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1. Summary 

To aim for market introduction and sustainability of automated vehicles requires technology 
innovation towards safe products and policy innovation to enable testing on open roads and 
type approvals. Further, it needs an enabling infrastructure to provide reliable connectivity, 
business models and increased public acceptance of this new technology. The project SCAT – 
Safety Case for Autonomous Trucks contributed to this transmission by looking at new policy 
strategies and system tests to prove how to handle vehicles when introducing this new 
technology safely.  

Main objective of the project was to investigate more systematically – from a legal and 
technical perspective – how to safely operate remote controlled vehicles in mixed traffic and 
with higher velocity. A safety case for the selected traffic environment has been described 
and explorative tests have been performed at the AstaZero test site in Sweden. This allowed 
us to investigate limiting parameters and stress testing the system's boundaries under real 
conditions with higher velocity – before the actual demo will be run.  

With regards to policy, we addressed which obligations drivers and road users have 
according to today's regulations and which of those may need to be handled through 
technological development, but also through adaptation of legislation in terms of new roles, 
tasks, and liability when a vehicle is driven automatically. We looked also at if and how these 
issues are treated in national and international legislation, in Sweden, France and the USA.  

What we learned from exploring the safety case contributes to practical improvement, 
theory building and recommendations on how to safely operate the vehicles. Together the 
partners have developed an approach to advanced argumentation for safety. In our 
approach, we combined policy lab methodology and an investigation of the technical safety 
aspects that helped to identify gaps and tests for improved safety. The approach provides 
step-by-step guidance before future trials.  

The project was running from October 2020 until September 2022. The consortium 
consisted of the partners AstaZero, Einride, Ericsson, RISE (coordinator), Telia as well as 
reference partners in France and the USA.  

 

  



 

2. Swedish Summary 

För att sträva efter marknadsintroduktion och hållbarhet för automatiserade fordon krävs 
teknisk innovation mot säkra produkter och policyinnovation för att möjliggöra testning på 
allmän väg och typgodkännande. Dessutom behöver det en möjliggörande infrastruktur för 
att tillhandahålla pålitlig uppkoppling, affärsmodeller och ökad acceptans av denna nya 
teknik. Projektet SCAT – Safety Case for Autonomous Trucks bidrog till detta genom att titta 
på nya policystrategier och systemtester för att bevisa hur man hanterar fordon på ett 
säkert sätt när den nya tekniken introduceras. 

Huvudsyftet med projektet var att mer systematiskt undersöka – ur ett juridiskt och tekniskt 
perspektiv – hur man säkert kan hantera fjärrstyrda fordon i blandad trafik och med högre 
hastighet. Ett safety case för den valda trafikmiljön har beskrivits och explorativa tester har 
genomförts på AstaZero testområde i Sverige. Detta öppnade upp för att undersöka 
begränsande parametrar och stresstesta systemets gränser under verkliga förhållanden med 
högre hastighet – innan själva försöket kommer att genomföras. 

Angående policy adresserades vilka skyldigheter förare och trafikanter har enligt dagens 
regelverk och vilka av dem kan behöva hanteras genom teknisk utveckling, men också 
genom anpassning av lagstiftningen vad gäller nya roller, uppgifter och ansvar när ett fordon 
körs automatiskt. Vi fokuserade också på om och hur dessa frågor behandlas i nationell och 
internationell lagstiftning i Sverige, Frankrike och USA. 

Vad vi lärde oss av genom att utforska safety caset bidrar till praktiska förbättringar, 
teoriuppbyggnad och rekommendationer om hur man säkert använder fordonen. 
Tillsammans har parterna utvecklat ett förbättrat synsätt på avancerad argumentation för 
säkerhet. I vår ansats kombinerade vi policylabbmetodik och en undersökning av de tekniska 
säkerhetsaspekterna som hjälpte till att identifiera glapp och tester för förbättrad säkerhet. 
Ansatsen ger steg-för-steg vägledning inför framtida försök. 

Projektet pågick från oktober 2020 till september 2022. Konsortiet bestod av partnerna 
AstaZero, Einride, Ericsson, RISE (koordinator), Telia samt referenspartners i Frankrike och 
USA. 

