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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neede
d|fferent types of ISO documents should be noted. This document was drafted in aceordance
eglitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this document may be the §
patent rights. ISO shall not be held responsible for identifying any or all such/patent rights. I
any patent rights identified during the development of the document will be’in the Introductiq
oh the ISO list of patent declarations received (see www.iso.org/patents),

Ahy trade name used in this document is information given for thé.convenience of users and
c¢nstitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific te
expressions related to conformity assessment, as well*~as information about ISO's adhe
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (T]
ww.iso.org/iso/foreword.html.

W
This document was prepared by Technical Comitnittee ISO/TC 204, Intelligent transport system
A

hy feedback or questions on this documentishould be directed to the user’s national standard|
complete listing of these bodies can be feund at www.iso.org/members.html.

The procedures used to develop this document and those intended for its further maintenance are

d for the
with the

ubject of
etails of
n and/or

does not

rms and
rence to
BT), see

5.

s body. A
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Introduction

An automated driving system (ADS) needs to be designed with the capability to cope with various
conditions, such as the driving environment, behaviour of other vehicles in the surroundings, traffic
regulations, etc.

In addition, an ADS designed to operate on motorways can encounter various situations such as
merging into the main lane of traffic, adjusting the speed according to congested or freely flowing
traffic, overtaking other vehicles, or changing lanes when approaching an exit/lane closure.

For Level 3 automated driving, the ADS issues a request to the fallback-ready user (FRU) to take-over
driving thsks when it cannot respond to certain conditions/situations.

The ISO [23792 series identifies the performance requirements for an ADS based on its_capability fo
respond fo certain conditions and situations. The requirements are derived in order to reliably transfer
the contfol between the human driver and ADS, and for safe operation by the ADS.

The 1S0(23792 series focuses on the system functionalities, under the assumption that the FRU |is
availabld and responsive to system requests to take over driving tasks.

vi © IS0 2023 - All rights reserved
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Intelligent transport systems — Motorway chauffeur
systems (MCS) —

Part 1:

Framework and general requirements

Scope

ith the presence of a fallback-ready user (FRU). MCS can be implemented i various formf
" responding to different driving scenarios. This document describes a framework of MCS i
system characteristics, system states/transition conditions and system fufctions.

1
Motorway chauffeur systems (MCS) perform Level 3 automated driving[t] on limited/access m
\
0

MCS are equipped with a basic set of functionalities to perform jr-lane operation and caj
efuipped with additional functionalities such as lane changing.

This document specifies requirements of the basic set of functionalities and test procedures
these requirements. The requirements include vehicle @peration to perform the entire
dfiving task (DDT)[! within the current lane of travel, todssue a request to intervene (RTI)
d|sengaging, and to extend operation and temporarily~continue to perform the DDT after is
RIT'L
T

his document describes one specific form of system engagement. Other forms are possible. Th
system engagement forms, especially those provided in combination with other driving au
system features, are not within the scope ofthis document.

Requirements and test procedures foxthe additional functionalities are provided in other paj
[0 23792 series.

Means related to setting a destination and selecting a route to reach the destination are not w
s¢ope of this document. Thisidocument applies to MCS installed in light vehicles.[2]

2| Normative references

The following documents are referred to in the text in such a way that some or all of theij

uhdated references, the latest edition of the referenced document (including any amendments]}

[

40 15622:2018, Intelligent transport systems — Adaptive cruise control systems — Per]
requirements and test procedures

torways
capable
ncluding

1 also be

to verify
dynamic
1l before
suing an

bse other
fomation

'ts of the

ithin the

' content

constitutes reguirements of this document. For dated references, only the edition cited applies. For

applies.

formance

ISO/SAE PAS 22736, Taxonomy and definitions for terms related to driving automation systems for on-

road motor vehicles

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/SAE PAS 22736
following apply.

and the

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

© IS0 2023 - All rights reserved
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— IEC Electropedia: available at https://www.electropedia.org/

31
subject vehicle
vehicle equipped with a motorway chauffeur system (MCS) feature

3.2
motorway

road specially designed and built for motorized traffic that does not serve properties bordering on it,

and which;

— is provided, except at special points or temporarily, with separate carriageways for th

direg¢tions of traffic, separated from each other either by a dividing strip not intended for
exceptionally, by other means;

’
— doegnot cross at level with any road, railway or tramway track, or footpath; ,\qu’
— is spgcifically sign-posted as a motorway; ({/b

— is prphibited for access from non-motorized road users, such as pedestrianézg%i cyclists.

Note 1 to|entry: Roads which satisfy the defined conditions above may be refe\ o using different terms

different fountries. L
3.3 Q
route QQ
planned fequence of waypoints to reach a destination \§\

Note 1 tojentry: See Figure 1:

Key %

3y

-

o
Cd

route A
route B
route C

LW N

To destination.

Figure 1 — Route

T,

n
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34
path

combination of one or more neighbouring lanes in the same direction of travel along a given route

Note 1 to entry: See Figure 2:

1| pathA
path B

\S]

Figure2.— Path

3|5

tfajectory

s¢quence of locations that define the_intended motion vector of the subject vehicle (SV)
re¢ferences for vehicle motion control

vehicle’s orientation informatioh:

Npte 2 to entry: see Figure 3:

<

o —.\
o

Key
a  Trajectory.

Figure 3 — Trajectory

© IS0 2023 - All rights reserved
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3.6

vehicle motion control

activities necessary to adjust vehicle movement continuously in real time, which include “lateral vehicle
motion control” and “longitudinal vehicle motion control”

Note 1 to entry: “Lateral vehicle motion control” and “longitudinal vehicle motion control” are defined in ISO/
SAE PAS 22736.

4 Abbreviated terms

ADS Automated driving system [1]

DDT dynamic driving task [

FRU fallback-ready user [

FV forward vehicle

HMI human machine interface

MCS motorway chauffeur system

MRC minimal risk condition [

MRM minimal risk manoeuvre

ODD operational design domain [

OEDR object and event detection and response [

TTC time to collision

RTI request to intervene [

SV subject vehicle

VMC vehicle motion control

5 Characteristics of MCS

5.1 General

This dodqument covers a variety of implementations of MCS based on its operational design domajn
(ODD) (s¢e 5.2)«and functionalities (see 5.3).

The ODI} definition of an MCS is considered to be design-specific for its implementation. Therefore,
the requirements in this document apply to the functionalities and performance of the MCS within its

prescribed ODD.
5.2 Operational design domain

5.2.1 General

Each MCS shall have a pre-defined ODD, and the user shall be informed of the general ODD limitations
(i.e. to make clear under which conditions a given MCS is capable of operating or not).

