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Goal of the SOTIF initiative

=  Support the practitioners with a body of methods and measure to ensure the public safety with
good confidence

=  Support the development of new functionalities with high level of automation with a statement
in a standard of the state-of-the-art, to fulfill the duty of care of each company

= Reflects and make emergent the established state of the art

= Make a statement of the automotive industry to the destination of the rest of the stakeholders
(regulation bodies, etc)

®= Support the companies defining SOTIF relevant systems for a proper organization scheme

=  Support the definition of acceptance criteria to assess the sufficient safety of such systems for
their various destination markets
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3.1
acceptance criterion
criterion representing the absence of an unreasonable level of risk

Note 1 to entry: The acceptance criterion can be of qualitative as well as quantitative nature, e.g. physical
parameters that define when a specific behaviour is considered as hazardous behaviour, maximum number of
incidents per hour, ALARP, etc.

EXAMPLE 1 From traffic statistics a reasonable level of risk of one accident per X km is derived.

EXAMPLE 2 The comparison with an equivalent vehicle level effect that is proven in use to be controllable by
the driver can support the definition of an acceptance criterion. For instance, the trajectory perturbation due to an
unwanted lane keeping assist function intervention might be compared to a lateral wind gust to define an acceptable
level of authority for the function.
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6 Identification and evaluation of hazards
6.1 Objectives
The purpose of this clause is to achieve the following objectives:
a) The hazards, defined at the vehicle level, shall be identified.

b) The risk that arises from the hazardous behaviour of the intended functionality in the relevant
scenarios shall be systematically identified and evaluated. The parameters that define the
hazardous behaviour shall be specified.

NOTE The identification and evaluation of risk includes the consideration of reasonably foreseeable
direct and indirect misuse.

c) Theacceptance criteria from which the validation targets are derived to evaluate the residual risk
shall be specified.

Horp, )RR MR EFAT AN EIEAR GE—ZHEND , o)F
SN E S IR SZHEN], DA RIRIA H br, APPSO o

(3) 150 21448 DIS %5 6 Z 6.4 Risk evaluation-- X\ Ky 4

6.4 Risk evaluation

The risk evaluation aims to evaluate the risk due to hazardous behaviours in given scenarios; this will
help to specify the acceptance criteria of SOTIF-related risk.
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6.5 Specification of acceptance criteria

If the risk of harm cannot be sufficiently reduced by functional modifications of the intended functionality
then acceptance criteria are defined for the risks associated with the hazardous scenarios. If, by functional
modifications of the intended functionality and a re-evaluation of the hazards, an $=0 or C=0 can be

achieved then the risk of harm is acceptable and it is not necessary to specify further acceptance criteria
for the remaining triggering conditions.

Acceptance criteria considers:
- applicable governmental and industry regulations; and

- if a function is new or already established in the market; and

- whether the risk is acceptable to the people who may be exposed to the risk (e.g. a vehicle owner,
the operator, a pedestrian or a passenger in an automated public transport system).
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(5) 1SO 21448 DIS %5 12 2=, Criteria for SOTIF release--SOTIF KA #iE N

12 Criteria for SOTIF release
12.1 Objectives
The purpose of this clause is to achieve the following objectives:

a) The SOTIF release process shall be based on the SOTIF activities and the review of their work
products for completeness and correctness; and

b) The achievement of the SOTIF shall be evaluated and a clear recommendation for approval or
rejection of SOTIF release shall be given.

12.2 General

To achieve the objectives of this clause, the following information can be considered:
- Specification and design (according to 5.4.1);
- Hazards (according to 6.6.1)

- Hazardous events evaluation (according to6.6.2)

- Acceptance criteria (according to 6.6.3)

DLz G 2 E AR Dy B 225 B U D B 22 2 (SOTIF) A AT F PP AMK 3
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(D) 150 21448 DIS fR4E 5.2 &, Performance targets—: 8¢ B #7:

The performance targets (e.g. detection range of target vehicles) of the installed sensors (e.g.
radars, cameras), controllers, actuators or other inputs and components (e.g. maps - see Annex
D.3) used by the intended functionality;

NOTE Performance targets of an automated driving system, for example, include the detection and
response to critical objects and events (e.g. pedestrians, vehicles, bicycles, motorcycles, and traffic signs)
within the Operational Design Domain (ODD].

EXAMPLE Performance of pedestrian detection on a highway (case where a pedestrian places a
warning signal for the disabled vehicle)

Bzt d g, Mg URM ARG, EHlR5. $dT /G

BeH#r (Performance targets), NJGZ:JF KAIEMHR AL E LN .

(@ 150 21448 DIS JR5F 6.4 2, Measurable parameters—f& 47 N
AW E SR

The severity and controllability of the hazardous event is considered to determine whether the resulting
harm is acceptable in a given scenario. The severity and controllability evaluation considers the
functional specification (according to the system specification and design described in Clause 5). Harm is
considered acceptable if the controllability is as "controllable in general" or the severity is "no resulting
harm". In all other cases a hazardous event is considered SOTIF related. The corresponding hazardous
behaviour is described using measurable parameters like speed deviations and minimum distances to
other objects. The controllability evaluation should include no reaction or a delayed reaction by the
involved persons to control the hazard e.g. resulting from reasonably foreseeable indirect misuse.
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functional insufficiencies and triggering conditions--iR H| FI LA 7E
FIThEEAS B Ffh & 2% A

7 ldentification and evaluation of potential functional insufficiencies and
triggering conditions

7.1 Objectives

The purpose of this clause is to achieve the following objectives:

a) Potential insufficiencies of specification, performance limitations and triggering conditions
(including reasonably foreseeable direct misuse) shall be identified.

b) The response of the system to the identified triggering conditions that could initiate a hazardous
behaviour shall be evaluated for its acceptability with respect to the SOTIF.

