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I.	Statement of technical rationale and justification
[bookmark: _Toc117084600][bookmark: _Toc117167478]A.	Introduction
The objective of this global technical regulation (GTR) is to prevent thousands of children and infants around the world from injury or death that occurs every year due to being left in vehicles that are exposed to adverse temperatures. This GTR will significantly reduce mortality rates and injuries sustained by children and infants. The Contracting Parties (CPs) including but not limited to, Australia, Canada, China, France, Italy, the Republic of Korea and the United States of America, recognized that this issue constitutes a significant vehicle safety concern in numerous regions worldwide, thereby necessitating a coordinated global response. Therefore, it is recognized that advancements in child and infant detection technology is proving to be at a pivotal stage to prevent these types of incidents occuring. However, while detection system fitment remains unregulated, the design, performance capability and usability of this technology varies across vehicle manufacturers in the global fleet.
These contributions include regulations such as the United States’ HOT CARS Act provisions, Korea’s Motor Vehicle Safety Standard (KMVSS) Article 53-4, Australia’s bus alarm requirements, and Japan’s 2022 guidelines for nursery school buses. Regulatory insights were also combined with ongoing work within consumer safety assessment programs such as ANCAP, C-NCAP and Euro NCAP.
The need for this GTR arises from the frequency and severity of Children Left In Vehicle’s (CLIV)-related incidents globally. Data submitted to the Informal Working Group (IWG) on CLIV identified hundreds of fatal cases across multiple continents and highlighted consistent patterns: children are most often forgotten in vehicles due to cognitive lapses, or gain unsupervised access to an unlocked car. In many cases, these events occur in everyday circumstances predominantly affect children under the age of five, who are physiologically more vulnerable to heatstroke. These findings were reinforced by studies and datasets from organisations such as Kids and Car Safety (KidsandCars.org) and the National Highway Traffic Safety Administration (NHTSA).
This GTR builds upon technology readiness already available in the automotive market, including both indirect systems (based on door, ignition, and seatbelt logic) and direct child presence detection systems (using sensors such as ultrasonic, radar, or infrared for example). The IWG also acknowledged the importance of low-tech procedural safeguards such as physical inspections and post-drive checks, particularly in school and childcare transport contexts.
The IWG on CLIV was established under the Working Party on Passive Safety (GRSP) in 2023. In its initial phase, the group conducted a comprehensive review of international incidents, regulatory responses, and technological capabilities. The first phase culminated in a status report that recommended the development of this gtr to GRSP. Based on consensus among CPs at GRSP, the group agreed to pursue both a gtr and, where feasible, a UN Regulation in parallel to support global alignment while allowing for regional flexibility.

[bookmark: _Toc117084601][bookmark: _Toc117167485]


B.	Children Left in Vehicles Global Events Background 
This section covers the underpinning research that was used to inform the IWG on CLIV in its development of a GTR. It explores the growing body of international evidence highlighting the dangers of leaving children unattended in vehicles, whether knowingly, unknowingly, or due to children gaining unsupervised access. The issue is now widely recognized as a global child safety concern, with particular emphasis on Paediatric Vehicular Heatstroke (PVH), a preventable and potentially fatal outcome of such incidents.
The research presented in this section draws on longitudinal statistical analysis, real-world case studies, and regulatory responses from multiple jurisdictions. The data, most comprehensively collected in the United States of America, demonstrate the persistence and severity of PVH deaths over time. 
GRSP agreed in the 73rd session to continue gathering global information and statistics for its next sessions as the first step as requested by WP.29 in the 190th session. Australia collaborated with the representative from the Republic of Korea and suggested to develop solutions in framework of the 1998 Agreement. WP.29 endorsed the initiative of GRSP and agreed to resume discussion in AC.3.
Australia and the Republic of Korea held virtual meetings to discuss common interest and initiated information collection on the issue for WP.29 consideration in November 2023.
Australia, the Republic of Korea and China held an online meeting in October to discuss the global severity of children left in vehicles, available mature technology and vehicle applications of systems to prevent children being left in vehicles.
9 submissions were received on the issue, 2 from industry and 7 from government bodies. Industry submissions were from Forvia and CLEPA. Government submissions were from Australia, China, Italy, Japan, the Republic of Korea, Switzerland and the United Kingdom.
The statistics used in the submissions and presented here were primarily gathered with online news searches of electronic media and supplemented with other sources.
A brief review of the literature on the issue shows a significant number of reports into children left in vehicles and associated PVH.  It is evident that numerous incidents remain unreported in various countries, as many fatalities and serious injuries occur outside public roads. These tragic events often take place in locations such as parking lots, private properties, driveways, or care facilities for example, and thus are not classified as road fatalities under regional statistics collection methods. Consequently, the statistics available represent a conservative estimate, as they do not account for these incidents in the same manner as accidents that happen on public roads. 

[bookmark: _Hlk205811359]3. Global Events Summary 
Data gathered from the Kids and Car Safety (KidsandCars) global dataset, which was used extensively by the CLIV IWG during Phase 1, reveals as of 2024, over 444 fatal CLIV cases have been confirmed internationally, not including the United States, where over 1,010 children have died of PVH since 1998 (KidsAndCars.org, 2024). These deaths occur across a wide range of countries including China, Israel, Belgium, Germany, Italy, Spain, France, Switzerland, Mexico, and Canada, underscoring the truly global scope of the issue. The KidsAndCars.org dataset below shows countries who have deaths of >= 15 highlighted. Note that some countries have particularly high figures due to their larger population size.
Table 1: Kids and Cars global data set of all PVH deaths since 1998 by country and continent.
	Continent
	Country
	No. of Deaths (Country)
	No. of Deaths (Continent)

	Africa
	Ghana
	2
	36

	
	Kenya 
	1
	

	
	Nigeria
	3
	

	
	South Africa
	20
	

	
	Uganda
	1
	

	
	Zambia
	5
	

	
	Zimbabwe 
	4
	

	Asia
	Armenia 
	2
	241

	
	Borneo Island
	1
	

	
	China
	47
	

	
	India
	27
	

	
	Indonesia 
	1
	

	
	Iran
	4
	

	
	Iraq
	3
	

	
	Israel 
	44
	

	
	(Withheld)
	27
	

	
	Malaysia
	19
	

	
	Oman
	14
	

	
	Pakistan
	3
	

	
	Philippines 
	3
	

	
	Qatar
	1
	

	
	Saudi Arabia
	6
	

	
	Singapore 
	2
	

	
	South Korea
	3
	

	
	Taiwan
	2
	

	
	Thailand
	9
	

	
	United Arab Emirates 
	22
	

	
	Vietnam
	1
	

	Europe
	Austria
	1
	66

	
	Belgium 
	4
	

	
	Bulgaria
	1
	

	
	Cayman Islands
	1
	

	
	Cyprus 
	1
	

	
	Denmark 
	1
	

	
	France
	13
	

	
	Germany
	2
	

	
	Greece
	1
	

	
	Ireland 
	2
	

	
	Italy 
	11
	

	
	Lebanon
	5
	

	
	Netherlands
	3
	

	
	Poland
	1
	

	
	Portugal 
	3
	

	
	Russia
	1
	

	
	Slovakia 
	2
	

	
	Slovenia 
	1
	

	
	Spain 
	9
	

	
	Sweden
	1
	

	
	Switzerland
	2
	

	Oceania
	Australia
	29
	36

	
	Guam
	2
	

	
	New Caledonia
	2
	

	
	New Zealand
	3
	

	North America
	Barbados
	1
	26

	
	Canada
	12
	

	
	Jamaica
	2
	

	
	Martinique
	1
	

	
	Mexico
	5
	

	
	Puerto Rico
	2
	

	
	St. Kitts
	1
	

	
	Trinidad
	1
	

	
	Virgin Islands
	1
	

	South America
	Argentina
	2
	39

	
	Brazil
	33
	

	
	Costa Rica 
	1
	

	
	Guyana
	3
	

	Total Deaths
	444



The available evidence shows that most cases involve very young children, typically under the age of five, who were either unknowingly left, knowingly left, or gained access to an unattended vehicle. In many of these situations, the child was supposed to be dropped off at day-care or school, but due to a lapse in routine or caregiver memory, often linked to stress or fatigue, the child was mistakenly left behind. Other tragic cases involved toddlers gaining access to unlocked vehicles during unsupervised moments and becoming trapped inside. These events are not confined to any specific season, but the majority occur during warmer months, when internal vehicle temperatures can rise dangerously within minutes, even in moderate climates.
Beyond fatalities, the IWG noted a significant number of Serious Injury (SI) cases that do not always enter official reporting channels. These include children who survive but experience long-term neurological damage, organ failure, or psychological trauma. These outcomes further emphasize the urgent need for preventative measures via a regulation.
To date, CLIV events have occurred in a variety of vehicle types, from standard family sedans 1-1 (M1) to day-care and school transport buses 1-2 (M2, M3), making the problem relevant across both private and public transport sectors. National tragedies such as those recorded in the United States, Italy, Japan, and Australia have served as painful reminders of the need for stronger preventative measures and harmonized regulatory frameworks.

