ETSI CTI Plugtests Guide V1.0.0 (2019-12)

1st Cellular V2X Plugtests Event;
ETSI Field Based Interoperability Test Plan;

—)

World Class Standards




2 ETSI CTI Plugtests Guide V1.0.0 (2019-12)

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute yyyy.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered
for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.
LTE™ is a Trade Mark of ETSI currently being registered
for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI CV2X #1 Plugtests


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI CTI Plugtests Guide V1.0.0 (2019-12)

Contents

INtellectual PropPerty RIGNTS.... ..o ettt ettt e bt e testeeseesaeene e e e 5
0] (=117 0] (o T 5
1 RS0l 0] 0SSR 6
2 ] (L (=T (o= Y 6
2.1 L0 G0 a P A R =Y T (L Ao c 6
3 Definitions and Abbreviations Vehicle equipped With OBU ............coooiiiieiiiiieeceeeeee e 7
3.1 (DS LA LL 0] AT 7
3.2 PN o] o (LY T A 0] TR 7
4 (@00 ) 1 To U - 10 ] SRS 8
4.1 ProtoCol StACKS 1N T8 BVICES .. ..ecveiiceii ittt ettt b s et e s s sb e e st e s s bessabe s s bessabessbessnbesans 8
411 SRS - L1 o 8
4.2 (fo T g aTo T AT R (U] LT (0] N R 8
4.3 CommON RUIES TOr DEN MESSAGES. ...vveueereeeerterrestesteseeseessestessessesseseessessessessessessesseassessessessessessesseesessessessessens 8
4.6 COMIMON TUIES TOF ACCESS ... .veieeitiie e ettt e e ettt e e sttt e e s ettt e e s st eaesebb e e e seatteessabeeeesbbesesabeaeessabeaesssbbesssasbansssabanesssreneeas 9
5 ISR ST =] 1= L Lo LR 9
5.1 L TP 9
511 ROAA WOIKS WAIING ...ttt bbb bbbt b et s e b e b e bt bt et e e beeneenneebe st e 9
5.1.1.1 (@Y= Y 1Y 2 9
5.1.1.2 L ICEES 0T ] o USSP 10
5.1.1.3 =TS B (0101 LU 12
5.2 L 13
5.2.1 Hazard on the ROAA: ACCIHENT..........eiiiiiceie ittt s e bt e e sbe e sb e s e sbe s s sbesesbesssbaseebesesres 13
5.2.1.1 (O YT Y/ 1=\ TR 13
5.21.2 LI AT (U]« T U TPV PTURRPRUPOR 13
5.2.1.3 B =TS A R (0 ToLcTo [ (SRR 14
5.2.2 Hazard on the Road: Adverse weather condition - extreme weather condition ...........cccceeeeevviivcieeescvveenn. 15
5.2.2.1 (O AV T Y/ 1=\ RO 15
5.2.22 LI AT (U]« T TSP P TPV PR URRPROUPR 15
5.2.2.3 =S A (0101 LU 16
523 Hazard on the Road: Human presence 0N the r0ad ..........ccccoviveieiene s 17
5.2.3.1 (O Y=Y Y 1Y 2 17
5.2.3.2 LIS 0T ] USSP 17
5.2.3.3 =S B (0101 LU= 18
524 Hazard on the Road: Stationary VENICIE ..........cocveioic e 19
5.2.4.1 (O YT Y/ 1=\ TR 19
5.242 LI AT (U]« TP P TPV PR URRPROPPR 19
5.2.4.3 B =TS A R (0 ToLcTo [ (SRR 20
525 Hazard on the Road: Emergency vehicle approaching..........cocueeeeieieiineiiiieeee e 21
5.25.1 (O YT Y/ 1=\ RO 21
5.25.2 L ICSES S0 o USSP 21
5.2.5.3 =TS A (0101 LU 22
5.2.6 Hazard on the Road: Hazardous [0CALION ..........ccuiiiiiiieic ittt s e sb s s eve e sbee s eree e rs 23
5.2.6.1 (@Y= Y 1Y 2 23
5.2.6.2 L ICSES S0 o USSP 23
5.2.6.3 =TS B (0101 LU 24
527 Hazard on the Road: Signal VIOIAHION. ........cccoiiiiiii e e 25
5.2.7.1 (O YT Y/ 1=\ TR 25
5.2.7.2 LI AT (U]« TP P TPV PR URRPROPPR 25
5.2.7.3 B =TS A R (0 ToLcTo [ (SRR 26
5.3 L L@ TSR RORRT 27
53.1 Longitudinal Collision RISK WAINING ........coiiiiiiiieiiit e 27
53.1.1 (O Y=Y Y 1Y 2 27
5.3.1.2 =TS B (0101 LU 28
5.4 L 28