 

 

  



 

3. Background 

Partners of the SCAT project – Safety Case for Autonomous Trucks built upon the knowledge 
gained in earlier research projects and pilot demonstrations, such as the PLATT project – Policy 
Lab for Autonomous Transport Services and the CAT project – Connected Automated Truck. 
Knowledge and key challenges were transferred to the SCAT project for further investigation. 
These key challenges need to be solved to advance the development of automated vehicles 
further, both from a Swedish and international perspective.  

In the freight sector, we are aiming toward zero-emissions, connected, and automated 
vehicles that fulfil the need for a safe, sustainable, and more efficient way of transport. Yet, 
allowing for remote access and control of automated vehicles with higher velocity in mixed 
traffic is putting new technical challenges on the transport system. To aim for market 
introduction and sustainability of such vehicles requires innovation hence from a broader 
perspective. It affords technology innovation towards safe products and policy innovation to 
enable testing on open roads and type approvals for market introduction. Further, it needs an 
enabling infrastructure to provide reliable connectivity, business models and increased public 
acceptance of this new technology. The SCAT project contributes to this transmission by 
looking at new policy strategies and system tests to prove how to handle vehicles when 
introducing this new technology safely. Insights from the project contribute to Drive Sweden´s 
vision of Sweden taking a leading role in shaping a more sustainable transportation system, in 
particular giving guidance and sharing experience with traffic safety and transport policy.   

 

4. Project set up 

4.1 Purpose 

The potential benefits of automated vehicles for society include better accessibility, increased 
traffic safety and efficiency of logistics value chains. Getting permission from the Swedish 
Transport Agency (STA, Swedish: Transportstyrelsen) to conduct experimental activities 
requires showing that the planned trial/demonstration can be conducted road safely. Assuring 
safety under all testing circumstances is critical for legally allowing trials with self-driving 
systems. Moreover, for future commercialization of automated vehicles, it must be proven 
how to safely handle remote access and control when needed. Yet, there are technical and 
legal/policy challenges to really prove how to handle safety when allowing for remote access: 
Which safety goals should be set? How stable must the connectivity and the network 
performance be? Which kind of policy challenges need to be solved for open road testing? 

Lessons learned from, e.g. PLATT project showed that risk analyses for self-driving and remote 
operation require a wider approach compared to traditional analyses. From a technical 
perspective, many aspects determine how to verify the safety level. From a policy perspective, 
new strategies need to be established, e.g. how to deal with aspects such as liability, criminal 
law, or driver obligations in different EU countries.  

Experiences and processes with systematically testing and exploring safety cases in this field 
are still low and immature. Thus, this project's main focus is to investigate systematically - 
legally as well as technically - how to safely operate remote assisted vehicles in mixed traffic 
and with higher velocity. The safety case (= structured argumentation with proof) for the 
Lindholmen traffic environment in Gothenburg will be thoroughly explored and then tested 

https://www.ri.se/sites/default/files/2020-02/PLATT-English.pdf
https://www.drivesweden.net/projekt/cat


 

at AstaZero test site. This allows us to explore limiting parameters and stress testing the 
system's boundaries under real conditions with higher velocity – before the actual trial/demo 
will be run. This approach is applied to prepare for a demonstration with automated trucks in 
Gothenburg. Aiming for remote access and control, the project relies on reliable connectivity 
to the 5G network. 

 

4.2 Objectives 

The objectives of the project were twofold: 

• Contribute to the safety of automated vehicles by systematically investigating – from 
a legal and technical perspective - how to safely operate remote controlled vehicles in 
mixed traffic and with higher velocity 

• Perform tests in fenced areas in order to prepare for a demonstration on public roads  

The project's main focus is the exploration of the safety case. A safety case for the traffic 
environment will be explored and tested beforehand at the AstaZero test site. This allows us 
to explore limiting parameters and stress testing the system's boundaries under real 
conditions with higher velocity – before the actual trial/demo will be run. Results and 
knowledge gained are discussed with French partners and partners in the USA. As part of the 
project, a final demonstration was planned based on the knowledge gained. Yet, a permit for 
testing on a public road was not granted during the project duration. 