4. The United States of America Statistics
The United States has been able to collect compelling data to monitor the extent of the CLIV situation in their country. The statistics below confirm that there is a large issue that needs addressing. 
Over the last three decades, more than 1,010 children have died from heatstroke in vehicles in the United States alone. In 2024, 39 such deaths were recorded; an increase of 35% compared to the previous year (NHTSA, 2024) as shown in Figure 1. Globally, these figures are assumed to be significantly higher due to underreporting.
A child’s body temperature increases three to five times faster than an adult’s, making them uniquely vulnerable to hot environments. The aim of this GTR is to mitigate this preventable cause of child mortality and serious injury.


Figure 1: Paediatric heatstroke deaths over 27 years 


5. China
China has experienced a significant number of child vehicular heatstroke incidents, with 35 publicly reported cases, 22 of which occurred within the last five years. Most of these involved children who were accidentally forgotten inside vehicles, preventing escape or rescue. Over 80% of these cases resulted in the child’s death due to heatstroke and shock.
In response, Chinese vehicle manufacturers have invested in the development of in-vehicle child detection systems. Over the past two years, more than 15 new vehicle models, from brands such as Volkswagen and Geely have integrated such systems into their designs, with further plans for implementation by Volkswagen and Audi in the Chinese market.
These systems employ a combination of indirect methods (based on logic involving seatbelts, door status, and occupancy sensors) and direct sensing technologies, including ultrasonic sensors, radar, CO₂ concentration monitors and cameras.
China plans to formally incorporate child detection performance into its national vehicle safety evaluation program, specifically through the 2024 update of the China New Car Assessment Program (C-NCAP). This will include requirements for general performance, alert functionality, and test protocols for both direct and indirect sensing systems, aligning China’s regulatory development with international best practices.
6. The European Association of Automotive Suppliers
CLEPA provided the CLIV IWG with a detailed overview of international legislative responses and fatality data concerning children left in vehicles.
Several countries have introduced national regulations aimed at mitigating CLIV risks:
· Italy (2019): Mandated the use of car seat reminder devices for parents transporting children under the age of four. These devices may be built into the vehicle, the child restraint system (CRS), or added as an aftermarket accessory.
· United States (2021): Passed the “Invest in America” Act, which incorporated elements of the HOT CARS Act. It directed NHTSA to begin rulemaking on "check rear seat" technologies and assess available solutions to reduce CLIV risk.
· Japan (2022): Adopted legislation requiring vehicles that transport kindergarten, day-care and other children to be equipped with technology designed to prevent children from being left unattended.

CLEPA also highlighted recent international incidents, including:
· Italy, Belgium, Germany, Spain, Portugal: Parents unknowingly forgot infants or toddlers in their vehicles, often on their way to day-care.
· French Guiana: A 2-year-old gained access to a vehicle independently.
· Slovenia: A child under 2 was involved in an CLIV incident.
Italy submitted additional data and analysis:
· No official national database exists, but media reports recorded 11 fatalities between 1998 and 2023.
· A study published in Italian Journal of Pediatrics (2013) reviewed 16 CLIV cases. They  found that children were knowingly left in the vehicle in 75% of cases, distinguishing Italy from most global trends, where unknowingly left is the dominant cause.
France reported 40 incidents involving 42 children between 2007 and 2019, including 10 confirmed fatalities, as recorded by media sources.
Lastly, Forvia expressed interest in supporting technical work by joining the IWG on CLIV, signalling broader industry engagement in developing harmonized safety standards.
7. Australia
Australia has taken a proactive approach to preventing children from being left on buses, particularly in states where government-contracted childcare transport services are common. From 2017 to 2022, 68 children were reported to have been left on buses across the country. In response, several states introduced mandatory child detection alarm systems in government-contracted buses, particularly those transporting children to and from early learning centres.
Key system requirements include:
· Audible alarms with a minimum output of 95 decibels, ensuring they can be heard from up to 10 metres away.
· A rear walk-through requirement, whereby the alarm disabling switch is positioned at the rear of the bus, forcing the driver to walk through the entire cabin to deactivate it.
· A delay mechanism of up to 30 seconds after engine shutdown to allow the driver to complete a check before the alarm activates.
· A clearly visible decal with operating instructions must be placed in the driver’s field of view.
The systems in use include:
· Doran Sleeping Child Check Monitor
· Ashley Group Child Alarm System
These systems are hard-wired into the vehicle’s ignition system and are designed to discourage deactivation or misuse. Several tragic incidents have accelerated public pressure, including the case of a three-year-old girl in the state of Queensland, who was left on a day-care bus for five hours in 2023, prompting hospitalization for dehydration.



8. Other International Responses to CLIV on Buses
Republic of Korea
The Republic of Korea was the first country to mandate a child-check system in school buses, prompted by multiple tragic incidents involving children under five. These included a coma case in 2016 and a fatality in 2018. In response, Article 53-4 of the Korean Motor Vehicle Safety Standards (KMVSS) was amended in 2019 to require the installation of a “System for Confirming Children are Getting Off”. The system mandates that, within 3 minutes of engine shutdown, the driver must press a button at the rear of the bus to confirm the cabin is empty. Failure to do so triggers audible and visual alerts. This requirement is now recognised internationally as a simple, low-cost, and effective compliance model, widely enforced across South Korea’s school bus fleet.
Japan
After deaths occurred in 2022 caused by children being forgotten in nursery school buses, Japan introduced national guidelines targeting vehicles that transport kindergarten, day-care and other children.
1. Check-on-disembarkation systems; require the driver to perform a manual inspection and deactivate an alarm.
2. Automatic detection systems; use sensors or cameras to detect movement or heat signatures post-shutdown, triggering external audible/visual alarms if a child is present.
These measures aim to create redundancy in detection and response, ensuring children are not overlooked during disembarkation.
United Arab Emirates (UAE)
The UAE’s Child Safety Department (CSD) adopted a unique approach by integrating behavioural research with regulatory planning. A national experiment with school children aged 6–8 revealed that half of the participants were unable to exit a locked bus or signal for help. Many did not know how to open windows, sound the horn, or draw attention. In response, the UAE launched public awareness campaigns and school-based training programs to teach children how to act if trapped. This reflects a broader commitment to non-technical interventions that complement legislation, particularly in lower-resource settings.













9. Circumstances of PVH deaths
The IWG on CLIV has agreed that PVH incidents primarily fall under three key scenarios:
1. Unknowingly left in the vehicle;
2. Knowingly left in the vehicle; or
3. Gained access to an unlocked vehicle and became trapped.
US data confirms this conclusion; from 1990–2024, US data indicates the following proportions as demonstrated in Figure 2:
· 56% unknowingly left
· 25% gained access
· 15% knowingly left
· 4% other or unknown circumstancesFigure 2: PHV Deaths by Circumstance.