ETSI CV2X #1 Plugtests



4 ETSI CTI Plugtests Guide V1.0.0 (2019-12)

54.1 Intersection ColliSion RISK WAIMING ........oiiiiiiiie et 28
54.1.1 L@ oV 1= ST SPS U 28
54.1.2 LI A S (0 1oL=o (U] £SOV TPR 29

ETSI CV2X #1 Plugtests



5 ETSI CTI Plugtests Guide V1.0.0 (2019-12)

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 members and non-members, and can be found in
ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 Plugtests guide has been produced by ETSI Center of Testing and Interoperability (CTI).
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1 Scope

This document forms the guidelines to lead the technical organization of the 1st CV2X Plugtests event. This document
is intended to be upgraded for future interoperability events.

This document describes:

. The testbed architecture showing which ITS systems and components are involved and how they are going to
interwork

. The configurations used during test sessions, including the parameter values of the different layers (PHY,
MAC, NWT, ...)

. The interoperability test descriptions, which are describing the scenarios, which the participants will follow to
perform the tests.

2 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.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

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

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] IEEE 802.11-2012: IEEE Standard for Information technology— Telecommunications and
information exchange between systems— Local and metropolitan area networks— Specific
requirements Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY).

[2] SAE J2735 (2016-03): "Dedicated Short Range Communications (DSRC) Message Set
Dictionary™".

[3] ETSI TS 103 301 V1.1.1 (2016-11): "Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Facilities layer protocols and communication
requirements for infrastructure services".

[4] ETSI EN 302 636-4-1 (V1.4.0): "Intelligent Transport System (ITS); Vehicular communications;
GeoNetworking; Part 4: Geographical addressing and forwarding for point-to-point and point-to
multipoint communications; Sub-part 1: Media independent functionalities".

[5] ETSI EN 302 637-2 (V1.4.1): "Intelligent Transport Systems (ITS); Vehicular Communications;
Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service".

[6] ETSI EN 302 637-3 (V1.3.1): "Intelligent Transport Systems (ITS); Vehicular Communications;
Basic Set of Applications; Part 3: Specifications of Decentralized Environmental Notification
Basic Service".

[7] ETSI EG 202 798 (V1.1.1): "Intelligent Transport Systems (ITS); Testing; Framework for
conformance and interoperability testing".

[8] ETSI TS 101 556-1 (V1.1.1): "Intelligent Transport Systems (ITS); Infrastructure to Vehicle
Communication; Electric Vehicle Charging Spot Notification Specification™
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[9]

[10]

[11]

[12]

[13]

[14]
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ETSI TS 102 894-2 (V1.3.1): " Intelligent Transport Systems (ITS); Users and applications
requirements; Part 2: Applications and facilities layer common data dictionary"

ETSI EN 303 613 (V 1.1.1): “Intelligent Transport Systems (ITS); LTE-V2X Access layer
specification for Intelligent Transport Systems operating in the 5 GHz frequency band

ETSI TS 136 331 (V14.6.2): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Radio
Resource Control (RRC); Protocol specification (3GPP TS 36.331 version 14.6.2 Release 14)".

ETSI TS 136 321 (V14.7.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA);
Medium Access Control (MAC) protocol specification (3GPP TS 36.321 version 14.7.0 Release
14)".

ETSI TS 136 322 (V14.1.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Radio
Link Control (RLC) protocol specification (3GPP TS 36.322 version 14.1.0 Release 14)".