4 © IS0 2023 - All rights reserved
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The description of an ODD shall, at minimum, include the following information unless the item does
not represent a restriction for system operation.

— Roadway physical characteristics.
— Traffic in the surrounding environment.
— Abnormalities in roadway operational condition.

— Ambient environmental conditions.

The following subclauses provide examples of possible ways to describe the above-menk§ hed ODD
aftributes. However, such attributes are not limited to those listed below, and more detai buld also
bg¢ added as needed. ISO 34503 provides a sample list of ODD attributes. (]/

NG
Flgure 4 illustrates an image of the geographical ODD boundaries for an MCS capaﬂgcf operatiing from
thhe entrance through the exit of a motorway. 03\

g N O ’
y %
service @B\

jun
e
&it

'_. .ﬁ?\ example of geographical ODD of MCS

AW N RO

LV Falel 1 1. | H i i aklas VR Ipps I N | H sl ot 1 - 1.l
ViGo llidy dloUu UT UCDISIICU WU UpTtlatt WILHIHIT THTUTTTTOUHNILITU UUUIIUAIITS tiat WU 11Ut HHitiutu entrance

and exit ramps or merging and lane changing locations
Figure 4 — Example of geographic boundary (geofence) of an ODD

5.2.2 Roadway physical characteristics

Roadway characteristics should be considered as possible ODD attributes. MCS may be designed to
operate on roads with or without certain characteristics such as those mentioned below.

— Road configuration (e.g. number of lanes in each direction, existence of medians, road shoulders).

© IS0 2023 - All rights reserved 5
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— Road structure characteristics (e.g. curvatures, slopes, undulations).

— Quality and visibility of lane markings.

— Surface characteristics of road structures (e.g. irregularity, running resistance friction coefficient,
potholes).

NOTE

To explain the above general roadway characteristics as part of the ODD to the user, sections of the
motorway can be mentioned. For example, if the absence of a median strip to divide the carriage way is an out of
ODD condition, the starting point and the end point of the section with no median strips can be considered as the

cal boundaries of the QDD

geograph

52.3

Existenc
directior
in the ad
MCStoo

Existenc
If an MC
emergen|

[raffic in the surrounding environment

b of traffic in the surrounding environment and its motions (e.g. travelling speed, travelliy
) may be considered as a possible ODD attribute. Vehicles in the forward direction, as well 3
jacent lanes and behind the subject vehicle (SV) may be considered as ODD-attributes for 3
perate.

e of emergency vehicles (e.g. ambulance) may also be considered as a‘pessible ODD attribut
5 is not capable of responding appropriately to emergency vehiclesj.eXistence of approachir
cy vehicles should be considered as an out of ODD condition.

5.2.4 tbnormalities in roadway operational condition

Restricti
possible

— Lans
— Traf

— Exis

ns in roadway operational conditions, such those in the following list, should be considered 3
ODD attributes.

blockage.
fic incident (e.g. crash, failed vehicle).

Fence of road work (e.g. construction, maintenance).

5.2.5 Ambient environmental conditions

Charactd
those in

— Sunl
— Tem
— Rain
— Win

— Fog

ristics related to ambient efivitonmental conditions (including weather conditions), such :
the following list, should be\considered as possible ODD attributes.

jght (e.g. illuminance;direction).

berature.

, snow, hail (e'g. precipitation impact on visibility).
1 (e.g. speed, direction).

e,g-visual distance).

g
1S

18

LS

LS

5.3 System functionalities

5.3.1 General

The following subclauses define the functionalities of an MCS. Each MCS shall be equipped with the
basic set of functionalities (5.3.2) and may also be equipped with additional functionalities (6.3.13).

Each functionality may have further detailed classifications associated with individual requirements.

© IS0 2023 - All rights reserved
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5.3.2 Basic functionalities to realize in-lane operation

The following items are the basic set of functionalities with which all MCS shall be equipped, including
those that only operate in a single lane.

— Perform the entire DDT within the current lane of travel. See Clause 7 for minimum performance
requirements of the DDT.

— Continuously monitor (at minimum, the driving environment, system conditions, vehicle conditions,
and driver/FRU) if the required operating conditions are satisfied. See 6.2 for the requirements
oI the changes T systenT states as the Tesutt of momitoring these items-See 6:3:2;, 6:3:8, §.3.9, and
6.3.10 for requirements on the monitoring functions.

— Inform the driver/FRU of the MCS operating state and state changes. See 6.2 for,requjrements
related to state transitions, and 6.3.5 for status indication requirements.

— Issue an RTI when operating conditions are either detected or predicted to\no longer be patisfied.
See 6.3.4 for related requirements.

— While issuing an RTI, extend operation and continue to perform the DDT for a sufficient time for the
FRU to respond. See 6.4 for related requirements.

— If the FRU does not respond adequately to the RTI, bring the SV to a stop. See 7.5 for related
requirements.

5/3.3 Lane changing functionalities

In} addition to the basic set of functionalities, an MCS may be equipped with additional functipnalities,
fdqr example to perform a lane change during its operation. The ISO 23792 series classifies land changes
irfto two categories: a discretionary lane changeland a mandatory lane change.

—

The primary difference between discretionary and mandatory lane changes are the time-critjcality to
perform a lane change, whereas a mandatory lane change becomes time-critical for trip continuation.
E
1

kamples of situations where a manidatory lane change can be necessary include when the appropriate
dne needs to be selected to pass\junctions, or the current lane of travel will end and so merging into
ahother lane is required. For aimandatory lane change, the lane change manoeuvre shall be c¢mpleted
before reaching a specific location. Requirements and test procedures to verify these requirelj;ents are
specified in ISO 23792-3.

Ekamples of situations,when an MCS may perform a discretionary lane change include overtaking slower
tifaffic or selecting.a‘lane to prepare for a future diverging/merging scenario. For a discretiopary lane
change, MCS may ) delay the manoeuvre until the conditions for initiating the lane change are(satisfied
or cancel thelane change when conditions are not satisfied. Requirements and test procedures|to verify
these requirements are specified in Part 2 of this set of documents.

CS may be equipped with additional functionalities other than lane changes. However, the}y are not
defined in ISO 23792 series.

5.4 System limitations

Situations with performance impairing effects (see 6.4.2.5) and incapacitating effects (see 6.4.2.6) and
their possible consequences should be documented.

5.5 Providing information to the user

Providers of an MCS shall provide the user with the necessary information regarding its usage prior
to the first actual usage of the MCS, for example by actively explaining the intended usage and roles of
the FRU to the user and including the information in the owner’s manual. When doing so, information
provided in 5.2, 5.3, and 5.4 should be considered as the basis of the information.

