
 

ICS 43.040 
CCS T 35 

 

中华人民共和国国家标准 

NATIONAL STANDARD OF THE PEOPLE'S REPUBLIC OF CHINA 
 

GB/T 43267-2023 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Road Vehicles—Safety of The Intended Functionality 

道路车辆 预期功能安全 
 

(ISO 21448:2022, MOD) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Issued on 2023-11-27                                                          Implemented on 2023-11-27 
 

Jointly Issued by  
State Administration for Market Regulation of the People's Republic of China &  

Standardization Administration of the People's Republic of China



 

 

CONTENTS 
 

Foreword ............................................................................................................................................... I 
Introduction ........................................................................................................................................... III 
1 Scope ...................................................................................................................................... 1 
2 Normative references .............................................................................................................. 1 
3 Terms and definitions .............................................................................................................. 1 
4 Overview and organization of SOTIF activities ....................................................................... 10 
4.1 General ................................................................................................................................... 10 
4.2 SOTIF principles ..................................................................................................................... 10 
4.3 Use of this document .............................................................................................................. 15 
4.4 Management of SOTIF activities and supporting processes ................................................... 17 
5 Specification and design ......................................................................................................... 18 
5.1 Objectives ............................................................................................................................... 18 
5.2 Specification of the functionality and considerations for the design ........................................ 18 
5.3 System design and architecture considerations ...................................................................... 20 
5.4 Performance insufficiencies and countermeasures considerations ......................................... 21 
5.5 Work products ......................................................................................................................... 22 
6 Identification and evaluation of hazards .................................................................................. 22 
6.1 Objectives ............................................................................................................................... 22 
6.2 General ................................................................................................................................... 23 
6.3 Hazard identification ............................................................................................................... 23 
6.4 Risk evaluation ....................................................................................................................... 25 
6.5 Specification of acceptance criteria for the residual risk ......................................................... 26 
6.6 Work products ......................................................................................................................... 27 
7 Identification and evaluation of potential functional insufficiencies and potential triggering 

conditions ................................................................................................................................ 27 
7.1 Objectives ............................................................................................................................... 27 
7.2 General ................................................................................................................................... 28 
7.3 Analysis of potential functional insufficiencies and triggering conditions ................................. 28 
7.4 Estimation of the acceptability of the system's response to the triggering conditions ............. 33 
7.5 Work products ......................................................................................................................... 33 
8 Functional modifications addressing SOTIF-related risks ....................................................... 33 
8.1 Objectives ............................................................................................................................... 33 
8.2 General ................................................................................................................................... 33 
8.3 Measures to improve the SOTIF ............................................................................................. 34 
8.4 Updating the input information for “Specification and design” ................................................. 37 
8.5 Work products ......................................................................................................................... 37 
9 Definition of the verification and validation strategy ................................................................ 37 
9.1 Objectives ............................................................................................................................... 37 
9.2 General ................................................................................................................................... 37 
9.3 Specification of integration and testing ................................................................................... 38 
9.4 Work products ......................................................................................................................... 40 
10 Evaluation of known scenarios ............................................................................................... 40 
10.1 Objectives ............................................................................................................................... 40 
10.2 General ................................................................................................................................... 41 
10.3 Sensing verification ................................................................................................................. 41 
10.4 Planning algorithm verification ................................................................................................ 42 
10.5 Actuation verification ............................................................................................................... 42 
10.6 Integrated system verification ................................................................................................. 43 
10.7 Evaluation of the residual risk due to known hazardous scenarios ......................................... 44 
10.8 Work products ......................................................................................................................... 44 
11 Evaluation of unknown scenarios ........................................................................................... 44 
11.1 Objectives ............................................................................................................................... 44 
11.2 General ................................................................................................................................... 44 
11.3 Evaluation of residual risk due to unknown hazardous scenarios ........................................... 44 
11.4 Work products ......................................................................................................................... 46 



 

II 

12 Evaluation of the achievement of the SOTIF .......................................................................... 46 
12.1 Objectives ............................................................................................................................... 46 
12.2 General ................................................................................................................................... 46 
12.3 Methods and criteria for evaluating the SOTIF ....................................................................... 46 
12.4 Recommendation for SOTIF release ...................................................................................... 47 
12.5 Work products ......................................................................................................................... 48 
13 Operation phase activities ....................................................................................................... 48 
13.1 Objectives ............................................................................................................................... 48 
13.2 General ................................................................................................................................... 48 
13.3 Topics concerning observation during operation .................................................................... 49 
13.4 SOTIF issue evaluation and resolution process ...................................................................... 50 
13.5 Work products ......................................................................................................................... 51 
Annex A (Informative) General guidance on SOTIF .............................................................................. 52 
A.1 Examples of structuring the SOTIF argument with GSN ......................................................... 52 
A.2 Explanations regarding the interaction between GB/T 34590 (all parts) and this document ... 75 
A.3 Simplified SOTIF application examples .................................................................................. 83 
A.4 Simplified examples of specification and design ..................................................................... 86 
Annex B (Informative) Guidance on scenario and system analyzes ...................................................... 91 
B.1 Method for deriving SOTIF misuse scenarios ......................................................................... 91 
B.2 Example construction of scenario factors for SOTIF safety analysis method ......................... 94 
B.3 Examples of safety analyzes to identify and evaluate the potential triggering conditions and 