ETSI TS 136 323 (V14.5.0): "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA);
Packet Data Convergence Protocol (PDCP) specification (3GPP TS 36.323 version 14.5.0 Release
14)",

3 Definitions and Abbreviations Vehicle equipped with
OBU

3.1 Definitions

Host Vehicle

Vehicle equipped with an OBU

3.2 Abbreviations

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

CAM
CPS
DENM
EUT
GPSD

GN
GN6
GVL
HV
ITS-S
LTE
MAC
OoBU
PHY
RIS

Cooperative Awareness Message

Central Position Server

Decentralized Environmental Notification Message
Equipment Under Test

Daemon that receives data from a GPS receiver. It provides a unified interface to receivers of
different types, and allows concurrent access by multiple applications

GeoNetworking

IPv6 over GeoNetworking

Geographical Virtual Link

Host Vehicle

ITS Station. Can be either RSU or OBU.

Long Term Evolution

Media Access Control layer of the access layers
On Board Unit

The Physical layer of the access layers

ITS Roadside Station
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RSU
RWW
TVL
VIS
V2V
V2X

Road Side Unit

Road Works Warning
Topological Virtual Link
ITS Vehicle Station
Vehicle to Vehicle

Vehicle to Anything

ETSI CTI Plugtests Guide V1.0.0 (2019-12)

4

4.1

41.1

4.2

Configuration

To be updated. Will contain the configuration values to be referenced in the use cases

Protocol stacks in the devices

ITS Station

Applications

ITS Facilities
BTP/GN
LTE

Common Rules for GN

Unless specified otherwise in the test description, the messages used in the present test specification shall respect the
following common characteristics:

e  Maximum repetition time: until the end of the test scenario

e  Repetition interval: 1000ms

e Header Type (HT): GEOBROADCAST

e HopLimit: 1
e GeoArea
o Circular or rectangular
0 Lat/Long: RSU position
o Distance a/Distance b: 5000 m
o Azimuth: 0

4.3

Common Rules for DEN messages

Unless specified otherwise in the test description, the DEN messages used in the present test specification shall respect
the following common characteristics:

ETSI CV2X #1 Plugtests
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e detectionTime and validityDuration: at reception of the DENMSs the event shall be valid, i.e. the detectionTime
is in the past and the validityDuration is sufficiently long enough (validityDuration of 1.5 hours is
recommended)

e termination: Negation is forbidden. Only cancelation of the own actionID is allowed
e eventPosition:

o the positionConfidenceEllipse shall be set as follows:

positionConfidenceEllipse ::= {
semiMajorConfidence 100,
semiMinorConfidence 100,
semiMajorOrientation O

}

o altitude shall be set to 0
e relevanceDistance: lessThan200m(2)

o relevanceTrafficDirection: upstreamTraffic(1)

Timing and period setting of the DENM is independent from the polling period.

4.6 Common rules for Access

More information about the access layer configuration was provided during the Plugtests event.

5 ITS Test Scenarios

5.1 UC1

5.1.1 Road Works Warning

51.1.1 Overview

1| [O] Input for message

2| [O] CITS sends
hazard warning to RSU

C2| Road Side Unit

i (= On-Board display |4 The driver receives the
] ®) i i Driver Information | information on the Display
: IJ LTE Air Link | of his on-board unit or an

(}ANQU@ additional smart device.

3 | RSU sends ;

DEMMAVI to OBUs. oy
C2X = ‘ Z

On-Board Unit  |e

iy
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Figure 1: Road Works Warning

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Works Warning
(RWW). In particular, it is determined whether an OBU is able to process RWW specific DENMs which are sent by
RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

e Traffic Control Center: Optional

e Central ITS-S: Optional

e RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HVis outside the relevance area

e RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENMs

e HV determines that the received DENMs are relevant

e HMI notifies the driver

5.1.1.2 Test Setup

The figure below shows the test setup.

ETSI CV2X #1 Plugtests
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D3 {

}

management {
eventPosition P0OS3,
3.
situation {
eventType {
causeCode roadworks(3),
subCauseCode 0
3.
eventHistory
3.
location {
traces
}.
alacarte {
roadWorks {
closedLanes {
outerhardShoulderStatus closed(1),
drivingLaneStatus "10"B
}.
speedLimit 30,
trafficFlowRule passToLeft(3),
referenceDenms { D1, D2 }
3
}

D2 {

}

management {
eventPosition POS2,

situation {
eventType {
causeCode roadworks(3),
subCauseCode 0

eventHistory

location {
traces

alacarte {
roadWorks {
closedLanes {

outerhardShoulderStatus availableForDriving(2),

drivingLaneStatus "01"B
3.
speedLimit 30,
trafficFlowRule passToRight(2),
referenceDenms { D1, D3 }
3
¥