©1S0 2023 - All rights reserved 7
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6 Operational requirements
6.1 Operating conditions

6.1.1 General

The following sub-clauses describe the basic principles of MCS engagement and disengagement. These
principles serve the purpose of highlighting the specifics for a Level 3 ADS compared to other levels of

automation, especially considering the interaction with the driver/FRU.

6.1.2 ngagement conditions

The MCY{ shall engage to perform the entire DDT within its prescribed ODD, only when~minimu

performance requirements of the DDT during normal operation specified in 7.3 can be Safisfied. The
MCS shall have a predefined set of engagement conditions specified in the overall system design. S¢e

6.2.3.2 for details.

6.1.3 isengagement triggering conditions

The MC

to disengage. The MCS should avoid trip continuation and unnecessary acceleration after detecting
disengagement-triggering condition.

Refer to|6.4 for detailed requirements related to continuation of MCS operation after encountering

disengagement-triggering conditions.

6.1.4 irect disengagement conditions

The MCY shall be designed to disengage in such a way that the risk of relinquishing control of the JV
in active|traffic, without confirming thatthe FRU has taken over the control (i.e. becoming a driver {o

performfthe DDT) is minimized. See 6.3.7 for system reaction to driver FRU input.
6.2 State transition

6.2.1 eneral

The MCY| shall operate hased on the system states and transition conditions specified in the following

subclausks.

Figure 5
define tl{e system condition of each state as well as the transition conditions when the system sta

shall continue to operate for a sufficient time for the FRU to.téspond (see 6.2.5) before
disengagding, unless specific direct disengagement conditions described-in 6.1.4 are satisfied. For thijis
reason, fhe MCS shall have a predefined set of disengagement triggering conditions specified in the
overall system design (see 6.2.4.3) which occur within the prescribed ODD to notify the FRU of a neg¢d

showstthe fundamental system state transition diagram for an MCS. The following subclausgs

m

a

e

changes,| Sup-states may be added as needed. In general, all of the system states and transitions

describedn rgure 5 shall be indicated to the user (see 6.5.50 Tor requlrements).

8 © IS0 2023 - All rights reserved
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e A 1 . ) 2 ;’—
> 3
4 6 |e
) DI
5 c A 9
< I{ _______ s <
.8
D \ 2
10 ' 11
Kpy
1| MCS turned on A disengagement triggering)condition ddtected
2| engagement conditions are satisfied B MCS requested and¥RU responded
3| FRU initiated transfer of control from MCS to FRU transfer of contrfehfrom MCS to FRU
4] MCS turned off C MCS turned-off
5| offstate D MCS turnfed off
6| standby state
7| requesting fallback state
8] MRM
9] normal state
10 MCS does not perform the DDT

(i.e. MCS is disengaged, user is expected to be a driver)
11 MCS performs the DDT
(i.e. MCS is engaged, user is expected to be a\FRU)

Figure'5 — State transition diagram

6{2.2 Off state

6/2.2.1 State definition

In the off state, the"MCS is turned off. Therefore, the VMC function (see 6.3.3) shall be |inactive.
Monitoring funetions (e.g. localization as described in 6.3.11) may be active in order to detect cgnditions
that influencé\transitions.

6|2.2.2 < Transition 1 (from off state to standby state)

Af Teast the following conditions shall be satisfied for the MCS to transition from its off stafte to the
standby state (Rey element 1 of FIgUre 5)-

— Absence of performance-impairing situations (see 6.4.2.5).
— Powertrain of the SV is activated.

— SVis approaching to or detected to be on a motorway (see 6.3.11).

©1S0 2023 - All rights reserved 9
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6.2.3 Standby state

6.2.3.1

State definition

In the standby state, the MCS shall determine if engagement conditions are satisfied by continuously
monitoring, at a minimum, the conditions of the driving environment (see 6.3.2), system (see 6.3.10)
and SV (6.3.8).

6.2.3.2

The MCS| shall transition from the standby state to the normal state (key element 2 of Figure 5) mhe
engagenent conditions are satisfied. Engagement conditions shall, at minimum, include allCof’t}

followin
— The
— FRU
— The

— Absénce of performance-impairing situations (see 6.4.2.5)

— Expl

6.3.4).

The MCY should indicate when all of the engagement conditions‘other than the driver command ar

satisfied

— immiediately transition to its normal state;

— notify the driver of an unsuccessful engagement (see 6.3.5.3) due to unsatisfied engageme
conditions; or

— withhold its engagement for up to 10\/s. when some engagement conditions are temporari
unsdtisfied.

6.2.3.3

The MCY{ shall transition from its standby state to the off state (key element 4 of Figure 5), when

minimurk-sh-efthefolowingconditions-are-detected:

Transition 2 (from standby state to normal state)

b conditions.
driving environment satisfies the ODD.
is present within the designated driver’s seat (see 6.3.8).

Current speed of travel is within the operating speed range (see 7.2).

licit driver command for system engagement is provided throughthe user control interface (s¢

When the MCS detects the driver command in response to this indication, MCS shall either

f all of the engagement conditions are satisfied during this 10-second period, the MCS sha
mmediately transition to itsshormal state.

fall of the engagement cenditions are not satisfied during this 10-second period, the MCS sha

become invalid.

A distinct vistialdisplay shall be provided to indicate that the MCS is withholding its engagemer

Transition 4 (from standby state to off state)

ndicate an unsuccessful engagement (see 6.3.5.3) and the driver command shall therefor

L

Nt

y

nt

— Powertrain of the SV is deactivated.

— User control interface to turn on/off MCS is turned off (see 6.3.6).

— SVis exiting or detected not to be on the motorway (see 6.3.11).

10
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6.2.4 Normal state

6.2.4.1 State definition

In the normal state, the MCS shall:

— perform the entire DDT (see 6.3.2 and 6.3.3) in accordance with the minimum DDT performance

requirements during normal operation (see 7.3);

— detect the occurrence of disengagement-triggering conditions (see 6.1.3) and direct disengagement

conditions (see 6.1.4) by continuously monitoring, at a minimum, conditions of the
environment, FRU, MCS system and SV.

[=))

2.4.2 Transition 3 (from normal state to standby state)

—3

he MCS shall transition from its normal state to the standby state (key elemerit 3 of Figure 5
ber input that satisfies the criteria for direct disengagement (see 6.3.7) is detected.

=

2.4.3 Transition A (from normal state to requesting fallback state)

gure 5), when disengagement-triggering conditions are ~detected. Disengagement-ti

6

The MCS shall transition from its normal state to the requesting-fallback state (key elen
F]

conditions shall, at minimum, include any of the following conditions.

satisfied, or predicted to be no longer satisfied in thenear future.

