definition of a predefined maximum height throughout all types of PTW could be a possible
solution, if it is not important what the real height would be, but then the whole data element
could be omitted and save bandwidth.
Suggestion:
Due to the fact, that the CPM is not yet finally standardized, a vehicle height confidence indication should be considered. According to the VehicleLengthConfidenceIndication data element, a VehicleHeightConfidenceIndication could be treated similar.
VehicleHeightConfidenceIndication ::= BIT STRING {HandlebarHeightIsUsed (0), WindshieldHeightIsUsed (1), SeatHeightIsUsed (2), EstimatedRidersHeightIsUsed (3), DetectedRidersHeightIsUsed (4), CalculatedRidersHeightIsUsed (5), unavailable (6)} (SIZE(7))

Most of the parameters are self-explanatory, but if the rider is going to be included an explanation of the intention seems necessary.
EstimatedRidersHeightIsUsed (3), estimation on a ‘best guess’ basis of the OEM.
DetectedRidersHeightIsUsed (4), detected height of the rider by a sensor.

CMC Basic Specification

17

CMC position towards other standards
CalculatedRidersHeightIsUsed (5), calculated height according to the entry of the
rider/dealer.
Note: The parameter HandlebarHeightIsUsed, WindshieldHeightIsUsed and SeatHeightIsUsed are based on static vehicle sizes, whereupon EstimatedRidersHeightIsUsed, DetectedRidersHeightIsUsed and CalculatedRidersHeightIsUsed include the rider’s height information to result in the real height of the PTW-Rider combination.
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4 Position towards C2C-CC
CMC intends to add comments on the latest publicly available version of the C2C Basic System
Profile (BSP). 13 The comments are input on PTW specific items and for other parts of the BSP
which is deemed common with PTWs, a comment is not provided.

4.1 C2C-CC_RS_2037_Profile
4.1.1 Coordinate Systems (RS_BSP_321)
“The C2C-CC Basic System shall use a coordinate system compliant with section 2.13 of [ISO
8855].
Note: This means that the X and Y axes are parallel to the ground plane, the Z axis is aligned vertically upwards, the Y axis points to the left of the vehicle’s forward direction, and the X axis points
towards the vehicle’s forward driving direction.”

This requirement for an earth fixed coordinate system shall apply for PTWs, too. Figure 11
shall clarify possible ambiguities.
 Longitudinal acceleration shall refer to the X axis, orientated in the heading direction.
 Lateral acceleration shall refer to the Y axis, parallel to the groundplane.
 Vertical acceleration shall refer to the Z axis, parallel to the groundplane.



YawRate shall refer to the rotation around the Z axis.



RollAngle shall refer to the rotation around the X axis.

 PitchAngle shall refer to the rotation around the Y axis.
Note: The vehicle-based coordinate system may differ, especially while leaning in curves.
Note: The parameter names are used according to ETSI specifications.

13

Car 2 Car Communication Consortium Basic System Profile V1.5.1 (https://www.car-2-car.org/documents/basic-systemprofile/ accessed on 19.11.2020)
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Figure 11: C-ITS Coordinate system for PTW

4.1.2 Regular driving dynamics (RS_BSP_449)
“A vehicle is considered to be under regular driving dynamics when it:
 has passed its initial startup phase;
 is being used as envisaged by the manufacturer;
 normal control of the vehicle is possible (e.g. it is not directly involved in an accident, road
surface allows normal tire grip);
 all the following conditions (values) apply for passenger cars:
o vehicle lateral acceleration is < 1,9 m/s2; AND
o vehicle longitudinal acceleration is > -2,4 m/s2 (deceleration); AND
o vehicle longitudinal acceleration is < 2,5 m/s2; AND
o vehicle speed is <= minimum of (130 km/h, legal Vmax of the vehicle).
Note: This is intended to be used for confidence requirements of the vehicle state..”

Comment:
The regular driving dynamic conditions of cars can be applied to PTW and shall remain unchanged, but please note that peaks of longitudinal acceleration / deceleration up to 6m/s² may
occur in case of PTWs. A detailed explanation can be looked-up in the localisation chapter of
the corresponding evaluation report within the CMC Basic Specification.

4.1.3 Enrolment Credential expiration (RS_BSP_456 and RS_BSP_443)
“The Basic System shall update its Enrolment Credential (EC) in advance before the expiration
of its current valid EC. The Basic System shall perform the Enrolment Request when the
remaining validity duration of its Enrolment Credential is less than or equal to the value of
pSecECRemainingLifetimeThreshold.”