D

1{
management {
eventPosition POS1,
3.
situation {
eventType {
causeCode roadworks(3),
subCauseCode 0
}
eventHistory
3.
location {
traces
}.
alacarte {
roadWorks {
closedLanes {

outerhardShoulderStatus availableForDriving(2),

drivingLaneStatus "00"B
3.
speedLimit 30,
startingPointSpeedLimit POSO,
trafficFlowRule passToRight(2),
referenceDenms { D2, D3 }

Figure 2: UC1 Test Setup
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5.1.1.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS_UCO01 01
Objective: Process RWW Information
Configuration: See Figure 2
Pre-test * HVis outside the relevance area
conditions: e Asingle RSU broadcasts RWW DENMs D1, D2 and D3 (pre-configured or via TCC)
* HV receives RWW DENMs D1, D2 and D3
Test Sequence: Step Type Description | HMI
1 stimulus HV enters the use case zone on the test track
2 stimulus  [HV enters the Relevance Area and synchronizes to the trace
of D1
3 verify HMI displays the speed limit before POS0 @
4 verify HMI displays the closed lane information
before POS1
5 stimulus  |[HV synchronizes to the trace of D2
6 verify HMI displays the closed lane information
before POS2
7 stimulus HV synchronizes to the trace of D3
8 verify HMI displays the closed lane information
before POS3
9 verify HMI shows no more closed lane information
and end of speed limitation

ETSI CV2X #1 Plugtests
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5.2 uc2

521 Hazard on the Road: Accident

52.1.1 Overview

1 | [O] Input for message
AREER —
- — 4l AVR control Center [optional]
TS [opti

21 [0] C-ITS sends
hazard waming te RSU

C2I Road Side Unit

] ) On-Board display |4 The drver receives the
TE Air Link Diriver Information | infermation on the Display
= e b bl of his on-board unit or an

CAN BU@ additional smart device.
3 | RSU sends E.
DENMAVI to OBUS.
Cc2X [N ‘

Figure 3: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HVis outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e HMI notifies the driver

5.2.1.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode accident(2),
subCauseCode
3.
3
}
Figure 4: Test Setup
5.2.1.3 Test Procedure
Interoperability Test Description
Identifier: TD _ITS UC02 01
Objective: Process Hazard on the Road Warning (HRW) Information (Accident)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus  [HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning

ETSI CV2X #1 Plugtests
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5.2.2 Hazard on the Road: Adverse weather condition - extreme weather

condition
5221 Overview
EEEEE <55
&= - - Sl AVR Control Center [optional]
CHITS Station [optional] :

21 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

] = On-Board display [4] The driver receives the

] o\ TE Air Link Driver Information | information on the Display
E EeLin A of his on-board unit or an

CAN BU@ additional smart device.
3 | RSU sends o
DEMM/VI to OBUs i
X [N ‘
On-Board Unit @1} ?

Figure 5: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HVis outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e HMI notifies the driver

5.2.2.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode adverse_weather_condition(17),
subCauseCode
3.
¥
}
Figure 6: Test Setup
5.2.2.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 02
Objective: Process Hazard on the Road Warning (HRW) Information (Adverse weather condition -
extreme weather condition)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus  [HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning

ETSI CV2X #1 Plugtests
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5.2.3 Hazard on the Road: Human presence on the road

523.1 Overview

4 | [O] Input for message
AEEEE — -
“- TR gl AVR Control Center [optional]
[optional

2 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

g = On-Board display 4] The driver receives the
i e\ TE Air Link Driver Information | information on the Display
E gl A of his on-board unit or an
9&@_@‘}@ additional smart device.
3| RSU sends i
DEMM/IVI to OBUs. i
caxX =, ‘
On-Board Unit  [=)) ?

Figure 7: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HVis outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e  HMI notifies the driver

5.2.3.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode human_presence_on_the_road(12),
subCauseCode
3.
¥
}
Figure 8: Test Setup
5.2.3.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 03
Objective: Process Hazard on the Road Warning (HRW) Information (Human presence on the
road)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning
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5.2.4 Hazard on the Road: Stationary vehicle

524.1 Overview

4 | [O] Input for message
AEEEE — -
“- TR gl AVR Control Center [optional]
[optional

2 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

g = On-Board display 4] The driver receives the
i e\ TE Air Link Driver Information | information on the Display
E gl A of his on-board unit or an
9&@_@‘}@ additional smart device.
3| RSU sends i
DEMM/IVI to OBUs. i
caxX =, ‘
On-Board Unit  [=)) ?