— Minimum performance requirements of the DDTduring normal operation (7.2) are either
to be no longer satisfied (this includes detecting occurrence of a performance impairing sit
described in 6.4.2.5), or predicted to be nojlonger satisfied in the near future.

— Presence of the FRU cannot be confirmed (see 6.3.7.2).

The MCS may also transition from.its;hormal state to the requesting fallback state (key elen
Flgure 5) under further conditions stch as the following.

— The MCS detects a situatien'with either potential future effect, minor effect, or degrading e
6.4.2).

— The MCS detects.an FRU input that does not satisfy the criteria for direct disengagement.

— The MCS determines that the FRU is not available for performing the fallback (see 6.3.8).

6(2.4.4 Transition D (from normal state to off state)
MCS shall transition from its normal state to the off state (key element D of Figure 5) when, at
anhy.0fithe following direct disengagement conditions are detected.

driving

) when a

ent A of
riggering

— Changes in the driving environment are detected such(that the prescribed ODD is either o longer

detected
lation as

hent A of

ffect (see

inimum,

— Interface to turn on/off the MCS is manually turned off upon the SV reaching a stationary condition.

— Powertrain of the SV is deactivated upon the SV reaching a stationary condition.

— Occurrence of an incapacitating situation (see 6.4.2.6 for details). The MCS should be designed to

minimize the occurrence of such forced disengagement.

© IS0 2023 - All rights reserved
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6.2.5 Requesting fallback state

6.2.5.1

State definition

In the requesting fallback state, the MCS shall:

— extend its operation and continue to perform the DDT (see 6.4) for a sufficient length of time for the

FRU

to perform the fallback, unless transition condition B or C is satisfied;

— be capable of bringing the SV to a complete stop in case the FRU does not respond adequately to the

RTI
— cont]

— dete
cond
envi

In the re

— perf
does

6.2.5.2

The follo
to the st:

— a usg

— sufficient time for the FRU to respond hasnot elapsed; and

— the )

6.2.5.3

The MCS
when an

— Aus
is pe

— Intet

— Pow

n accordance with 7.4 or 7.5;
nue to issue RTIs (see 6.3.4);

ct the occurrence of disengagement-triggering conditions (see 6.1.3) and direct disengageme
itions (see 6.1.4) by continuously monitoring, at a minimum, conditions, of,'the driviy
Fonment, FRU, MCS system, and SV.

juesting fallback state, MCS should, if it is so capable:

brm a minimal risk manoevre (MRM) and reach minimum risk condition (MRC) in case the FR
not respond adequately to the RTI.

[he timing to start an MRM should be considered based on/the-criticality of the event and i
bffect on the system operation.

Transition B (from requesting fallback state to standby state)

indby state (key element B of Figure 5):

br input that satisfies the criteria for direct'disengagement (see 6.3.7) is detected; and

ICS is not performing an MRM.

Transition C (from requesting fallback state to off state)

y of the following conditions are detected.

er input that satisfies the criteria for direct disengagement (see 6.3.7) is detected while the M(
rforming an"MRM.

face to_turn on/off MCS is manually turned off upon the SV reaching a stationary condition.

britain of the SV is deactivated upon the SV reaching a stationary condition.

wing are the minimum conditions for the MCS te transition from its requesting fallback staf

shall transition fromrits requesting fallback state to the off state (key element C of Figure $

Nt
g

[S

— Occurrence of an incapacitating situation (see 6.4.2.6 for details). MCS should be designed to

mini

mize the occurrence of such forced disengagement.

6.3 System functions

6.3.1 General

The functions of MCS are described in the following subclauses, categorized into minimum requirements,
conditional requirements, and other related functions to support the basic functionalities (5.3.2) and
lane-changing functionalities (5.3.3). Table 1 summarizes the functions of MCS.

12
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Table 1 — MCS functions

Functions Basic Lane-changing functionalities Reference
functionalities subclause

Minimum required functions

OEDR Required Additional requirements apply 6.3.2

VMC Required Additional requirements apply 6.3.3

RTI generation Required Required 6.3.4

Status indication Required Additional indication recommended 6.3.5

User control interface Required Additional interface recommended 6.3.6

FRU input detection Required Required .7

MCS monitoring the FRU Required Required .8

SV condition monitor Required Required .9

MCS condition monitor Required Required 1

Localization Required Required

External warning generation Required Required

Hunction required for route following functionalities

"w "w "w ‘w' ‘w' "w "w "w ‘w' ‘w' "w ‘
w | IN [N (=)

Path selection Not required Conditionally tequired . 13.1
Qther related functions .14

MRM Recommended Recommended .14.1

Wireless communication Optional Optional .14.2

6/3.2 Object and event detection and response .(OEDR)

DR is a function which includes monitoring:of the driving environment (i.e. detecting, recpgnizing,
and classifying objects/events) and preparinig-and executing an appropriate response to such dbjects or

The MCS shall detect, at a minimum{.objects such as obstacles and motorized vehicles that gre in the
fqrward path of the SV and have the potential to influence system operation. Other relevant dbjects to
bg considered are traffic signs, non-motorized road users, animals, etc.

The MCS shall detect events, at a minimum, those which could potentially affect system operation.
REelevant events may inclirde motions of other road users (e.g. a vehicle cutting in front of thel SV from
thhe adjacent lane) orcchanges in the driving environment (e.g. rain fall).

Ak the responseto-the results of the object and event detection, the MCS shall continuously aftempt to
identify possible'Space for the SV to travel, and either calculate a trajectory as the basis of pefforming
VMC (6.3.3),'0r determine to transition to the requesting fallback state if the detection resulfs exceed
the systemivcapabilities. This includes the capability of MCS to recognize the availability of ifs lane of
tjavel.\For example, roadway construction can be blocking the current lane of travel, requjring the

(S to respond adequately (e.g. change lanes to avoid the lane closure, or issue an RTI for the FRU to
perfermthe DB}

The required performance of OEDR will vary significantly depending on the intended functionalities
(see 5.3) of a given MCS. However, the requirements of the OEDR function itself are not directly
addressed within this set of documents, but are instead indirectly required by the state transition (see
6.1) and the minimum performance requirements of the DDT (see Clause 7).

6.3.3 Vehicle motion control (VMC)

VMC is a function by which MCS controls the longitudinal and lateral movement of the SV in order to
follow the calculated trajectory.
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The required performance of VMC will vary significantly depending on the equipped functionalities and
capabilities of a given MCS. Detailed requirements associated with the basic system functionalities are
provided in Clause 7 of this document, and performance requirements for the additional functionalities
will be provided in subsequent parts of the ISO 23792 series.

Note that prompt reactions to hazardous situations (e.g. collision avoidance) are also a part of the OEDR
and VMC that MCS shall perform.