functional insufficiencies ......................................................................................................... 100 
B.4 Applying STPA in the context of SOTIF for ADAS and automated vehicles ........................... 112 
Annex C (Informative) Guidance on SOTIF verification and validation .................................................. 117 
C.1 Purpose of the verification and validation strategy .................................................................. 117 
C.2 Derivation of validation targets ................................................................................................ 118 
C.3 Validation of SOTIF applicable systems ................................................................................. 125 
C.4 Perception system verification and validation ......................................................................... 127 
C.5 Guidance on scenario parameterization and sampling ........................................................... 133 
C.6 Considerations for reducing validation testing ........................................................................ 139 
Annex D (Informative) Guidance on specific aspects of SOTIF ............................................................ 144 
D.1 Guidance for driving policy specification ................................................................................. 144 
D.2 Implications for machine learning............................................................................................ 152 
D.3 SOTIF considerations for maps .............................................................................................. 157 
D.4 SOTIF considerations for V2X ................................................................................................ 159 
D.5 Examples for quantification of perception system performance targets and common sensor 

performance insufficiencies .................................................................................................... 160 
D.6 SOTIF considerations for OTA updates .................................................................................. 161 
Annex E (Informative) Examples of acceptance criteria for risks of automated driving system ............. 163 
E.1 General ................................................................................................................................... 163 
E.2 Examples of acceptance criteria for risks under single sub-scenarios .................................... 164 
Bibliography .......................................................................................................................................... 167 
 



 

1 

Road Vehicles—Safety of The Intended Functionality 
 
1 SCOPE 
 This document provides a general argument framework and guidance on measures to ensure the 

safety of the intended functionality (SOTIF), which is the absence of unreasonable risk due to a 
hazard caused by functional insufficiencies, including: 

a) the insufficiencies of specification of the intended functionality at the vehicle level; 

b) the insufficiencies of specification or performance insufficiencies in the implementation of 
electric and/or electronic (E/E) elements in the system. 

 This document provides guidance on the applicable design, verification and validation measures, 
as well as activities during the operation phase, that are needed to achieve and maintain the 
SOTIF. 

 This document is applicable to intended functionalities where proper situational awareness is 
essential to safety and where such situational awareness is derived from complex sensors and 
processing algorithms, especially functionalities of emergency intervention systems and systems 
having levels of driving automation from L1 to L5. 

 This document is applicable to intended functionalities that include one or more E/E systems 
installed in series production road vehicles, excluding mopeds. 

 Reasonably foreseeable misuse is in the scope of this document. In addition, operation or 
assistance of a vehicle by a remote user or communication with a back office that can affect 
vehicle decision making is also in scope of this document when it can lead to safety hazards. 

 This document does not apply to: 

 faults covered by GB/T 34590 (all parts); 

 cybersecurity threats; 

 hazards directly caused by the system technology (e.g., eye damage from the beam of a 
lidar); 

 hazards related to electric shock, fire, smoke, heat, radiation, toxicity, flammability, reactivity, 
release of energy and similar hazards, unless directly caused by the intended functionality 
of E/E systems; 

 deliberate actions that clearly violate the system’s intended use (which are considered 
feature abuse). 

2 NORMATIVE REFERENCES 
 The following normative documents contain provisions which, through normative reference in this 

text, constitute essential provision of this document. For dated references, only the edition cited 
applies. For undated references, the latest edition of the referenced document (including any 
amendment) applies. 

GB/T 34590 (all parts) Road vehicles - Functional safety 

GB/T 34590.1-2022  Road vehicles - Functional safety - Part 1: Vocabulary 

3 TERMS AND DEFINITIONS 
 For the purpose of this document, the terms and definitions given in GB/T 34590.1-2022 and the 

following apply. 

3.1 acceptance criterion 

 criterion representing the absence of an unreasonable level of risk (3.23) 

 Note 1: The acceptance criterion can be of qualitative as well as quantitative nature, e.g., physical 
parameters that define when a specific behavior is considered as hazardous behavior, maximum 
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