These findings reflect a recurring and preventable pattern of events in which children, particularly under the age of five, are exposed to dangerous conditions within parked vehicles. Recognizing the nature of these scenarios is crucial to designing effective interventions.
10. Overview of the Safety Concern 
While some PVH incidents involve deliberate actions, the majority result from unintentional caregiver lapses, influenced by factors such as fatigue, stress, miscommunication, and changes in routine. Such cognitive errors often occur despite loving, attentive parenting and highlight the limitations of human memory under everday pressures.
Key contributing factors include:
· Stress and fatigue
· Miscommunication between caregivers or guardian
· Changes in routine
· Ignorance and lack of responsibility
· Children playing in unlocked cars
· Drugs, alcohol and maltreatment


11. Other Contributing Factors
Parents regularly leave their kids in vehicles and are largely unaware of the dangers of leaving their kids in vehicles in hot weather or even mild weather. Parents in Saudi Arabia who were not knowledgeable that children must not be left alone in a locked car had double the risk of leaving children inside a locked car (Alowirdi et. Al., 2020). In US adults surveyed, only 12% believed they were at any risk of having a child overheat in a vehicle, and half had not heard any awareness campaigns, meaning half had heard awareness campaigns and a sizeable minority (~5-35%) still believed their child wasn’t at risk (Sartin et. Al., 2023). Only 88% of respondents reported they do not leave children alone in their vehicles, meaning a sizeable minority do. However, of these US adults, 90% said they would be willing to adopt technologies to mitigate CLIV risk, and many of those believed they would be perceived as better caregivers if they did (Sartin et. Al., 2023). 
12. Temperature Conditions
A parked car can become 20-30 degrees Celsius (68-86 Fahrenheit) hotter than the outside temperature. Internal temperature of the vehicle is especially important in PVH cases because even on a day with mild temperatures  in-car cabin temperatures can quickly become unbearable for a child. 75% of the heat increase occurs within the first 5 minutes and 90% in the first 15 minutes. Dehydrated young children are particularly at risk of suffering potentially life threatening heatstroke as shown in figure 3.
Figure 3 shows PVH Deaths in America over the past 27 years (noheatstroke.org, 2025)
The vast majority of PVH cases involve children under the age of 5, highlighting a critical vulnerability within this age group. In table 1 data from the United States spanning 27 years (1998–2025) shows that:
· 31% of PVH deaths involved children under the age of 1
· 23% involved 1-year-olds
· 19% involved 2-year-olds
· 14% involved 3-year-olds
· 6% involved 4-year-olds
· Just 7% combined were aged 5 or older


	<1yr 31%(310)
	4yr 6%(59)
	8yr <1%(4)
	12yr<1%(1)

	1yr 23%(236)
	5yr 3%(32)
	9yr<1%(2)
	13yr <1%(4)

	2yr 19%(191)
	6yr 1%(10)
	10yr<1%(3)
	14<1%(4)

	3yr 14%(145)
	7yr<1%(3)
	11yr<1%(4)
	Unk<%(2)








Table 1: Percentage total of PVH deaths and raw number of deaths over 27 years (noheatstroke.org, 2025)
This means that approximately 93% of recorded PVH fatalities occurred in children aged 4 and under. These children are developmentally less capable of recognizing or responding to danger, unable to exit a vehicle independently, and often non-verbal. Moreover, infants and toddlers are physiologically more susceptible to heatstroke, with less efficient thermoregulation and a higher surface-area-to-mass ratio than adults, causing them to overheat much faster.
Many of these children are transported in rear-facing Child Restraint Systems (CRS), which can further obscure their presence from a driver’s view. Rear-facing CRS designs, although crucial for crash protection, look identical whether they are occupied or empty; especially if the child is sleeping or quiet. This visual limitation, combined with everyday distractions and routine disruptions, significantly increases the risk of a child being forgotten.
Globally, these data sets reinforce the need for targeted detection technologies that are sensitive to the presence of small children, particularly in the rear seats of vehicles. Any regulatory countermeasure must consider that the most at-risk group are those least capable of advocating for themselves and most dependent on external protections.
13. Internal vehicle conditions
Internal vehicle conditions influence the severity of CLIV cases significantly. Solar irradiation intensity is the amount of energy per square meter the sun delivers in watts/square meter. With a typical sustained solar irradiance of 700 -1000 watts/square meter, vehicle internal temperature increased to 40°C in 20 minutes and 42°C in 33 minutes (Xuhao et. Al., 2021). In simulations, an occupant between 1-5 years of age under these conditions would have a core temperature of 38°C after 72 minutes and would continue to climb fast to 39°C after 108 minutes. At this body temperature, it is recommended to bring children to the emergency room. This also doesn’t consider that the body’s set point temperature is adjusted to that level internally rather than forced on it externally when recommended to take the child to the hospital (Xuhao et. Al., 2021; IQWiG, 2022; Cleveland Clinic, 2021). Even more pernicious, there is significant body water loss, up to 1% of a child’s body weight, at 72 minutes. This reduces the temperature necessary to induce heat stroke. For example, an ambient temperature of 34°C can have heat exhaustion possible at a sustained exposure of 40% humidity, but a high risk of heatstroke at 80% humidity in adults (Xuhao et. Al., 2021; Duzinski et. AL., 2013). This also doesn’t consider that children are more susceptible to body temperature increases. This has dire implications, considering in 2019, 88% of CLIV cases were left in the vehicle for 2 hours or more (NHTSA, 2022). Therefore, with sustained internal temperatures and increased humidity, danger of heatstroke is likely.
In CLIV cases, oftentimes the vehicle is located outside or in a non-sheltered or non-air-conditioned environment. Of the 2019 CLIV field events in the United States, 72% of cases were not shaded at all, 14% partially and only 2% having shade, with vehicle colour having no direct influence (NHTSA, 2022). This means that CLIV PVH is significantly deadlier in direct or partial sun as standard solar irradiance is strongest directly, rather than indirectly under shade (Xuhao et. Al., 2021). Oftentimes, these cases occur when parked at the home residence or workplace, with the intended destination of the forgotten child being day-care. These are a result of either Forgotten Baby Syndrome (FBS), or an atypical routine leading to misplacing the child (NHTSA, 2022). This is confirmed by miscommunication, forgetting to drop off at day-care and childcare provider mismanagement making up 63.6% – 66% of unknowingly left CLIV cases (Chandler et. Al., 2024; KidsandCars, 2024). It is likely that if the final destination were shaded, air-conditioned or an underground park where direct solar irradiance wasn’t possible, CLIV cases could be avoided. However, many parents park in the open without shade, and most carparks are in the open air
14. Countermeasures Currently Available
A range of countermeasures are available today to help prevent children from being left in vehicles, varying in complexity and technological sophistication. The most widely adopted low-tech solution is the requirement for a physical inspection, where the driver must walk to the rear of the vehicle (in buses) and manually confirm that no child remains onboard, often enforced via an alarm deactivation button located at the back of the bus. This approach is cost-effective and has been successfully implemented in countries such as the Republic of Korea and parts of Australia. In addition to procedural methods, vehicles may be equipped with indirect sensing systems, which infer child presence based on input from seat belt sensors, door activity, weight sensors, or ignition status. These systems do not detect a child directly but rely on logical inference to issue alerts. More advanced direct sensing technologies are increasingly being integrated into new vehicles and rely on ultrasonic sensors, infrared cameras, ultra-wideband (UWB) radar, or carbon dioxide monitoring to detect movement, body heat, or respiration inside the vehicle cabin. Upon detection, these systems typically trigger visual and audible alerts and, in some cases, can connect to smartphone applications or emergency services. Each of these methods address different use cases and vehicle types, and they are most effective when combined with public awareness, training, and regulatory enforcement to ensure consistent adoption and performance.
15. Caregiver Responsibility 
Despite increasing public discourse on child safety, caregiver awareness remains a critical barrier to preventing CLIV incidents globally. Multiple studies confirm that while many parents acknowledge the danger of PVH in theory, they consistently underestimate its immediacy and likelihood in their own circumstances.
A Saudi Arabian study by Alowirdi et al. (2020) surveyed 209 parents in Riyadh to evaluate their knowledge and beliefs around PVH. The findings were concerning:
· 25% of parents admitted they had left one or more of their children unattended in a locked car on a sunny day; despite high ambient temperatures in the region.
· While nearly 79% of parents reported awareness of accidental child deaths due to heatstroke in vehicles, this awareness did not translate into consistent behavioural caution.
· The data suggested that awareness campaigns alone may not be sufficient to reduce risk, particularly in environments where behaviour is influenced more by routine and perceived low personal risk than by information.
Similar trends were observed in the United States. A national survey conducted by Sartin et al. (2023) revealed:
· 90% of adults supported the idea of using vehicle technologies to detect and prevent child heatstroke.
· However, over 50% had not been exposed to any targeted awareness campaigns or educational messaging on the topic.
· Among those who had heard of CLIV risks, many still believed their own child was not at risk, indicating a cognitive disconnect between general knowledge and personal applicability.
The "it wouldn't happen to me" mindset is particularly dangerous in the context of FBS, where confident and loving parents mistakenly forget their child is in the vehicle due to routine-based memory failures. Many caregivers rely on habitual behaviours or assumptions (such as believing they already dropped off their child), rather than actively verifying a child’s presence in the back seat.
Furthermore, modern vehicle designs may contribute to a false sense of security. Some parents believe that newer cars with tinted windows or improved insulation reduce risk. Others rely on quick errands or brief stops, believing that short durations pose minimal danger, a belief directly contradicted by medical and environmental data showing that 75% of the heat increase in a vehicle occurs within the first 5 minutes.
These findings underline the limited effectiveness of educational campaigns on their own. While public awareness remains a crucial pillar, the data supports the IWG’s conclusion that technical countermeasures are necessary to compensate for human error, distraction, and behavioural gaps. Market-ready mature sensor-based systems, alerts, and vehicle-integrated checks offer a safeguard that does not rely solely on caregiver intention or vigilance.
In summary, there is widespread recognition of the problem among parents and caregivers globally, but this does not always result in safe practices. Regulatory efforts must therefore be multifaceted, combining public awareness with mandatory technical interventions in vehicles that transport children.
16. Children left In Buses 
Children being left behind on buses is an increasingly recognised safety issue, bearing similar risks to those associated with children left in cars. In Australia, where childcare services often cater to children aged 0–5 years and many centres operate dedicated bus services, the concern is particularly acute. These very young children are among the most vulnerable in society and are often unable to signal for help or exit the vehicle on their own.
Unlike parents, bus drivers may not know each individual child, especially when dealing with large numbers or rotating schedules. As a result, their primary safeguard is a post-route walkthrough; yet human error remains a significant risk. Routine and repetition can create cognitive blind spots, where drivers genuinely believe they have completed a task, such as checking every seat, even when they have not.
This risk was tragically illustrated in the state of Queensland, where a 3-year-old girl named Alyza was left on her day-care bus for up to five hours. She boarded the bus at 9:15 AM for a routine 3-kilometre trip to her childcare centre but was not discovered until late that afternoon. When her parents received the call, Alyza had already suffered from dehydration and distress due to prolonged exposure in the vehicle. The case sparked widespread public outcry and renewed calls for stronger safety protocols in childcare transport services.
Further compounding the issue, research from the UAE’s Child Safety Department (CSD) revealed that 50% of children aged 6–8 do not know how to exit a bus if left inside. Many also lack the skills to attract external attention in an emergency. These findings highlight not only the importance of technical solutions; such as driver alarms and child detection systems; but also the need for early education programs to help children recognise when they are in danger and what steps to take.