 

4.3 Project period 

The project started in October 2020 and was extended for six months until September 2022 
to wait for an approval of the demonstration by the Swedish Transport Agency.  

 

4.4 Partners 

The consortium consisted of the partners AstaZero, Einride, Ericsson, RISE (coordinator), 
Telia as well as reference partners in France and the USA.  

 

5. Method and activities 

The project approach combined policy lab methodology and an investigation of the technical 
safety aspects to identify gaps related to automated vehicles' traffic safety. Main focus of 
the project was on how to explore the safety case by including technical safety aspects and 
policy challenges. Experiences with systematically exploring safety cases, i.e. to demonstrate 
an adequate argument for safety, are still low and immature, as safety requirements and 
standards are not yet fully defined in this field. Many aspects can determine how to verify 
the safety level.  

Regarding policy, we focused our discussion on certain policy aspects and if/how they are 
addressed by national and international legislation. Some obligations for drivers will still 
exist even if the legal framework has been adapted to automated vehicles, such as warning 
others, reporting collisions, handling incidents, etc. And which solutions or strategies need 



 

to be established, for example, or to interact with other road users, the remote operator, or 
ensure that cargo is secured.    

Regarding technical safety, essential aspects for a product-specific safety case for the 
selected demonstration environment were identified. Risks were assessed and missing 
evidence was mapped, to specify needs for additional confidence and explorative testing. 
Tests were carried out at the AstaZero test site in Sweden to prepare for the demonstration 
on public roads. 

 

The work packages and actions performed as well as changes are described in the following: 

WP1: System integration (Ericsson, Telia, Einride, AstaZero) 

Fulfilled actions: 

• Description of the system, including vehicle, infrastructure, and data flows 

• Analysis of the safety critical system parts 

• Complementing test equipment for vehicle and infrastructure at the test area 

• Preparation of the test area, including 5G coverage 

Vehicle and supporting infrastructure were integrated to prepare for the testing in a fenced 
area. Yet, a permit for testing on public road was not granted during the project. Thus, 
vehicle and network testing were performed at AstaZero in a confined area setup only. A site 
survey was performed regarding connectivity, i.e. a driving test with test equipment to verify 
network coverage and performance. The cooperation with Orange in France was cancelled 
due to the changed business interests of the partners. 

 

WP2: Identification safety case Lindholmen (RISE, AstaZero, Einride, Ericsson, Telia) 

Fulfilled actions: 

• Identification of the demo route on the open road 

• Impact analysis based on earlier prototype testing to tailor the safety activities and 
safety-related documentation to the new operational context of the demo area 

• Sanity check of the completeness and correctness performed of the Hazard Analysis 
and Risk Assessment (HARA) of the base system 

• For generalization to other use cases, a generic set of safety goals was developed 

• Mapping risks for the specific implementation in an explicit context (demo area) and 
the mitigated risks to measures supported by evidence 

• Identification of gaps in the evidence proving confidence regarding the mitigations of 
the risks and the need for additional confidence is assessed 

• Collection of findings and allocation as input to a test plan 

• Identification of the relevant policies for open road testing and unsolved policy 
challenges  

The outcome of WP2 was a product-specific safety case identified for the traffic 
environment at Lindholmen. Policy aspects and challenges related to the safety goals were 
identified. No changes occurred.   

 



 

WP3: Exploration safety case (AstaZero, RISE, Einride, Telia) 

Fulfilled actions: 

• Identification of suitable test scenarios in the fenced area based on safety goals 

• Mapping of additional testing needs for the collection of further evidence 

• Test plan with test scenarios and test cases for vehicle testing was developed and 
executed at AstaZero 

• Test plan with test scenarios and test cases for connectivity testing was developed 
and executed at AstaZero 

• Test data analysis 

• Discussion of technical and other solutions to the identified policy challenges 

Supporting the preparation of the permit process, suitable test scenarios and test cases 
were identified and performed regarding vehicle and connectivity testing at AstaZero. Data 
collected during the testing in the fenced area provided evidence for the permit process and 
safety documentation. Due to weather conditions and time constraints, not all test scenarios 
and test cases were able to perform. Solutions for the policy challenges were discussed in 
the Swedish context as well as compared to legal and or technical solutions in France and 
the USA. No further changes occurred.   