CMC Basic Specification

20

CMC position towards other standards
“
Parameter

Table 3: Parameter settings.
Value
Unit
Description

…
pSecECRemainingLifetimeThreshold

12

weeks

The minimum remaining
validity duration of the
Basis System Enrolment
Credential in order to allow the Basic System to
trigger an Enrolment Request to the EA (EC rekeying)

Min.
Value

Max.
Value

Source
Document

--

--

--

…
”

Comment:
PTWs, and also convertibles, are often used seasonal especially in the northern regions with
strong summer/winter periods. When this happens, the vehicle is parked up to 6 months, sometimes even with unmounted battery. An automatically EC re-keying within this timeframe is
therefore not possible. To accommodate PTW usage patterns with long-term inactivity periods
with the EC renewal scheme, it is necessary to increase the duration pSecECRemainingLifetimeThreshold parameter of the C2C-CC Security profile (RS_BSP_456) from 12 weeks to 12
months.
Suggestion to extend the threshold:
Parameter

Table 3: Parameter settings.
Value
Unit
Description

pSecECRemainingLifetimeThreshold

12

months

The minimum remaining
validity duration of the
Basis System Enrolment
Credential in order to allow the Basic System to
trigger an Enrolment Request to the EA (EC rekeying)

Min.
Value

Max.
Value

Source
Document

--

--

--

”

4.1.4 Privacy protection (RS_BSP_501)
“A vehicle occupant shall be enabled to deactivate the vehicle C-ITS station easily at any time.”

This shall as well apply to PTWs.
Note: If no digital menu structure, e.g. at a dashboard, is available, a button shall be added
with clear state recognition.
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4.1.5 State condition Stationary (RS_BSP_511)
“A stationary vehicle’ is defined as follows: The vehicle is moving with a speed of <= 8 cm/s.
This state shall be determined by internal vehicle sensors (e.g. wheel ticks).
NOTE: While being stationary, speed is expected to be 0 and heading is expected not to
change (see RS_BSP_444). However, position may change, e.g. due to better sensor data
becoming available.”

Comment:
Due to strong vibrations caused by the PTW’s engine and the lightweight construction, this
requirement is very difficult to achieve. With a state-of-the-art IMU it is hardly possible to detect speeds of <=8cm/s. A sensor and information fusion with plausibility check might become inevitable. While the usage of wheel speed sensors is intended by C2C-CC, maybe
also a combination of other sensors be used by PTWs, e.g. GNSS velocity, wheel speed,
throttle position, gear position and brake status.
Suggestion to delete the link to wheel ticks:
A stationary vehicle’ is defined as follows: The vehicle is moving with a speed of <= 8 cm/s.
NOTE: While being stationary, speed is expected to be 0 and heading is expected not to
change (see RS_BSP_444). However, position may change, e.g. due to better sensor data
becoming available.

4.2 C2CCC_RS_2002_AdverseWeather
The use case “Precipitation” is not triggered by PTWs, because they are not equipped with the
necessary systems to trigger the use case.

4.3 C2CCC_RS_2003_DangerousSituation
The use case “Reversible occupant restraint system intervention” is not triggered by PTWs,
because they are not equipped with the necessary systems to trigger the use cases.
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4.4 C2CCC_RS_2005_SpecialVehicle
4.4.1 Triggering of a stationary safeguarding emergency vehicle (RS_tcSpVe_240)
“If the preconditions in RS_tcSpVe_138 and at least one of the following conditions are
satisfied, the triggering conditions for this C-ITS service are fulfilled and the generation of a
DENM shall be triggered:
a) the light bar is in use and engine relay is activated;
b) the light bar is in use, the hazard lights are activated and the parking brake is
activated or (in the case of automatic transmission) ‘park’ is selected;
c) the light bar is in use, the hazard lights are activated and the Standstill Timer is 60 s
or more.”

Comment:
PTWs are rarely able to fulfil condition b). Thus, it is a challenge for PTWs to trigger this use
case properly compared to a car. To improve the triggering conditions for PTWs CMC suggested adding the vehicle stand as an equivalent condition for the parking brake or the parkselection of the automatic transmission.
Suggestion for PTW specific triggering conditions:
If the preconditions in RS_tcSpVe_138 and at least one of the following conditions are
satisfied, the triggering conditions for this C-ITS service are fulfilled and the generation of a
DENM shall be triggered:
a) the light bar is in use and engine relay is activated;
b) the light bar is in use, the hazard lights are activated and the vehicle stand is being used;
c) the light bar is in use, the hazard lights are activated and the Standstill Timer is 60 s
or more.

4.4.2 Information Quality of a stationary safeguarding emergency vehicle
(RS_tcSpVe_143)
“The level of information quality can be improved by the following conditions:
d) the status of at least one door, or the boot, is ‘open’;
e) the driver’s seat is detected, by one of the following techniques, as being ‘not occupied’:
a. passenger compartment camera;
b. state-of-the-art technique for seat occupation used in seatbelt reminder.”

Comment:
PTWs are not equipped with doors and seatbelt reminders are very unusual as well. They
sometimes feature a locked storage space instead of a car`s boot, which could be monitored
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in future as equivalent to d). However, e), a rider’s seat detection, could be one possibility for
the future.
Suggestion for improved PTW triggering conditions:
The level of information quality can be improved by the following conditions:
d) the status of the locked storage space is ‘open’;
e) the rider’s seat is detected as being ‘not occupied’.