17. Occupant Alarm System State Regional Laws
In Florida, USA, a bill was passed that calls for a requirement for unattended occupant alarm systems to be used in all vehicles transporting children aged 6.  In Indiana, all 294 school districts are to report when a child is left on a school vehicle, and from 2015 onwards newly manufactured buses require a “Push button” to be installed.
Seoul in the Republic of Korea has mandated school bus safety from 2019, which introduced “Sleeping Child Check”, and utilizes a smartphone system and Near Field Communication (NFC).
In Australia in the state of Western Australia (WA) all new school buses from July 2013 must have a child alarm installed. This alarm is hard wired to the bus with an audible type alarm which is activated when the ignition switch (vehicle master control switch) is turned off. The disabling switch for the alarm is located in the rear of the bus. This is so the bus driver has to walk along the aisle to the rear of the bus, then activate the alarm disabling switch whilst checking for any child left behind.
The Japanese government has made it mandatory starting April 2024 for vehicles that transport kindergarten, day-care and other children to be equipped with systems (either a check-on-desmbarkation type or an automatic detection type) that prevent children from being left behind unattended onboard after the vehicles have arrived at the depot.
With the check-on-disembarkation type system, the vehicle driver, after switching the engine off, must walk to the rear of the vehicle to check for any children left behind and then disengage an alarm system using a button installed at the rear of the vehicle.
The automatic detection type system detects the presence of children inside the vehicle using cameras or other means and sounds an alarm both inside and outside the vehicle.
18. Forgotten Baby Syndrome
Forgotten Baby Syndrome (FBS) outlines the phenomenon of forgetting a child in a parked vehicle. FBS is in constant growth with significant repercussions for the parent, the family and society. Monitoring the phenomenon in the United States showed that out of a total of 171 cases, 73% concerned children who had been left in the car by an adult. Half of the adults were unaware, or had forgotten the child. In most cases, these episodes involve adults who have perfectly intact both psychic and cognitive functions. Therefore, the dynamics underling the occurrence of such episodes seem to be incomprehensible (Anselmi, 2020).
The vast majority CLIV cases were mistakes around forgetting children were in the car. In the United States, upwards of 75% of CLIV PVH cases between 1990 and 2016 were from being unknowingly left behind in the vehicle, and over 43% of all cases between 1999 and 2007 involved unknowingly leaving the child in the vehicle (Hammett et. Al., 2021; Booth and Davis, 2010). Other studies put the proportion at 55% (Ho et. Al., 2020). This remains the case for international incidents, where at least 20% of 444 confirmed international cases in the dataset involved the child being forgotten. It can be deduced that the cause is “unknown” for a large majority of these international cases.
Additionally, the dangers of children left on buses underscores the importance of mandatory child-check procedures for transport providers. It also reinforces the vulnerability of very young children, who often lack the ability to signal for help or exit the vehicle on their own.
C. 	Procedural background 
In May 2021 at the 69th session of GRSP, Italy presented on systems to prevent small children from being left unattended in Vehicle. Additionally, in the 70th session Consumers International/EURONCAP presented on Euro NCAP child presence detection and Australia in the 72nd session presented on child presence detection during GRSP. 
In response to growing international concern regarding child fatalities and injuries due to PVH, WP.29 established an IWG on CLIV under GRSP in early 2024. The initiative aimed to address the increasing number of global incidents in which children are left unattended in passenger vehicles and buses, often resulting in heatstroke and death due to rapidly rising in-cabin temperatures.
The IWG on CLIV convened its first session in late 2023 as an Ad-hoc group, with participation from representatives of CPs, industry stakeholders, safety organisations, and consumer groups. In 2024 with the endorsement of WP.29 the IWG on CLIV was officially in progress. Through a structured Terms of Reference (ToR), the group focused on six key areas: understanding the typical scenarios of CLIV-related PVH, identifying the types of vehicles involved, analysing environmental and vehicle conditions contributing to such incidents, reviewing victim demographics and seating positions, exploring available countermeasures, and considering regulatory frameworks for both new and existing vehicle fleets. The initial formation of this Ad-hoc working group was supported by Australia, Canada, China, Italy, Republic of Korea, United States of America and CI.
The report of the 74th session of GRSP resulted with agenda item 21 as follows; the expert from Australia recalled the past discussion held in GRSP and WP.29, and recommended that action not be circular and move forward. The expert from the Republic of Korea introduced GRSP-74-15 reminding GRSP of the noted discussion, and stressed that the scope of the regulatory discussion on this issue should include passenger vehicles and buses carrying children. He also added that discussions should not be steady but could move vigorously forward. The expert from Canada proposed establishing an ad hoc group with clear ToRs. The expert from the United States of America supported the proposal of the expert from Canada. The experts from Australia and the Republic of Korea proposed to vice-chair the group. The expert from China informed GRSP that NCAP China already had protocols to test the original equipment of manufacturers to detect the presence of children, and offered to vice-chair the group. GRSP requested the Chair of GRSP highlight this initiative to the WP.29 March 2024 session for endorsement before resuming discussions at its May 2024 session.
During Phase 1, the IWG reviewed a comprehensive body of international data, including studies from the United States, European Union, Republic of Korea, and Australia. The group identified three recurring scenarios of CLIV: (1) children unknowingly left in vehicles, (2) children knowingly left with underestimated risk, and (3) children gaining access to unlocked vehicles. The group also examined regulatory and industry responses, such as the Korean Motor Vehicle Safety Standards (KMVSS) amendment mandating rear-bus child-check alarms, and various indirect and direct detection technologies under evaluation by Euro NCAP and ANCAP.
Following multiple sessions, including technical exchanges, research presentations, and in-depth analysis of global field data, the IWG finalised its Phase 1 status report which was submitted to the December 2024 session of GRSP. This status report outlined the scope of the problem, catalogued promising countermeasures, and highlighted the urgency of international coordination on regulatory responses. Based on this foundation, the group reached consensus to advance to Phase 2, with the objective of developing a global technical regulation (GTR) that provides harmonised safety requirements for detecting and mitigating the risk of children being left in vehicles.
At the conclusion of Phase 1, the IWG recommended that both a UN Regulation and a GTR be pursued in parallel. This dual-track approach reflects the need to accommodate diverse national and regional requirements while promoting consistency in technical performance and occupant protection outcomes globally. The procedural pathway mirrors that of earlier GTRs, aligning with established WP.29 practices and the 1958 and 1998 Agreement principles.
The report of the 76th session of GRSP agenda item 24; the expert from Australia, as Chair of the IWG regarding the safety of Children Left in Vehicles (CLIV), gave a presentation on its work (informal document GRSP-76-37), including a status update and recommendations for the next steps. He proposed that the IWG develop first a new UN GTR and then transpose it into a new UN Regulation. He informed GRSP that the IWG would prioritize developing the provisions for buses, and then would develop provisions for passenger cars. Some experts expressed concern that the work on passenger cars might be delayed by this strategy, but the experts from Canada and Australia assured that the work on passenger cars would continue in parallel to the work on buses.
GRSP adopted the status report (informal document GRSP-76-35), an extension of the IWG mandate until May 2027 to work on Phase 2 (see also paragraph 64 in section XXVII.G), new terms of reference for Phase 2 (informal document GRSP-76-44-Rev.1) as reproduced in annex X and a request for an authorization to develop a new UN GTR in the area of CLIV for category 1-1 and 1-2 vehicles (informal document GRSP-76-36). The Chair of the IWG  requested the secretariat of GRSP submit the status report and the request for authorization as working documents to the June 2025 session of WP.29 and the Executive Committee of the 1998 Agreement (AC.3) for consideration and vote. 
[bookmark: _Toc117084602][bookmark: _Toc117167486]D.	Background on Fatal and Non-fatal Events 
Generally, not accounting for heatstroke, it is accepted to avoid hyperthermia in children, especially as brain overheating and other vital physiological functions can be impacted in a developing infant. It is clear that leaving children in parked vehicles causes PVH by internal vehicle temperatures rising while they are trapped inside. 
There is also evidence that regarding non-fatal heatstroke injuries, not all CLIV die of heatstroke and many adults leave their children unattended in vehicles at vastly higher proportions (approximately 3 orders of magnitude) than children that die from CLIV PVH. In addition, similarly to elderly adults, children are more vulnerable to heatstroke than average due to worse thermoregulation mechanisms. 
There are limited investigations into heatstroke in children, or CLIV, compared to adults. However, heatstroke in CLIV appears similar to those in adults suffering from exertional heatstroke. In non-fatal CLIV cases where children are brought to the hospital, heatstroke causes similar neurological and organ damage in children as adults. In adults suffering from heatstroke, organ and neurological conditions persist at least 1 – 2 years after suffering from heatstroke, with long term neurological conditions occurring in 10% - 28% of heatstroke patients. Heatstroke also can cause medium-to-long term damage to the cardiovascular, respiratory and renal systems.
This implies that children and other occupants left in vehicles will suffer the same long term conditions and organ damage as in adults. With vastly more children left in cars than those that die from heatstroke, this issue provides further costs of children and other occupants left in vehicles. 