6.3.4 Generation of request to intervene (RTI)

The RTI generation function determines the appropriate timing, the types of modalities to be used,arnd
the leveljof stimulus intensity of each modality used in alerting the FRU of a need for disengagement:

RTI shal|l be unambiguously displayed in a way that can be promptly detected by the FRU. For thiis
reason, RTI;

— shall use multi-modal displays:

— either or both audible and haptic modalities shall be used in addition to#/iSual indications;
— shall be continuously or repetitively provided while the MCS is in the requesting fallback state;
— shall be capable of providing different levels of stimulus intensity.

Stimulug intensity should vary according to the time criticality ofthe FRU’s expected response to the
situation.

— Incaseofalesstime-critical situation, itisrecommended that the stimulus intensity and combinatign
of mpdalities of the RTI be escalated until the FRU perferms the fallback.

— In case of a more time-critical situation (e.g. ogturrence of a performance-impairing event), [it
is rqcommended that the strongest stimulus\intensity and combination of modalities be usgd
immlediately.

In additipn:

— visupl RTI indications should appear within the FRU’s field of view, for example by indicating an RT]
thropgh the infotainment display, considering that the FRU is potentially not facing towards the
direg¢tion of travel;

— wheh using audible indications, other auditory sources provided from the SV (e.g. radios) should he
suppressed.

If the SV is designedyto/provide infotainment (activities other than driving) to the FRU while the
MCS is epgaged, suchlinfotainment (e.g. audio, video) shall be adjusted automatically (e.g. suspende(d,
suppresded) whén)an RTI is issued (e.g. by indicating the RTI through the infotainment display,
replacing the infotainment contents, lowering the audio volume).

6.3.5 Statusindication

6.3.5.1 General

Status indication is a function by which the MCS ensures that necessary information related to the
system states and transitions is presented to the driver/FRU. Status indications shall conform to the
requirements specified in the following subclauses. Table 2 summarizes the requirements in relation to
the system states, and Table 3 summarizes the requirements in relation to the transitions between the
states.
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Table 2 — Status indication of system state

System state Requirements for visual indications
Off state Not required by direct means
(no system failure)
Off state

. Each state shall be continuously visually | Each state shall be distinct from
(system failure) displayed. each other.
Standby state i

(refer to 6.3.4 for requirements for RTI

Normal state during the requesting fallback state)

Requesting fallback state

Table 3 — Status indications of transitions between states

Transition (see Figure 5) Requirements for audible/ haptic indicatiopns
1| (MCS turned on) )
— — Optional
2 (Engagement conditions are satisfied)
3 (Direct disengagement by FRU override) At least audible or Haptic indication required
4 (MCS turned off) Optional
A (Disengagement triggering condition detected) Optional (seef@lso 6.3.4)
H (Direct disengagement by FRU override) At least audible or haptic indication required
( (Direct disengagement condition detected) Either 6r both required, unless an incapacitating event
[ (Direct disengagement condition detected) oceurs

6/3.5.2 Engagement conditions are satisfied

Information should be provided to the driver"when the MCS engagement conditions are satisfi¢d.

[=))

3.5.3 Unsuccessful engagement

=

CS shall indicate by visual and by either audible or haptic means that the MCS cannot be enggged (see
also 6.2.3.2).

6/3.5.4 MCSis engaged

— The MCS shall eoritinuously visually display to the FRU, in a way that can be quickly and a¢curately
recognized, that MCS is performing the entire DDT. The normal state and requesting fallbpck state
shall have-a'distinct visual indicator.

— The normal state and requesting fallback state shall also be visually distinct from other M[S states
andtransition displays (e.g. when the system is either not performing the entire DDT or tugned off).

— CThe normal state and requesting fallback state shall be clearly differentiated from othel driving
autonmation features, particutarty tevel 2 features whith trave ahighrpotentiat-forconfusion with

MCS.

6.3.5.5 When transitioning between states
State transition shall be indicated by the change in the display of the state.

Additional momentary audible or haptic notification is required upon disengagement (i.e. transitions
expressed by key elements 3, B, C, and D of Figure 5).
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6.3.5.6 Hazardous situations

Visual combined with audible and/or haptic notifications shall be issued to the FRU if the MCS responds
to hazardous situations (e.g. emergency braking/steering) or initiates an MRM.

6.3.5.7 Faults and failures

The MCS shall continuously provide visual indications for system failures that have performance
limiting effects and incapacitating effects.

The MCY| shall provide visual indications for faults or failures that have a degrading effect, which may
not necegsarily be displayed continuously.

6.3.6 ser control interface

User conftrol interface is a function by which the MCS receives user input through, at’a minimum, the
following interfaces.

— Con]rol interface to explicitly engage/disengage the MCS.

— Conflrol interface to engage/disengage the MCS shall be directly accessible’and distinct from other
vehifle/ driving automation feature interfaces.

— Conffrol interface to engage/disengage the MCS shall be combined{together.

— An engaged MCS shall continue operation when detecting input only through the user contrpl
nterface while the SV is moving (see 6.3.7.1).

— Anengaged MCS may directly disengage when det€cting input through the user control interfage
while the SV is stationary.

The following user control interfaces may also be provided.

— Interface to turn on/off the MCS (e.g. for ensuring off state).

— Interface to allow the user to set a specific operating speed (see 7.3.1).
— Interface to request a specific folowing time gap

— Interface to request/decline\a/discretionary lane change.
6.3.7 FRU input detection

6.3.7.1 | General

While the MCS is-pérforming the entire DDT, the MCS shall detect FRU inputs through, at minimum, the
steering|aceeléeration, and brake control interfaces of the SV (see 6.3.6).

The MCC chBall dotaraiaa tha oo ot n poacikancen o ool o ne t ot e dar b a ot b abi o T1o hy

O OITAIT UL LUTTIIITIIC LIIe U}JI.IL Ul.ll Iacte 1 \'J}JUIAJ\.’ LU ouUuvlTiIl uocTil llll.lu\- UITULCIT tIfeU CuUuIrrvIiit ortudaliviil. oo
inputs can be intentional or unintentional, and can also result in hazardous behaviour of the SV (e.g.
road departure).

The MCS shall be designed with predetermined criteria to either directly disengage (i.e. transition
to standby or off state) or continue operation (i.e. maintain its current state or to transition from the
normal state to requesting fallback state) based on the inputs detected through these interfaces. The
threshold input levels and the combination of these inputs to use in determining direct disengagement
can vary according to the situation (e.g. in relation to the lateral acceleration being induced by MCS).

The MCS shall also determine how the input influences the VMC.
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Detection of a deliberate action, at a minimum through the steering interface, shall be required to
disengage the MCS in order to avoid accidental or unintentional disengagement while the SV is moving.
Refer to 6.3.7.2 for details.