 

WP4: Demo Lindholmen (Einride, Ericsson) 

The permit process for the final demonstration was initiated by Einride and the application 
was handed in to the Swedish Transport Agency in April 2021. The application process was 
not part of the project activities. As part of the project, a final demonstration was planned 
based on the knowledge gained in WP1, 2 and 3. A permit for testing on a public road was 
not yet granted, i.e. during the project duration. 

 

WP5: Conceptualisation (RISE, AstaZero, Einride, Ericsson, Telia) 

Fulfilled actions: 

• Discussion of data analysis and lessons learned on test scenarios/cases, test methods 
and test parameters with regards to vehicle and connectivity tests 

• Conceptualisation of the approach applied in the project to provide step-by-step 
guidance 

• Two policy workshops and smaller meetings to discuss solutions to the identified 
policy challenges in the Swedish, French, and American contexts together with 
external partners 

• Two policy workshops were arranged with external partners to identify and discuss 
necessary interactions between authorities (police, customs, coastguards, etc.) and 
automated vehicles  

Together the partners have developed an enhanced approach to advanced argumentation 
for safety. In our approach, we combined policy lab methodology and an investigation of the 
technical safety aspects to identify and test automated vehicles' traffic safety gaps. No 
changes occurred.   



 

This report describes the approach as step-by-step guidance (chapter 0). Conclusions and 
further needs are summarized in chapter 7. Yet, being able to prove that connected 
automated vehicles are safe enough to be driven on public roads is a difficult challenge. 
There are still many aspects that have not been in the scope of the project, such as security, 
human-machine interaction of the operator and the vehicle, virtual testing or further policy 
aspects that are under discussion, and possible solutions can just be assumed.   

 

WP6: Project coordination (RISE) 

Fulfilled actions: 

• Weekly meetings of the core project team 

• Facilitation of workshops internally and with reference group partners 

• Project communication and presentation to external events such as Drive Sweden 

The planned final demonstration of the self-driving platform was not carried out as the 
permit for the demonstration on public roads was not granted during the project duration.  

 

5.1 Analysis of the policy framework and barriers 

One way of working with policy barriers is the policy lab methodology, i.e. to frame, discuss 
and solve policy barriers in collaboration with stakeholders from the public and private 
sectors. Policy lab, as an idea, has its origins in the question, "Can you work with policy and 
regulatory development in a better way than today?". In the case of automated transport, 
technology development is faster than regulatory development. As part of the project, we 
are looking at regulations for test trials and market introduction for automated vehicles in 
Sweden, France, and the USA. Many countries have similar traffic rules as they are based on 
international conventions that Sweden and other countries have ratified, mainly the Vienna 
Convention on Road Traffic from 1968. General rules for road traffic in Sweden can be found 
in the Swedish trafikförordning (SFS 1998:1276). In this, basic rules for drivers and other 
road users are defined. Yet, the legislation is unsuitable for a vehicle operated by an 
automated driving system instead of a driver. Thus, the Swedish Government Offices are 
currently working on rewriting the legislation to adapt it to this new situation. Many other 
countries are also adapting legislation in the EU as well as on a global level to adapt the 
international regulations. It is as well difficult that the market for automated vehicles is 
international, whereas the regulatory framework differs in the EU and internationally. 

 

5.2 Investigation of technical safety 

A prerequisite for open road prototype testing is showing that all risks with the experiment 
have been addressed. The automated functions in the test must be described and shown to 
be safe for those in the vehicle and the surroundings.   

In our case, the system has already been tested at several sites. So, the focus is on what is 
novel in the context of the demonstration area at Lindholmen, i.e. the modifications are 
limited to the operational context, without modifications to the system. This has limited the 
tailoring of the safety activities to the new operational context. Therefore, an evaluation of 
the implications on the validity of previously made assumptions must be made, including 



 

evaluating whether the existing safety-related documentation regarding the reused system 
is sufficient.   