E.	Technical and Economic Feasibility, Anticipated Benefits and Cost Effectiveness
The specification of requirements for occupant detection and prevention of children left in vehicles will remove significant harm from avoidable vehicle related deaths from heatstroke. The public values this issue highly, as the vast majority of these deaths are children. They are also vulnerable to an unquantifiablly higher number of heatstroke related injuries by being left in the car for non-fatal periods. The specification of system, test system and vehicle requirements resolve the issue of preventable heatstroke deaths from CLIV.
Adoption of measures for occupant detection will impose some cost on manufacturers and consumers by the additional equipment, software and manufacturing of the system. However, these costs are typically valued positively by the public due to their ability to protect from heatstroke deaths of children left in vehicles. In addition, there will be significant cost savings to the public from lower disability-adjusted-life-years in affected occupants, prevention of delayed death, lower medical costs and less resources spent rescuing occupants.

	II.	Text of the GTR
1. [bookmark: _Hlk205811750]Purpose
The purpose of this gtr is to reduce the risk of injury or death to children left in vehicles, particularly as a result of PVH, by improving vehicle systems and procedures designed to detect and alert to the presence of a child left unknowingly or knowingly or that has gained access into a vehicle.

The vehicles to be tested under this regulation are a majority of vehicles in daily use such as buses, passenger cars and light trucks. These vehicles in-combination of daily use and the transport of children have a potential for a child (children) to be left or gained access inside these vehicles unknowingly. 