4.5 C2CCC_RS_2006_StationaryVehicle
4.5.1 Timer conditions (RS_tcStVe_120, RS_tcStVe_142)
“If the vehicle has enabled hazard lights and is stationary, the Triggering Timer shall be set to 30 s
and started. The Triggering Timer shall be reduced, if the following situations arise:
a) the timer shall be reduced by 10 s if the automatic transmission (AUT) is set to ‘park’ for at least
3 s;
b) the timer shall be reduced by 10 s if the gear box is set to idle for at least 3 s;
c) the timer shall be reduced by 10 s if the parking brake is enabled for at least 3 s;
d) the timer shall be reduced by 10 s if an arbitrary number of the seatbelt buckles change from
‘connected’ to ‘disconnected’ for at least 3 s;
e) the timer shall be set to 0 if an arbitrary number of doors are open for at least 3 s;
f) the timer shall be set to 0 if the ignition terminal is switched from on to off for at least 3 s;
g) the timer shall be set to 0 if the boot is open for at least 3 s;
h) the timer shall be set to 0 if the bonnet is open for at least 3 s.
Note: For PTWs the side stand is used for at least 3 s is equivalent to point e) (car doors open
for more than 3 s).”

Comment:
CMC suggests replacing the note and creating a specific requirement directly. One approach
could be preparing equal requirements for cars and PTWs, e.g. for item “e)”, as already mentioned within the note. If done so, there is no need to add an item to the informationQuality
parameters. (RS_tcStVe_123, RS_tcStVe_145)

CMC Basic Specification

24

CMC position towards other standards

Suggestion for PTW specific timer conditions:
If the PTW has enabled hazard lights and is stationary, the Triggering Timer shall be set to 30 s
and started. The Triggering Timer shall be reduced, if the following situations arise:
a) the timer shall be reduced by 10 s if the automatic transmission (AUT), if available, is set to
‘park’ for at least 3 s;
b) the timer shall be reduced by 10 s if the gear box is set to idle, or neutral, for at least 3 s;
c) the timer shall be reduced by 10 s if the parking brake, if available, is enabled for at least 3 s;
d) the timer shall be set to 0 if the ignition terminal is switched from on to off for at least 3 s;
e) the timer shall be set to 0 if the vehicle stand is being used for at least 3 s;
f) the timer shall be set to 0 if the ignition terminal is switched from on to off for at least 3 s;
g) the timer shall be set to 0 if a storage space is unlocked for at least 3 s;
h) the timer shall be set to 0 if the handlebar is locked for at least 3 s;
The items a), c) and g) cannot be fulfilled by all types PTWs, depending on whether or not the
PTW is equipped with such a system or detection method.

4.5.2 Preconditions (RS_tcStVe_117, RS_tcStVe_139)
“The following preconditions shall be satisfied when this use case is triggered:
1. no/a breakdown warning message, that prevents the driver from continuing driving (e.g.
red warning symbols, in accordance with [ECE 121]) is shown on the instrument cluster.
Note: This service is not required to check ignition terminal 15 status for triggering (can be on or
off). Operation of this service is optional when ignition terminal 15 is off.”

Comment:
ECE number 121 refers to the regulation of hand-controls, tell-tales and indicators of category
M and N vehicles. This Standard does not include PTWs (category L). This is just noted as
example and no change is necessary. However, CMC wants to highlight the corresponding
European Norm for PTWs, ECE Regulation No. 60.
Suggestion for PTW specific requirement:
The following preconditions shall be satisfied for PTW when this use case is triggered:
1. no/a breakdown warning message, that prevents the rider from continuing riding (e.g. red
warning symbols, in accordance with [ECE 60]) is shown on the instrument cluster.
Note: This service is not required to check ignition terminal 15 status for triggering (can be on or
off). Operation of this service is optional when ignition terminal 15 is off.
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4.5.3 C2CCC_RS_2052_References
4.5.3.1 RS_Refs_00151- Informative references
CMC suggests adding one additional reference:
ECE60 14: Uniform provisions concerning the approval of two-wheeled motorcycles and
mopeds with regard to driver-operated controls including the identification of controls,
tell-tales and indicators.

14

UN ECE Regulation No. 60, accessed on 24.09.2020: https://www.unece.org/?id=39143#jfmulticontent_c49642-20
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Abbreviations
BS
BSP
C2C-CC
CAM
CDD
CMC
CPM
C-ITS
DENM
EC
EEBL
ETSI
EU
GNSS
ITS
IMU
OEM
PTW
UN ECE
VRU

Basic Specification
Basic System Profile
CAR 2 CAR Communication Consortium
Cooperative Awareness Message
Common Data Dictionary
Connected Motorcycle Consortium
Collective Perception Message
Cooperative Intelligent Transport Systems
Decentralized Environmental Notification Message
Enrolment Credential
Electronic Emergency Brake Light
European Telecommunications Standards Institute
European Union
Global Navigation Satellite System
Intelligent Transport System
Inertial Measurement Unit
Original Equipment Manufacturer
Powered Two Wheeler
United Nations Economic Commission for Europe
Vulnerable Road Users
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