Figure 9: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

e RSU: Mandatory

e HV: Mandatory

¢ HMI: Mandatory
Pre-conditions:

e HV is outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e  HMI notifies the driver

5.2.4.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode stationary_vehicle(94),
subCauseCode
3.
3
}
Figure 10: Test Setup
5.2.4.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 04
Objective: Process Hazard on the Road Warning (HRW) Information (Stationary vehicle)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus  [HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning
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5.2.5 Hazard on the Road: Emergency vehicle approaching

525.1 Overview

4 | [O] Input for message
AEEEE — -
“- TR gl AVR Control Center [optional]
[optional

2 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

g = On-Board display 4] The driver receives the
i e\ TE Air Link Driver Information | information on the Display
E gl A of his on-board unit or an
9&@_@‘}@ additional smart device.
3| RSU sends i
DEMM/IVI to OBUs. i
caxX =, ‘
On-Board Unit  [=)) ?

Figure 11: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HV s outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e HMI notifies the driver

5.25.2 Test Setup

The figure below shows the test setup.

ETSI CV2X #1 Plugtests



22 ETSI CTI Plugtests Guide V1.0.0 (2019-12)

D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode Emergency_vehicle_approaching(95),
subCauseCode
3.
¥
3
Figure 12: Test Setup
5.25.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 05
Objective: Process Hazard on the Road Warning (HRW) Information (Emergency vehicle
approaching)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning
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5.2.6 Hazard on the Road: Hazardous location

5.26.1 Overview

4 | [O] Input for message
generation from AVR

L. = - 4l AVR Control Center [optional]

2 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

] ) On-Board display | 4] The driver receives the
TE Air Link Diriver Information | infermation on the Display
= Ao b b of his on-board unit or an

@ﬁ@_@?@ additional smart device.
3 | RSU sends i
DENMIVI to OBUs

C2X =N ‘

Figure 13: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HV s outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e HMI notifies the driver

5.2.6.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode Obstacle_on_the_road(10),
subCauseCode
3.
¥
}
Figure 14: Test Setup
5.2.6.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 06
Objective: Process Hazard on the Road Warning (HRW) Information (Hazardous location -
Obstacle on the road)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning
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5.2.7 Hazard on the Road: Signal violation

52.7.1 Overview

4 | [O] Input for message
generation from AVR

L. = - 4l AVR Control Center [optional]

2 [0] CHITS sends
hazard waming to RSU

C2I Road Side Unit

] ) On-Board display | 4] The driver receives the
TE Air Link Diriver Information | infermation on the Display
= Ao b b of his on-board unit or an

@ﬁ@_@?@ additional smart device.
3 | RSU sends i
DENMIVI to OBUs

C2X =N ‘

Figure 15: Hazard on the road

The objective of this test is to verify the interoperability of ITS OBUs and RSUs in the context of Road Hazard
Warning (RHW). In particular, it is determined whether an OBU is able to process RHW specific DENMs which are
sent by RSUs. Optionally the DENM content can be defined by a Traffic Control Center (TCC).

The equipment involved:

¢ RSU: Mandatory

e HV: Mandatory

e HMI: Mandatory
Pre-conditions:

e HV s outside the relevance area

e *RSU broadcasts RWW DENMs (pre-configured or via TCC)
Test Sequence:

e HV enters the use case zone on the test track

e HV receives and processes the DENM

e HV enters the relevance area. It determines that the received DENM is relevant

e HMI notifies the driver

5.2.7.2 Test Setup

The figure below shows the test setup.
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D1 {
management {
eventPosition POS,
relevanceDistance lessThan100m(1)
relevanceTrafficDirection allTrafficDirections(0)
situation {
eventType {
causeCode Signal_violation(98),
subCauseCode
3.
3
}
Figure 16: Test Setup
5.2.7.3 Test Procedure
Interoperability Test Description
Identifier: TD_ITS UC02 07
Objective: Process Hazard on the Road Warning (HRW) Information (Signal violation)
Configuration: See Figure 4
Pre-test . HV is outside the relevance area
conditions:
Test Sequence: Step Type Description | HMI
1 stimulus  [HV enters the use case zone on the test track
3 verify RSU broadcasts D1
4 stimulus HV enters the Relevance Area
5 verify HMI displays the Hazard on the Road Warning
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5.3 UC3

5.3.1 Longitudinal Collision Risk Warning

53.1.1 Overview

* HV (vehicle under test) will run LCRW

» The distance (testing criteria) between the point A and the emulator is 20m (can be
changed according to a vendor’s implementation).