[bookmark: _Hlk205811815]2. 	Scope and Application
This regulation applies to vehicles of Category 1-1, 1-2 and Category 2 < 3500kg designed or equipped primarily for the carriage of children and others.
[bookmark: _Toc99990103][bookmark: _Toc99990195][bookmark: _Toc117084606][bookmark: _Toc117167489][bookmark: _Toc106173566][bookmark: _Toc117084607][bookmark: _Toc117167490]3.	Definitions
	For the purpose of this regulation, the following definitions shall apply:
3.1. 		“Automated Driving System” A longitudinal and lateral vehicle control system which is able to cope with all dynamic driving tasks within its ‘Operational Design Domain’, or will otherwise transition control to a driver. (UN Rs)
3.2. 		“Aisle” - the space providing access for passengers from any ‘Seat’ or row of ‘Seats’ or to any access passage from or to any ‘Service Door’, it does not include; the space extending 300 mm in front of any ‘Seat’, the space above the surface of any step or stair case or any space which affords access solely to one ‘Seat’ or one row of ‘Seats’
3.3.		"Audible information" means information using auditory signals provided by a detection system as defined to enable the driver to detect human presence in the Passenger compartment of the vehicle. (UN R158)
3.4.		“Audible Warning” means a warning by sound signal. (UN R16)
3.5.		“Background Noise” the existing environmental sound level present during testing, excluding the noise produced by the vehicle.
3.6. 	“Cancellation of a signal” refers to stopping any CPD warning when the driver has forgotten or intentionally left an unattended child in the vehicle. Cancellation occurs after the vehicle has been locked and the warning, initial or escalation, has commenced.
[bookmark: _Hlk205811893]3.7.	“Child” or “Children” refers to an individual(s) generally considered to be between 4 and 12 years old.
3.8.  	“Child Infant” refers to an individual(s) generally considered to be between infant and 4 years old.
3.9. 		“Children Left in Vehicle (CLIV) Event” an incident where a child is left unattended inside a stationary vehicle. Knowingly, unknowingly or by gaining access therefore leading to potential safety risks such as PVH.	Comment by Author: ROK:
Delete “gaining access” since we are focusing on children “left” in vehicle.
3.10.		“Children Presence Detecting (CPD) system” refers to a system with the capability of detecting children left in vehicles, which is abbreviated “system” without causing ambiguity in the following text.
[bookmark: _Hlk205811975]3.11.		“CLIV Surrogate” a component or system that simulates the conditions or behaviour of a child in the vehicle for testing purposes.
3.12. 	“Child restraint system” means a device capable of accommodating a child occupant in a sitting or supine position. It is so designed as to diminish the risk of injury to the wearer, in the event of a collision or of abrupt deceleration of the vehicle, by limiting the mobility of the child’s body.
3.13. 		“Control” means that hand-operated part of a device that enables the driver to bring about a change in the state or functioning of a vehicle or vehicle’s subsystem. (UN R121)
3.14. 		“Deactivation” the action of turning off or disabling the system, typically through a button or switch, to stop its operation. 
3.15. 		“Device” means an element or an assembly of elements used to perform one or more functions. (UN R121)
Device for physical inspection means a device that a driver should engage when a journey is completed to switch off the physical inspection system. 	Comment by Author: ROK: Need a definition of “device” used for physical inspection. 
3.16.		“Direct sensing system” A system with the ability to detect the absolute presence of a human inside the vehicle by means of tracking heartbeat, respiration, movement, or any other sign of life. Direct sensing may or may not allow categorization and localization of the subject(s). (EURO NCAP/ANCAP)
3.17.	[“Escalation warning” refers to the warnings provided after the initial signal. Escalation warnings are more persistent and repetitive than initial warnings providing additional warning signals to the driver and the surrounding environment that a child may be in the vehicle. (TBD)]
3.18.		“Exterior Vicinity of the Vehicle” refers to the area around the vehicle where a person would be expected to hear or see a warning, typically in close proximity (e.g., 1 to 2 meters from the vehicle).  
3.19.		“External Warning” a warning signal to be perceivable by a person located outside and near the vehicle.
3.20. 		"Field of detection" means the section of the Passenger compartment space which is monitored with the aid of a detection system. (UN R158, adjusted)
3.21.	“Frunk” refers to the forward, under-the-hood storage compartment of a vehicle. 
3.22.		“Indirect sensing system” A system with the ability to derive the potential presence of a subject or object inside the car based on logic using information such as door opening, pressure or capacitive sensing etc. Indirect sensing does not distinguish between live persons or objects. (EURO NCAP/ANCAP)
3.23.	[“Initial warning” refers to the first exterior signal from a vehicle that informs the driver directly that a child may be in the vehicle. This is the first opportunity for a driver to be warned that a child has been locked in a vehicle while they are in the vicinity of the vehicle.]
3.24.		“Ignition Switch” a device used to activate or deactivate the vehicle’s electrical control and propulsion system. 
3.25.		"ISOFIX" is a system for the connection of child restraint systems to vehicles which has two rigid vehicle anchorages, two corresponding rigid attachments on the child restraint system and a means to limit the pitch rotation of the child restraint system. (UN R145)
3.26. 		“Journey” The start of a journey is defined as engine running or forward movement for all types of vehicle (ICE, hybrid and fully electric). A journey is deemed to have finished 15 minutes after engine or ignition off. (EURO NCAP/ANCAP)
3.27.	“[Life] Detection System”
[bookmark: _Hlk205812040]3.28.	"Optical Visual Information" means information using optical visual signals provided by a detection system as defined to enable the driver to detect human presence in the passenger compartment of the space for occupant accommodation, bounded by the roof, floor, side walls, doors, outside glazing and front bulkhead and the plane of the rear compartment bulkhead or the plane of the rear-seat back support. (GTR 14, UN R135)
[bookmark: _Hlk203734011]3.29. 		“Paediatric Vehicular Heatstroke” a medical condition resulting from a child’s exposure to elevated temperatures within a vehicle, leading to heatstroke, which can cause severe injury or death. (UN IWG CLIV)
3.30. 		“Passenger compartment” refers to the space for occupant accommodation, bounded by the roof, floor, side walls, doors, outside glazing and front bulkhead and the plane of the rear compartment bulkhead or the plane of the rear-seat back support. (GTR 14, UN R135)
3.31.	“Physical Inspection system” A system requiring manual confirmation by a person that the Passenger compartment has been inspected on presence of children following deactivation of the ignition switch or Vehicle master control switch.
3.32.		“Rearmost seat” the seat located furthest from the front of the vehicle in the passenger compartment 
3.33. 		“Seat” a structure provided to seat the driver and/ or passengers. (ADR Definitions & Categories)
3.34.	“System self-check” refers to a self-check of the vehicle hardware and software before the journey to ensure that it is functioning properly.
3.35.		“Test Site” refers to the physical location and environment where the performance testing of the system is conducted by the manufacturer for a vehicle level test. 
3.36.		“Tell-tale” means an optical signal that, indicates the actuation or deactivation of a device, a correct or defective functioning or condition, or a failure to function. (UN R121)
3.37. 	“Trunk” or “Boot” refers to the dedicated storage compartment located at the rear of the vehicle.
	“Trunk” or “Boot” (for buses) means…. 
3.38.	“Vehicle key” refers to a device with which a vehicle can be locked or unlocked. It can be a physical device or an app on a mobile phone.
3.39.	["Vehicle master control switch" means the device by which the vehicle’s on-board electronics system is brought from being switched off, as in the case where a vehicle is parked without the driver being present, to a normal operation mode (i.e. the vehicle status is "ready to drive").“Vehicle master control switch” means the device by which the vehicle’s on-board electronics system is brought from being switched off, as in the case where a vehicle is parked without the driver being present, to a normal operation mode. (EURO NCAP)]	Comment by Author: ROK:
Copy & paste UN R174. Paragraph 2.18. as it is
3.40. 	“Visual Warning” means a warning by visual signal (lighting, blinking or visual display of symbol or message).
3.41.		“Warning” a signal generated by the system intended to alert a person.
3.42.		“Warning Delay” the time interval between the triggering of a warning and its actual activation.
	“Warning delay” refers to intentionally delaying the vehicle's warning by the driver/caregiver when they become aware of the presence of children in the vehicle.
3.43.		“Warning Duration” refers to he time duration for which a warning signal is active.
3.44.		“Vehicle key” refers to a device with which a vehicle can be locked or unlocked. It can be a physical device or an app on a mobile phone. 	Comment by Author: ROK: Redundant with 3.38.
[bookmark: _Toc117167497]4.	Abbreviations and Symbols
[bookmark: _Toc117167498]4.1.	Abbreviations
Table 4.1. provides a list of the abbreviations, a short description, and the unit of each abbreviation (when applicable) used in this UN GTR.
Table 4.1.
Abbreviations
	Abbreviation
	Definition
	Unit

	
	
	

	<ABBREVIATION>
	<DEFINITION OF ABBREVIATION>
	<UNITS> 


[bookmark: _Toc117167499]4.2.	Symbols
Table 4.2. provides a list of the symbols, a short description, and the units of the symbols as applied in this UN GTR.
Table 4.2.
Symbols
	Symbol
	Definition
	Unit

	
	
	

	<SYMBOL>
	<DEFINITION OF SYMBOLS>
	<UNITS>


[bookmark: _Toc117084615][bookmark: _Toc117167500]5.	General Requirements
5.1.	Category 1-2 vehicles designed or equipped primarily for the carriage of children and others shall be equipped with a system for physical inspection or a system for direct detection, or a combination of both which satisfies the requirements of this regulation.
5.2.		Vehicles of Category 1-1 with a rear row designated seating position that can accommodate a CRS shall be equipped with a system which satisfies the requirements of this regulation.	Comment by Author: OICA requires 3rd row statistics.
5.3.	Vehicles of Category 2 with more than one seating row and GVM not exceeding 3,500kg，and with a rear row designated seating position that can accommodate a CRS, shall be equipped with a system which satisfies the requirements of this regulation.
5.4.	The sensing device of the system should be integrated into the vehicle rather than the child restraint system (hereinafter abbreviated as CRS).
5.5.		Information on the functionality and instructions on the operation of the system shall be provided by the manufacturer.
[bookmark: _Toc99990108][bookmark: _Toc99990200][bookmark: _Toc117084619][bookmark: _Toc117167504][bookmark: _Toc105320127]6.	Specific Performance Requirements Category 1-2
	This section specifies the performance requirements for the physical inspection and direct detection systems for vehicle category 1-2.
6.1.		Physical inspection systems
6.1.1.	[The system shall place a driver at the rearmost row of seats in the [passenger] compartment to interact/engage with the system within 3 minutes after the ignition switch or vehicle master control switch is deactivated[turned off].]	Comment by Author: ROK: Emphasize the system shall be “switched off” by driver.
6.1.2.	Information on the functionality and instructions on the operation the system shall be specified in the vehicle manual by the manufacturer.
6.1.3.	The system shall be [deactivated] via a device (e.g. button, etc.) which shall be located behind the transverse vertical plain passing through the foremost point of the rearmost seat cushion.
6.1.4.	If the system is not deactivated [ within 3 minutes after the ignition switch or vehicle master control switch is deactivated], the system shall generate a warning to a person exterior to and in the direct vicinity of the vehicle.
If the device (e.g. button, etc.) is not deactivated within 3 minutes after the ignition switch/vehicle master control switch is turned off, the system shall generate a warning. If the ignition switch/vehicle master control switch is turned off and the door is closed, the system shall immediately [<1s] generate a warning to a person exterior to and in the direct vicinity of the vehicle.
Based on determination of each Contricting Party or regional economic integration organization, the time given until the warning signals are initiated may be extended up to 5 minutes.
At the option of the Contracting Party, the time given until the warning signals are initiated may be extended up to 5 minutes.