NOTE This activity considers the potential insufficiencies of specification of the intended functionality at the
vehicle level as well as the potential insufficiencies of specification or potential performance limitations of E/E
elements of the system.

7.2 General

To achieve the objectives of this clause, the following information can be considered:

— Documentation detailing the specification and design, in accordance with Clause 5.4.1;

— Hazards at the vehicle level, in accordance with Clause 6.6.1;

— Risk evaluation of hazardous behaviours, in accordance with Clause 6.6.2;

— Acceptance criteria, in accordance with Clause 6.6.3; and

— Known potential functional insufficiencies of the system and its components and known potential
triggering conditions (including reasonably foreseeable direct misuse) that could lead to a hazardous
behaviour based on external information or lessons learned (e.g. Clause 13.5.1).

DLz 4 5 HENAR R APy B 30725 B U Sl BEAS A2 B 3ot L) fih
RFAFNAE, RERESHE B 3SR EFT AR IR
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(@) 150 21448 DIS R4S 9.3 =¥, Specification of integration and
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9.3 Specification of integration and testing

A verification and validation strategy is defined to provide argumentation that the objectives are
achieved and how the validation targets are met. The verification and validation strategy can cover the
whole intended functionality in the vehicle including both E/E elements and elements of other
technologies considered relevant to the achievement of the SOTIF.

The validation targets are defined to provide evidence that the acceptance criteria are met. The
validation targets can be determined in many ways depending on the chosen validation methods.

NP B S B BHU DI REE DR/ RAEFH 5w B IR, il €
BRI (V&V) RS (BRI E bR« J5iRR U 1390 2 % i 2 e
NIpSIES AR

(5) 1S0 21448 DIS [R5F 10.7 Z=J5, Acceptability of residual risk due to

known hazardous scenarios-- B &1 /& E R TR A XS KW B 52 1

10.7 Acceptability of residual risk due to known hazardous scenarios

The validation targets defined in Clause 9 provide the strategy how the acceptance criteria are met. These
validation targets are also relevant in case of residual risk for known hazardous scenarios.

NPEA E 375 B U Th REAE O RNE T3 50 F BOARR KU AT #5252
P, N PABSAIE H AR 750 AL 2 4R 32 HE N 9 PEFIMK R .
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NOTE 5 Proper abstraction (e.g. generation and use of equivalence classes or subsets) of all relevant use case
parameters can be helpful to cope with large amounts of use case combinations.

FEIP T AR RETRAE T REAS A2 KMl R S A IS, AESEE T4 (Subsets)
FUMEN— R R075,  DARDAHEEE A7 SR GI &

(@ 150 21448 %5 9.3 =7, Specification of integration and testing--£2 iF

R 2 X

9.3 Specification of integration and testing

A verification and validation strategy is defined to provide argumentation that the objectives are
achieved and how the validation targets are met. The verification and validation strategy can cover the
whole intended functionality in the vehicle including both E/E elements and elements of other
technologies considered relevant to the achievement of the SOTIF.

The validation targets are defined to provide evidence that the acceptance criteria are met. The
validation targets can be determined in many ways depending on the chosen validation methods.

NOTE 1 Acceptance criteria address the risk resulting from known and unknown hazardous scenarios. This is
considered in the derivation of the validation targets.

NOTE 2 Annexes C.2 and C.6 give examples for defining and evaluating acceptance criteria and validation targets.

EXAMPLE 1 Consider a search for previously unknown triggering conditions that are relevant to the
application. Validation targets would be defined with a statistical confidence that the empirical data supports the
hypothesis that the triggering conditions that remain unknown do not impose unreasonable risk.

EXAMPLE 2 The validation target using simulation testing can be defined using pre-defined false positive and
false negative rates for a function being tested.

If only a subset of scenarios is relevant for a specific hazard, then the exposure to the subset can be
considered when determining the target values and the validation duration.

NOTE 3 Annex B.2, Table B.5 provides an example how to generate a subset of scenarios. When evaluating the
likelihood that a triggering condition will violate the quantitative target, the exposure, controllability and severity
of the resulting behaviour can be considered. This can result in a reduction in the effort required to demonstrate
the exposure to the triggering condition.

TR EEH H R TR RE, AT LR E SOFE FE
M. HisLBRE (KD, ERFHFINERECR.

(3 150 21448 [} 3% B, Guidance on Scenario and system analyses--3% 3%l
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ARG HTiEE

Table B.5 — Factor subset example (e.g. considered for radar based function validation)
Category Factor Subset
Climate Rainy Subset 1
Road feature Tunnel
Time of day any / don't care
Objects off-roadway Sign (too high position)
Subset n

B E 1Y SOTIF H ok AR, Wt xt & T E il Dhge N, wf
SRR ReBURTE. R EIIIR. g5 RS EAERE, kg s
K2 T4 (Subsets) HT /a2l LIk
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ISO 21448 %5 11.3 2, Evaluation of residual risk due to unknown
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NOTE 1 For tests in public areas additional safety measures might be necessary to prevent or mitigate the
potential risk to the public due to test vehicles (e.g. emergency stop mechanism).
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