6.3.7.2 Steering interface

The MCS shall directly disengage upon detecting input(s) judged by the MCS to be an intentional
request for transfer of control from MCS to the user, unless the input is predicted to result in hazardous
behaviour of the SV.

FRU inputs to the steering interface judged to be intentional by the MCS shall directly perform the VMC,
uhless the input is predicted to result in hazardous behaviour of the SV.

Upon detecting inputs judged by MCS to be unintentional, the MCS shall continue operation fand may
tjansition to the requesting fallback-state.

This document does not define how the MCS should respond to user inputs’predicted to rgsult in a
hpzardous behaviour of the SV.
D

(Lfferent threshold values or methods of detecting user inputs may ‘be applied when detecting
cpmbinations of inputs through the steering and other interfaces.

For example, the threshold/type to apply on the input from the steering interface for determinipg direct
d|sengagement may be designed to be lower (e.g. by steering gfip/touch detection) when simulthneously
detecting input from the brake interface, compared to when.detecting input through only the|steering
iffterface (e.g. by use of steering torque or angle detection).

3.7.3 Acceleration interface
he MCS may accelerate within the operating speed range (see 7.2) while satisfying the speed

btermination requirement (see 7.3.1), ormay deny the input and transition to the requesting fallback
state.

6
The MCS shall continue operation when detectifig input only through the acceleration interfac¢.
T
d

6/3.7.4 Brake interface

The MCS shall continue operation when detecting input only through the brake interface. The MCS may
tjansition to the requesting fallback state upon detecting input only through the brake intprface to
rompt the user to initidte an appropriate transfer of control (i.e. to operate the steering interface).

p
When detecting aybrake interface input sufficient to result in activation of the brake lamps ¢f the SV,
MCS shall decelerate consistently with that brake interface input while performing in-lane opdration.

6|3.8 _‘MC€S monitoring the FRU

TheMCS shall not transition from the standby state to the normal state, or maintain its normdl state in

DDLL

1 1 L lanh] AW Falal 1 1l Pl 1 L i | Vil | LI i | 1 .
tireapsence ot amr FRUT T e MES—smatt COITIITOOUSTy ITOIITCOT TTE PTESTIICT O UIT€ I'R\U 1T 1T ucSlgnated
. )
driver’s seat.

— The MCS shall detect that the seat belt buckle of the designated driver’s seat is unfastened.

— The MCS shall also be equipped with additional means of FRU detection (e.g. visibly detecting the
presence of the FRU, weight on the driver’s seat consistent with the presence of an FRU).

— The MCS shall estimate whether or not the FRU is available to perform the fallback (e.g. by detecting
eye closure), and take appropriate countermeasures to resolve the situation (e.g. issue an alert,
transition to the requesting fallback state) when the FRU is determined to be unavailable.

©1S0 2023 - All rights reserved 17


https://standardsiso.com/api/?name=6b4264bd38e2225f8bb62a8805977ff6

ISO/TS 23792-1:2023(E)

6.3.9 Subject vehicle condition monitor

SV condition monitor is a function by which the MCS detects, at a minimum, conditions of the SV that
have an effect on the system operation (see 6.4.2). Monitoring may be performed indirectly, for example
by monitoring the position of the SV relative to the calculated trajectory, or by obtaining information
from other sources such as vehicle motion sensors, tyre pressure sensors, or fuel/energy meters.

6.3.10 MCS condition monitor

MCS condition monitor is a function by which the MCS monitors its own operation and, at a minimum,
detects dvents that have a negative effect on system operation (see 6.4.2).

6.3.11 l.ocalization

Localization is a function by which the MCS recognizes its geographical location, at aymminimum, to
determine if the SV is located within the geographical boundaries of the ODD. This caii sometimes algo
include determining the SV’s lane of travel.

6.3.12 [External warning generation

Externallwarnings are provided by the MCS in order to notify surroundingtoad users of a potentially
hazardofis situation of the SV. External warnings shall be issued when'the MCS brings the SV to|a
completg stop. External warnings may include, but are not limited.te; visual notification using hazaid
lamps, of auditory notification using a horn or a security alarm.

6.3.13 Function required for route following functionalities

6.3.13.1| Path selection

Path selgction is a function in which the MCS selects the lane to use to follow the route towards the
destination defined in a data source (e.g. digitakimap). This function is needed to change lanes towards
junction$ and to perform diverging manoeuyres.

The land to use is selected based on information about the position of the SV along the route. Sugh
informatfion may be obtained through.GNSS signals, navigation systems, or from external sources (e.g.
road adnpinistrators, vehicle manufacturer backend servers) using wireless communication.

Note thaf performing merging-manoeuvres does not necessary require the path selection function, bit
instead thay be realized by detecting the unavailability of the current lane of travel.

6.3.14 Related functions

6.3.14.1| Minimalrisk manoeuvre (MRM)

MRM is [a function in which MCS automatically performs the DDT fallback in an attempt to reagh
MRC. MRMsis not required for MCS_but when MRM is performed, it will be designed to conform to the

requirements stated in ISO 23793-1.

6.3.14.2 Wireless communication (V2X)

The MCS may be equipped with V2X functions, for example, to receive real-time roadway status
information (see 5.2.2), to call for support (e.g. road service, ambulance) upon achieving MRC, to
communicate with surrounding traffic also equipped with V2X functions, etc.
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6.4 Requirements for continuing operation after detecting disengagement-triggering
conditions

6.4.1 General

The functions which perform the DDT shall be operational after detecting disengagement-triggering
conditions (and indicating the need for disengagement) for a sufficient length of time for the FRU
to perform the fallback, regardless of the adverse situation that MCS has encountered other than
experiencing an incapacitating situation (see 6.4.2.6).

Representative adverse situations that the MCS can potentially encounter and in which MCSy$hall still
bg operational are, occurrence of a failure (excluding those considered incapacitating),cehange in the
driving environment, approaching operational limits, experiencing malicious (e.g. adversary, cyber)
attacks, and an unresponsive FRU.

The following subclauses classify these adverse situations and expected responses by the MCS. Note
that an MRM is considered as one form of this response.

Due to the variety of possible design implementations to continue operation, this document|does not
S][)Jecify the required response to each possible adverse situation.

6/4.2 Classification of adverse situations

=)

4.2.1 General

his document classifies adverse situations by the«severity of their effects on system operation.
he severity of a given situation is system designddependent. Therefore, allocation of evenfts to the
lassification shall be defined by the system designer. For this reason, the same situation can|result in
ffering effects on different MCS implementatigns.

oo 3

4.2.2 Potential future effect

pbes not directly affect the current performance of the DDT, but can increase the severity of|a future

6

Ah adverse situation causing a potential future effect on system operation refers to a situation that
d

aglverse situation.