6.1.5.	External warning shall be a [visual and/or audible] signal.	Comment by Author: ROK : add a footnote : CPs may choose not to use audible warning if domestic law does not allow vehicles making external sound.
6.1.5.1.	The visual warning shall be activated for [15] seconds [or longer] and repeated at least every 1 minute for no less than [10] minutes [no more than XX minutes].
6.1.5.2.	[The visual warning shall be use direction indicators with the same frequency of themsteady or flashing visual signal ([ pauses shall not exceed 3 seconds]), or message information.] 	Comment by Author: ROK: message information would not be feasible because only the existing lighting devices of vehicles are going to be used for CPD warning.
6.1.5.3.	[Where a message information is employed, the vehicle manufacturer shall ensure that the warning is able to employ the language of that market into which the vehicle is intended to be placed*. The message information shall be of a steady or flashing signal for at least [15] seconds, with pauses not exceeding [3] seconds. This shall occur for a duration of at least [10] minutes and no more than [XX] minutes.]
[bookmark: _Hlk205814007]6.1.5.4.	The audible warning shall be an intermittent sound signal where pauses shall not exceed [3] seconds.
6.1.5.5.	[The audible warning shall be greater than 60dB(A). The test method is described in section X measurement procedure.]
6.1.5.6.	[The [visual and /audible] warning may shall be stopped when the system [device] is activatedthe driver has interacted with the physical inspectiondevice, or the ignition switch or vehicle master control switch is activatedon].	Comment by Author: ROK: we need more detailed explanation of the system, device, and how they work. 
6.1.5.7.	Warning delay.	Comment by Author: Meng: No need.
6.1.6.	Internal Warning requirements
6.1.6.1.	Visual tell-tale to consider inclusion of symbol in UN R121. ISO symbol if available to be considered.
6.1.6.2.	Internal audible voice message in language for region [China to propose wording and timing requirement].
6.2.	Direct detection systems
[bookmark: _Hlk205814090]6.2.1.		[The system is intended to detect school aged children in the passenger compartment within [1] minutes after the ignition switch or master control switch is deactivated turned off and the doors are locked. The detection area is limited to passenger seats. Upon successful detection the system shall generate a warning to a person exterior to and in the direct vicinity of the vehicle.]  	Comment by Author: ROK: 
Need to distinguish some confusing usage of words.
[List Criteria/Heart rate/movement of x mm/Temperature/breathing/other?]
6.2.2.	[The CLIV surrogate shall fulfil the requirements specified in M.R.1. Refer paragraph 5.6.]
6.2.3.	The test procedure for the requirements for direct detection systems are described in paragraph [6.4.2.]
6.2.4.	The external warning shall be a [visual and/or audible] signal which is the same with that of Physical Inspection System stated under the Paragraph 6. 1. 5.  in accordance with paragraph [6.1.5].	Comment by Author: ROK: The external warning shall be exactly the same for both physical inspection and direct detection.
6.2.5.	Warning delay to be revisited. Requirements to be similar to paragraph [6.1.5.7].
6.2.6.	Internal Warning requirements. Requirements to be similar to paragraph [6.1.6].
6.3.	Test conditions (Physical inspection or direct detection)
6.3.1.	The test site shall be in accordance with a dry, level, asphalt road surface in an open area within 50 meters of the center of the measurement, free of large reflectors such as fences, etc. Test site temperature shall be in the range of 5℃ - 40℃ with a wind speed less than 5 m/s at a height of 1.2 meters above the ground level. [ISO reference removed in China]
6.3.2.	The background noise shall be measured for a duration of 10 seconds immediately before and after a series of vehicle tests. The measurements shall be made with the same microphones and microphone locations used during the test. The A-weighted maximum sound pressure level shall be reported. The background noise (including any wind noise) shall be at least 10 dB(A) below the A-weighted sound pressure level produced by the vehicle under test.
6.4.	Test procedure
[bookmark: _Hlk205814159]6.4.1.	The sequence of actions outlined below are to be met: [drive modes and use cases to be considered as part of test process] Physical Inspection SystemPUSH BUTTON SYSTEM	Comment by Author: ROK: “ Physical Inspection System” 
a) The ignition switch or vehicle master control switch is activated.
b) [The vehicle must be driven at least 200 m for the system to then be active.]
c) The ignition switch or vehicle master control switch is activated.
d) The ignition switch or vehicle master control switch is deactivated.
e) The system [device] for physical inspection as specified in paragraph 6.1.3 is not deactivatedengaged by driver.
f) [bookmark: _Hlk195614482]The fulfilment of warning requirements is checked in accordance with the measurement procedures for external and internal audible and visual warning requirements as specified in [paragraphs 6.1.5 and 6.1.6]
g) [bookmark: _Hlk207696956][The vehicle must be driven at least 200 m for the system to then be active.]
[bookmark: _Hlk205814275]6.4.2.		The sequence of actions outlined below are to be met: [drive modes and use cases to be considered as part of test process] DIRECT DETECTION system
a) Place a CPD surrogate on an arbitrarily  selected passenger seat.	Comment by Author: ROK: The detection area is limited to passenger seats.
b) The ignition switch or vehicle master control switch is activated.
c) [The vehicle must be driven at least 200 m for the system to then be active.]
d) The ignition switch or vehicle master control switch is deactivated.
e) Door closed and locked.
f) The fulfilment of warning requirements is checked in accordance with the measurement procedures for external and internal audible and visual warning requirements as specified in [paragraphs 6.1.5 and 6.1.6]
g) [The vehicle must be driven at least 200 m for the system to then be active.]
6.4.3.		Measurement procedure of external audible warning requirements
The microphone center of the audible warning volume measurement device shall be located at 2 m ± 0.05 m from the front and or rear end of the vehicle, depending on whichever is close to the device generates the audible warning,  and 1.2 m ± 0.05 m above the ground level as shown in Figure X. 	Comment by Author: ROK: Keep in mind that some buses can be very long.
The direction of the microphone center shall be parallel to the ground and on the vertical plane passing through the vehicle center.
The measurement shall be conducted for a duration of at least 5 seconds and carried out 3 times.
The maximum value (Fmax) rounded to the nearest tenth of a decimal point as the measurement value.
The arithmetic mean of the 3 measurements shall be calculated, and the calculated value is rounded to the nearest tenth place for the final measurement.
6.4.4.		Measurement procedure of external visual warning requirements
			Use of existing lighting equipment.
6.5.			Physical inspection and direct detection system [maintenance/service/repair]