4. HV makes a 4. LCRW may 3. HV Keeps the 2. HV starts to
controlled stop show a forward target speed accelerate to the
after point A. collision warning (20 kmh) target speed (20
before passing constant. kmbh) from point C
by point A. f to point ?
150m 100m
1. One OBU . 4 . HMI ; ;
broadcasts CAM WCAM Point A A ‘ma Point B a Point C a
with a fix heading — P <> >
and a fix GPS
position according
to the direction of
the lane to
emulate a
stationary vehicle.

Figure 17: UC3 Test setup

The objective of this test is to verify the Longitudinal Collision Risk Warning (LCRW) scenario. In particular it is
determined whether an OBU is able to process CAM messages from other vehicle to determine a potential collision
risk.
The equipment involved:

e RV: Mandatory

e HV: Mandatory

e HMI (HV): Mandatory
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5.3.1.2 Test Procedure

Interoperability Test Description
Identifier: TD_ITS_UCO03 01
Objective: Verify longitudinal collision risk warning use case

Configuration:

See Figure 17

Pre-test
conditions:

e HVis running LCRW
* RV is stationary and sends CAMs
» HVis accelerating to TARGET_SPEED between points C and B

Test Sequence:

Step Type Description | HMI
1 stimulus  |HV passes point B
2 verify HMI indicates a forward collision risk before
point A A
Forward
collision

5.4 UC4

54.1 Intersection Collision Risk Warning

5411

*  HV (host vehicle under test) will run

Overview

6. RV makes a controlled

ICRW. *> stop after passing the
*+ Target speed of RV can be 20/40 kmh intersection.
(depends on real traffic situations)
= The distance (testing criteria) between 4. Keepthetarget  3.RVaccelerates 2. RV starts
cone RV-A and cone RV-D can be uce speed constant to the target to move
50m/25m (can be changed according to speed fsrtc;”; ";?m
a vendor’s implementation) with respect »\ / (conepRV-C)
to the target speed 20/40 kmh. Cone RV-A Cone RV-B 4
150m 100m == Cone RV-C
5. After RV passes cone RV-D, - TR C‘:’] RV
HV start to move forward a short 25m/50m
distance (less than 50m) with a
very slow speed (less than
10kmh) and then stop by the stop >
point to prevent from entering 4 I\i Stop point
into the intersection. ICRW may ‘ <50m
show a collision warning before Cone HV-A
RV goes through the intersection !
point (cone RV-A). HV Eu — Start point
i
50m
1. HV moves forward 50m from
the preparation point (cone HV-B) * i
and then stop by the start point b gl
(cone HV-A). HV | J . *Preparation point
i Cone HV-B

Figure 18: UC4 Test setup

The objective of this test is to verify the Intersection Collision Risk Warning (ICRW) scenario. In particular it is
determined whether an OBU is able to process CAM messages from other vehicle to determine a potential collision

risk.

The equipment involved:

e RV: Mandatory
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e HV: Mandatory

e HMI (HV): Mandatory

54.1.2 Test Procedure
Interoperability Test Description
Identifier: TD_ITS_UC04 01
Objective: Verify Intersection Collision Risk Warning use case
Configuration: See Figure 18
Pre-test e HVis running ICRW
conditions: * HV is positioned at point HV-B and sends CAMs
* RV is positioned at point RV-C and sends CAMs
* RVis accelerating to TARGET_SPEED between points RV-C and RV-B
Test Sequence: Step Type Description | HMI
1 stimulus  |RV passes point RV-D
2 stimulus  |HV drives towards point HV-A and stops
3 verify HMI indicates a forward collision risk before
RV passes point RV-A
intersection
collision
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