Ap unavailable FRU is one-example of this category. Occurrence of a failure in the RTI ggneration
fynction can also be a situdtion with a potential effect. Failure of a sensor that provides redundancy for
ahother sensor that remains operational is another example.

6/4.2.3 Minereffect

Ap advers€ situation causing a minor effect on system operation refers to a situation that can impair
the comfort or convenience of system operation, while the minimum performance requirenjents can
still be'met.

A I CAdlllp}C vvuuld ‘UC d L}ldlléc ill thc dliviug UllVil UlllllCllt ‘U_y CllLUulltCl ills d btl Ulls bidc V lnd that
forces the SV’s lateral position to deviate from the calculated trajectory but does not result in exceeding
lane boundaries.

6.4.2.4 Degrading effect

An adverse situation which causes a degrading effect on system operation refers to a situation that
restricts a certain functionality or capability of the system, but the minimum performance requirements
can still be satisfied by changing the form of operation, for example, by a reduction in the operating
speed.

©1S0 2023 - All rights reserved 19


https://standardsiso.com/api/?name=6b4264bd38e2225f8bb62a8805977ff6

ISO/TS 23792-1:2023(E)

An example would be operational limits caused by performance limitations of actuators (e.g. brake/
steering actuators), or weather conditions reducing visibility and thereby limiting the range of forward
obstacle detection sensors.

6.4.2.5 Performance-impairing effect

An adverse situation which causes a performance-impairing effect on system operation refers to a
situation in which the minimum performance requirements can no longer be met, but operation with
the remaining resources is still possible for a limited amount of time.

An example would be loss of the ability to detect forward objects on the road surface, but still bei g
able to dg¢tect the lane of travel.

6.4.2.6 | Incapacitating effect

=

A situatipn which results in incapacitation of the system, therefore the MCS is forced to\be disengage
Situation]s considered to be incapacitating should be limited to those that are not reasonably avoidabl

D

Loss of bpth the primary and backup power supplies can be considered as an inCapacitating failure.

6.4.3 Responses to adverse situations
While the MCS is in the normal state (see 6.2.4), the following requiréments apply.

— Inrdgsponse to situations with potential, minor or degrading‘effect on system operation, MCS shdll
contjnue operation while continuing to conform to the DDI*minimum performance requirements
duripg normal operation as specified in 7.3. MCS may transition to the requesting fallback state.

— |f the MCS transitions to the requesting fallback state in response to situations with potentidl,
minor or degrading effect on system operation, and if the FRU does not respond adequately fo
hin RTI, the MCS shall be capable of bringingthe SV to a stop in accordance with 7.5.

— In rg¢sponse to situations with performance-impairing effects on system operation, the MCS shdll
extend operation while conforming t0’the DDT minimum performance requirements during
perfprmance-impaired operation as\specified in 7.4. The MCS shall transition to the requesting
fallbpck state.

Occurrence of an incapacitatingceffect to system operation can lead to a forced direct disengagemert.
Thereforfe, requirements related to system response do not apply. However, the likelihood pf
encountgring incapacitatingievents should be decreased as much as possible by system design.

7 Minimum performance requirements of the DDT

7.1 Gedneral

Subclauses~7.3 and 7.4 specify the minimum performance requirements of the DDT while the MCS |is
engaged.

— Performance requirements during normal operation (see 7.3) shall apply when MCS is in the normal
state (see 6.2.4). Also refer to 6.4 for system conditions under which MCS is required to continue
operation while satisfying these performance requirements.

— Refer to 6.4 for system conditions under which requirements during performance impaired
operation (see 7.4) may apply.

Subclause 7.5 specifies the required response of an MCS to an unresponsive FRU.
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7.2 Operating speed range

The MCS shall have a predefined operating speed range. The system designer shall specify the value for

the maximum operating speed.
— The minimum operating speed shall be zero.

— The maximum operating speed shall be greater than 40 km/h.

7.3 Normal operation

7|3.1 Sustained longitudinal vehicle motion control

7|3.1.1 Speed and time gap determination

The MCS shall be capable of dynamically controlling the operating speed of the SV\within the pq

ré¢quirements during normal operation. This includes determining a time‘gap with a leading ¥
the current lane of travel, and satisfying crash avoidance requirements.specified in 7.3.3 at th
speed and time gap.

— Speed regulations, including the posted speed limit anduminimum required speed to trave
— Speed of surrounding traffic (when applicable).

— The distance between the SV and the forward y€hicle (when applicable).

—+ Road geometry (e.g. radius of curvature).

— If provided, the driver’s preferred setspeed (see 6.3.6).

Npte that under situations in which the system operation is degraded (see 6.4.2.4), or when
the requesting fallback state, the drjver’s preferred set speed is not necessarily prioritized.

3.1.2 Deceleration contiel

N

The MCS shall be capable‘ef bringing the SV to a complete stop, and of maintaining the SV in a
stationary conditions

The allowable amount of deceleration that the MCS may induce depends on the existence of a h
:ltuation (e.gOimminent risk of collisions, road departures). Examples of potentially h
ftuations are'given in 7.3.3.

©nn n

— In«the absence of a hazardous situation, the MCS shall not exceed the allowable dec
performance specified in ISO 15622:2018, 6.4 (ACC).

The following items, at a minimum, shall be considered when determining the operating speed.

edefined

operating speed range. The MCS shall determine the operating speed and conform to the performance

rehicle in
b current

MCS is in

stopped,

hzardous
hzardous

eleration

— Inthepresence of ahazardous situation, the above [imitation does not apply. However, unnecessarily

harsh deceleration should be avoided.

7.3.2 Sustained lateral vehicle motion control

The MCS shall be capable of maintaining the SV within the boundaries of its current lane of travel except

under the following conditions.

— The MCS is equipped with a lane change functionality, and the conditions are satisfied to perform a

lane change.
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— The MCSis equipped with a collision avoidance lateral manoeuvring functionality, which determines
that crossing the lane boundary is preferable (this document does not specify the requirements for
such additional functionality).

— The MCS is within its requesting fallback state, and determines that crossing the lane boundary is
preferable (e.g. pulling over to a road shoulder).

7.3.3 Crash avoidance

7.3.3.1 General

The MCS|should be capable of avoiding reasonably foreseeable and preventable crashes. The following
subclausks provide representative hazardous situations that are reasonably foreseeable duringin-lane
operatiop.

Test SceTarios 4,5, and 6 in Clause 8 specify reasonably preventable conditions that afe at the borders
of situatjons considered unreasonable to prevent.