[bookmark: _Hlk207967809]7. Specific Performance Requirements Category 1-1 and Category 2 with GVM not exceeding 3500kg
This section specifies the system performance requirements for category 1-1 and category 2 with GVM not exceeding 3,500kg.
7.1.	The system shall detect CLIV events for all rear designated seating positions that can accommodate a CRS. 	Comment by Author: supporting data for 3rd row fatalities
7.2.	[The system shall be default ON.]
7.3.	Deactivation of the system
	It is allowed to temporarily deactivate the system for a single journey or long term, provided that the following requirements are met:
7.3.1.	The process of deactivation for a single journey shall be more complicated than a short push of a button to avoid deactivation of the system inadvertently, it should be a different process to that required for delay and cancellation of a signal.
	[A long-term system deactivation shall be performed via the manufacturer or manufacturer’s representative.] at the request of registered [keeper]/owner of the vehicle.	Comment by Author: ROK industry request : Allow long-term deactivation be done by the owner/user of vehicle, and the deactivation can be automatically renewed immediately after the long-term deactivation period is over. This is to prevent false-positives and to guarantee the convenience of drivers without children.
	[In the case that a facility for a long-term deactivation is provided, it shall require a sequence of operations to deactivate, that are detailed only in the manufacturer's technical manual and/or which requires the use of tools (mechanical, electrical, digital, etc.) that are not provided with the vehicle.]
	[tell-tail/text/symbol warning]
7.3.2.	[It shall not be possible to deactivate individual parts of the system.]	Comment by Author: U.K. market 
7.3.3.	After a temporary deactivation, the system function shall be automatically reinstated.
7.3.4.	[When the system function is deactivated, the inactive status of the system shall be indicated by a dedicated telltale that is clearly visible to the driver. The telltale shall be displayed for no less than 10 seconds from the moment of deactivation. The same telltale is also required for duration of no less than 5 seconds after turning the ignition off.]	Comment by Author: Japan will provide feedback.	Comment by Author: ROK Industry Request: Enforce the deactivation tell-tale after ISO standard is made.
7.3.5.	When there is no physical means to turn the vehicle master control switch off at the end of journey, the deactivation tell-tale shall be given when the vehicle has been shifted from Drive to Park and/or the driver’s belt has been unbuckled. The driver’s door opening event cannot be used to trigger the tell-tale.	Comment by Author: Enforce the regulation after harmonization with ISO. 
7.3.6.	Vehicle-displayed information messages are acceptable instead of the deactivation tell-tale, providing all of the following conditions are met:
a)	They clearly indicate the system’s status ON or OFF.
	b1) The vehicle-displayed information message shall be given in the national language, or at least one of the national languages, of the country/region in which the vehicle is offered for sale. Unrelated to type approval, Contracting Parties may specify in which languages the text shall be provided with each vehicle placed on the market at the point of sale within their territory.
b2) The vehicle displayed information message shall be available in one or more official language(s), of the country/region in which the vehicle is offered for sale. with a footnote that says region or countries can specify the required languages]
7.4.	Warning requirements
7.4.1.	When the system has detected a CLIV event a warning is required to be given immediately by the vehicle after [the locking event] occurs. However, a delay of no more than [15] [25] [30] seconds is permissible.	Comment by Author: ROK Industry Request: At least 30 seconds should be given to reduce malfunction of the system.
30 seconds after the vehicle system has returned to the original condition, including seats, monitor swivel, windows, and sunroof.  
7.4.2.	[The initial warning shall be audible or audible and visual, by a person exterior to and in the direct vicinity of the vehicle and must be distinctive and differ from that used to signal normal locking or other similar daily functions. The duration of the warning shall be at least 3 seconds not counting gaps (set maximum limit for gap duration). The audible warning shall be greater than 60 dB(A).]	Comment by Author: ROK Industry Request: Hazard warning signal can be used for visual warning. Horn or anti-theft horn can be used for audible warning. 
(It would be desirable to utilize already existing features in vehicles to reduce the cost, keeping in mind of the cost-benefit analysis prior to legislation.)
7.4.3.	If the system detects the continued presence of an unattended child after the warning has either ended or been cancelled by the driver and all doors are closed and locked, the vehicle should issue the escalation warning [no later than 10 minutes].	Comment by Author: ROK Industry Request : Use escalation warning of Euro NCAP.
7.4.4.	[The escalation warning should start no more than 90 seconds after the end of the initial warning, the duration of it shall be at least 15 seconds and shall be repeated at least every 1 minute for no less than 20 minutes.]
7.4.5.	[The escalation warning can be audible or audible and visual warning from the vehicle.]
7.4.6.	[During the whole duration of the escalation warning, an internal visual warning that can be observed from outside the vehicle must be shown to explain the reason of the warning emitted by the vehicle. For example, a message stating ‘check rear seats’ or occupant detected located in the instrument panel/facia. (TBD)]
7.5.	Warning delay (if applicable)
	The warning may be delayed once by the driver for a duration not exceeding 10 minutes, after which the warning shall (re)start. The actions to activate a delay must be a deliberate action and cannot be the same than those for cancelling a signal. For example, this may be done by pushing a specific button or activating a temporary system delay when in the vicinity of vehicle, i.e. not from distance.
7.6.	Warning cancellation
7.6.1.	[Warning may be cancelled by acknowledging the warnings, for example by unlocking the vehicle when in the vicinity of the vehicle, and/or opening a door when in vicinity of the vehicle. Also, cancellation of the warnings with the vehicle key or vehicle app is allowed, i.e. not from a distance.]
7.6.2.	[After the first or the next warning has been cancelled and a child occupant’s presence has been still detected and the vehicle is locked, the system shall trigger another warning within 90 seconds after locking.]
7.7.	Test procedure for Category 1-1 and Category 2 with GVM not exceeding 3500kg
[bookmark: _Hlk207895874]7.7.1.	Requirements of test environment	Comment by Author: ROK: For the sake of test repeatability, vehicle seat position setup should be given; for example, seat sliding, track, headrest, and the angle of seatback and headrest.
	The test may be performed either in a test laboratory or outdoor test environment. However, elements that are necessary to the function of the system should be present.
[The test site shall be in accordance with a dry, level area within 50 meters of the center of the measurement, free of large reflectors such as fences, etc. Test site temperature shall be in the range of 5℃ - 40℃ with a wind speed less than 5 m/s at a height of 1.2 meters above the ground level.] [ISO 10844:2021 how to reference/copy?]
[Indoor test condition: semi anechoic chamber or something equivalent]
The background noise shall be measured for a duration of 10 seconds immediately before and after a series of vehicle tests. The measurements shall be made with the same microphones and microphone locations used during the test. The A-weighted maximum sound pressure level shall be reported. The background noise (including any wind noise) shall be at least 10 dB(A) below the A-weighted sound pressure level produced by the vehicle under test.
· Vehicle conditions: door lock, windows
· Frequencies of different regions for in-cabin monitoring
· Seats: seating positions, head restraints position
· CRS (type of CRS, infant carrier) clearly defined boundary conditions
7.7.2.	CLIV Surrogate for the tests	Comment by Author: ROK: Minimize the number of cases and surrogates to the absolute necessity :1) Rear facing 0 yr., and 2) forward facing 6 yr.
7.7.2.1.	 CLIV Surrogate shall conform to the requirements of ISO XXXX in advance of the test.
[bookmark: _Hlk207895852]7.7.2.2.	 Movement
CLIV Surrogate should be capable of random movement, the following movement is accepted for children in a CRS:
· Head: Pitch, roll, yaw
· Upper and lower limbs: waving, kicking, playing on a mobile phone?

[bookmark: _Hlk207895836]7.7.2.3.	 The following respiration rates shall be used for sleeping children:
· New-born infant		30 bpm
· Three-year			20 bpm
· Six-year			18 bpm
7.7.3.	[The test shall be based on instruction documents provided by the vehicle manufacturer. The documents shall show the details on the operation of the system. establishes the presence of a child and the sequence, including timing, of subsequent warnings. The test shall consider all of the necessary information provided by the manufacture at least the following shall be included as a minimum]
7.7.4.	System information
7.7.4.1.	General system information
· Sensor type and principle such as Wi-Fi, radio frequency, camera, door    opening and closing logic, pressure sensing logic etc.
· Sensor location and CLIV system architecture
· Sensing Parameter: movement, respiration, weight, electric capacity etc.
· [Coverage areas (i.e. which rows with CRS)], including influence of unoccupied seat rang adjustments
· Deactivation: temporary/long term (where applicable)
· Occupant age coverage for children
7.7.4.2.	  Sensing data (where applicable)
• Triggering thresholds
• Influence from any external interference e.g. sunlight, electromagnetic waves	
7.7.5.	Test scenarios cases
7.7.5.1.	The tests shall cover the rear seats as prescribed in paragraph XX of this regulation. [The below test scenarios shall be performed [twice]. If [one] of the [two] test runs fails to meet the required performance, the test may be repeated [once]. A test scenario shall be accounted as passed if the required performance is met in [two] test runs. The number of failed tests runs within one category shall not exceed: …..]  	Comment by Author: ROK: Given that sensors cannot always guarantee 100% detection, there should be a certain test pass/fail criteria. 
Reference : UN R 152 Paragraph 6.10.1.
7.7.5.2.	[Place holder Cases for tests]	Comment by Author: China to draft, not specific to direct or in-direct sensing types.
7.7.6.	Blanket and sun-shade
7.7.6.1.	For the sleeping situations the blanket shall be placed over the child from the shoulders down to cover the feet with arms beneath. For the awake situations, the blanket shall be placed over the child from the chest down to cover the feet with the arms above the material. The blanket to be used shall be no less than 70cm × 90cm, 300 GSM in weight and made from Cotton or Polyester.
7.7.6.2.	A sun-shade shall also be used with rearwards facing CRS that attaches from the carry handle to the seat shell around the head. Alternatively, a shade may be improvised from a cotton cloth placed around the shell of the CRS and covering the opening.
7.7.7.	Measurement procedure of external audible warning requirements
	The microphone center of the audible warning volume measurement device shall be located at 2 m? 0.05 m from the front and rear end of the vehicle and 1.2 m +/- 0.05 m above the ground level as shown in Figure X. 
The direction of the microphone center shall be parallel to the ground and on the vertical plane passing through the vehicle center.
The measurement shall be carried out 3 times.
The maximum value (Fmax) rounded to the nearest tenth of a decimal point as the measurement value.
The arithmetic mean of the 3 measurements shall be calculated for the final result.
[bookmark: _Hlk187760930]7.7.8.	Systems that rely on optical sensing methods, such as cameras, require demonstrations to show that occupants can be detected in a range of lighting conditions, for example day and night-time.				
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[bookmark: _Toc117167543]Annex 
Paediatric Vehicular Heatstroke Deaths (1998-2024)
Total	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2022	2023	2024	40	33	36	39	32	43	39	47	30	36	43	33	51	34	34	44	31	25	39	44	53	53	25	23	33	29	36	Year 1998 - 2024

Total Number of PVH Deaths


PVH Deaths by Circumstance (1990-2024)
[PERCENTAGE]

55	25	15	4	Percentage	Unknowingly left in Vehicle	Gained Access to Vehicle	Knowingly Left in Vehicle	Other/Circumstances	

Number of PVH Deaths vs Age
<	1	1	2	3	4	5	6	7	8	9	10	11	12	13	14	Unk	310	236	191	145	59	32	10	3	4	2	3	4	1	4	4	2	Age

Number of Deaths
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