7.3.3.2 | Deceleration of forward vehicle

A vehiclg¢ travelling in front of the SV in its current lane of travel can potentially perform a strong
deceleration. The MCS shall be capable of avoiding a rear-end collision, atJeast when the deceleration pf
the forwprd vehicle is 0,6 G or less.

7.3.3.3 | Cut-in vehicle from the adjacent lane

Vehicles ftravelling in the adjacent lane can potentially cut @h front of the SV. The MCS shall be capable
of avoidiphg a collision with such vehicles, when the TTC to the cut-in vehicle is greater than 2,5 s at the
time when the cut-in vehicle overlaps with the SV.

7.3.3.4 | Obstacles in the current lane of traveél

Obstaclef can be present in the current lane-6f travel which could lead to a crash if not avoided. Thege
obstacle$ can be occluded by preceding.vehicles or road curvatures. The MCS shall be capable pf
avoiding|injury of the occupants resulting from a crash with such obstacles, at a minimum, those whigh
are bigger than a loose tyre of a light duty passenger vehicle, located on the road surface within the
boundarjes of the current lane of travel.

7.4 Performance-impaired operation

The follqwing items dre‘the minimum set of requirements and recommendations which apply when
encountgring a perfermance-impairing situation (see 6.4.2.5). Note that the MCS shall transition {o
the requesting fallback state when encountering a performance-impairing situation. Therefore, thjs
subclausk does.not apply to operation within the normal state. Performance-impaired operation shou|d
be limiteld in‘duration.

— The MCS shall be capable of decelerating the SV and bringing the SV to a stop. When bringing the
SV to a stop, external warnings shall be issued. A stop does not necessarily mean achieving MRC.
However, reaching MRC should be attempted.

— The MCS should be capable of maintaining the original lane of travel.

7.5 MCS reaction to unresponsive FRU

The following items are the minimum set of requirements and recommendations which apply when
the FRU does not respond adequately to an RTI, and there are no performance-impairing situations
(see 6.4.2.5) or incapacitating situations (see 6.4.2.6). The MCS is expected to conform to the minimum
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performance requirements during normal operation as specified in 7.3 while in its requesting fallback

state.

— The MCS shall not aim for trip continuation. The MCS should not accelerate, unless acceleration is

considered to reduce risks.

— The MCS shall be capable of decelerating the SV and bringing the SV to a stop. When bringing the SV
to a stop, external warnings shall be issued. A stop does not necessarily mean achieving MRC, but

reaching MRC should be attempted.
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8 Test procedures
8{1 General

1.1 Purpose

8

The purpose of the following test procedures is to demonstrate conformgance to the requiremel
basic functionalities and minimum DDT performance requirements‘diiring normal operation ¢
MCS.

T

he test scenarios and values of the parameters are represgentative and intended to be perfq
tgst tracks or public roads. They are not meant to serve as.dn’exhaustive validation. As such, a
tgsting, including simulations, as well as document-based assessment, should also be col
RElated information for creating a comprehensive set test scenario for ADSs can be found in IS

—3

he test scenarios do not consider performance during performance-impaired operatiq

8{1.2 Driving environment

The full testing process shall be perfermed in a driving environment based on the ODD of the M
td¢sted. There shall be no situations’that have a performance-impairing effect on the system g
diiring the test processes.

Ifis also recommended t0 tést the system reaction to changes in the driving environment.
this document does not specify such a test scenario due to the variety of ODDs for diffeq
irhplementations.

—
—

Afditional vehi¢leés shall be included in the surrounding traffic if they are part of the ODD def
the MCS underdest.

8[1.3 _System settings and test driver roles

situations that have a performance-impairing-effect on system operation are design-dependenit.

hts of the
fagiven

rmed on
dditional
hsidered.
D 34502.

n, since

CS being
peration

However,
ent MCS

nition of

Onceythe MCS is engaged and the preferred set speed/following time gap is selected (when ap
th%—mwwwrre est driver shall ot operate the OT any venicle intertaces for the test to be co

plicable),
nsidered

successful, except if otherwise required to do so in the test procedure (i.e. test scenarios 2 and 3).

Alterations to the system settings shall not be made during the test procedure.

8.1.4 Common test pass criteria

All requirements stated in 7.3 shall be satisfied.

8.1.5 Confirmation of the HMI design

Requirements related to the status indications (see 6.3.5) and FRU monitoring (see 6.3.8) s
confirmed independently, as they play an important role for MCS. However, this document
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identify test procedures of the human machine interface (HMI) design since specific requirements are
not provided.

Compliance with the requirements of the RTI generation function (see 6.3.4) can be verified in test
scenarios 1 and 8 of Table 4.

8.1.6 Success rate and number of trials

The MCS shall satisfy all of the pass criteria of each test scenario at every trial. This document does not
specify the number of test trials to repeat for each test scenario due to the variety of possible purposes
of testini MCS.

Note thal the results of a test trial that does not conform to the stated conditions in 8.1 and-the tept
procedufres stated in each test scenario are considered as an unsuccessful test trial, and shall not e
counted ps a pass or fail. Examples of situation where a test trial could be considered unsuacessful arg:

12

— failulre in engaging MCS (test scenarios other than scenario 8);

— charlges in the driving environment during a test trial exceeding the operating conditions of the
MCS|under test (test scenarios other than scenario 8);

— failufre to control the FV within its specified ranges (test scenarios 4, 5;.and 6);

— placement position or properties of the selected obstacle do ©iot “match the specification (tept
scenprio 6).

8.1.7 list of test scenarios

Test sce;iarios identified in Table 4 shall be performed<in order to demonstrate conformance to the
requirenpents of the basic functionalities and minimum-DDT performance requirements during normal
operation.

Table 4 — List of Test Scenarios

Test Scenario Clause
1 MCS reactiontto unresponsive FRU 8.2
2 Direct diséngagement by steering input 8.3
3 Continued operation after brake intervention 8.4
4 Forward vehicle braking hard 8.5
5 Aggressive cut-in from the adjacent lane 8.6
6 Obstacle in lane 8.7
7 Approaching geographical ODD exit 8.8
8 Engagement restricted outside ODD 89

8.1.8 Testsites

Test scenarios 1, 4, 5 and 6 are intended for testing on a closed course test track to avoid unnecessary
risk of crashes.

It should be noted that a closed test course would be considered outside of the geographical ODD
boundaries of the MCS, therefore restricted from engagement. If testing is aimed at certifying an
MCS, a special exemption to modify the software to include the test site as part of the ODD should be
considered when testing.

Test scenarios 7 and 8 are intended to be performed on public roads. Therefore, there shall be no
modifications to the software for the purpose of the testing.

Test scenarios 2 and 3 can be performed on either a closed test course or public roads.
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