As mentioned, a product-specific safety case has been performed, i.e. structured 
argumentation with proof. The safety case shall be advanced in accordance with the safety 
plan to provide the argument for achieving functional safety. To support the safety 
argument the safety case should progressively compile the work products generated during 
the safety lifecycle, together with a rationale addressing applicability and effectiveness. 

Hazard analysis and risk assessment (HARA) are done according to the functional safety 
standard applicable for road vehicles ISO26262 (ISO 2018). A HARA is already available for 
the base system, and a sanity check of the completeness and correctness was performed. 
From the original work, a generic set of safety goals was more useful in the generalization to 
other use cases and sidestepped any company confidentiality issues. An analysis of the gap 
w.r.t the system's expansion to include a fleet management system control tower is needed 
(cf step 3.1). 

When a risk analysis has identified the risks for the specific implementation in an explicit 
context, there is a need to map the mitigated risks to measures supported by evidence. If 
gaps in the evidence proving confidence in the mitigations of the risks are identified, or the 
need for additional confidence is deemed necessary, the findings are to be collected and 
allocated as input to a test plan, which is the next step in the planned work. To provide 
mapped evidence that the functional and technical safety concepts are appropriate for 
achieving functional safety of the item is outside this project's scope.   

 

5.3 Testing at AstaZero 

Being able to prove that connected automated vehicles are safe enough to be driven on 
public roads is a difficult challenge. There is no “one-size-fits-all” solution and the research 
on this topic is ongoing. Within the project, a safety assessment has been performed, 
arguing the level of safety by mapping out the safety critical parts of the self-driving 
platform. This assessment discloses what parts remain to be tested to show that it is safe 
enough from the perspective of the Swedish Transport Agency. The aim is to show that it is 
safe enough for the vehicle to run on its own in the environment, namely a specific route on 
Lindholmen/Gothenburg. Testing of the platform should strengthen the safety argument, 
showing that it is indeed safe from the set goals. 

As a part of this process a test plan is formed, aimed at providing additional evidence for the 
safety of the self-driving platform. This is to be considered as subset of the total evidence for 
the safety case. The safety assessment referred to above is a prerequisite for the test plan 
and should be used to understand the entire safety case. Two test runs were performed at 
AstaZero, one test week for preparation and testing of vehicle functional safety and one test 
week for preparation and testing of connectivity. 

• Vehicle testing  

In the mode “Monitored Autonomous Drive”, the vehicle drives on its own. The vehicle 
should on its own, regardless of input from any remote control safely resolve any 
dangerous or critical scenarios it may experience on its approved driving segment. The 
goal is to verify that the vehicle, when exposed to situations where no interruption from 



 

a remote operator or other responsible person is expected, avoids collision at all costs 
(Figure 1). There are already test methodologies in place to verify the function. The 
added value of this test was to perform third-party verification, where knowledge of the 
platform itself is limited. A test methodology was developed to design the test cases 
performed as realistic as they can be, without putting people at unnecessary risk. 

 

 
Figure 1: Vehicle testing at AstaZero (Source: Einride AB/AstaZero) 

 

• Test of connectivity 

Despite the self-driving platform not relying on connectivity via 4G or 5G in autonomous 
mode, the safety case considers the platform`s Operational Design Domain (ODD) to 
have uninterrupted connectivity. An operator should always be able to access the video 
stream, otherwise, the vehicle is not allowed to drive. This relates to the goal of being 
able to detect ODD deviations. Therefore, reliable connectivity is also considered to be 
part of the safety case.  

Since connectivity is crucial for remote control and remote supervision in the longer 
term, test cases were executed to verify vehicle behavior for changing network 
conditions and if activation of network features such as Quality of service could assist in 
high network load conditions. The test cases and results are described in step 3.6 
(chapter 0). 

 

  



 

6. Results: Guidance for Trials/Operations 

In our project approach, we investigated from a legal and technical perspectives how to 
safely operate remote assisted vehicles in mixed urban traffic. This approach can help to 
identify and solve some of the technical safety and policy gaps. To provide guidance for 
future trials and for the implementation of real operations, our methodological approach 
can be applied by performing the following steps 

• Step 1: Purpose of the trial/operation 

• Step 2: Policy framework and policy challenges 

• Step 3: Developing a (tailored) safety case 

o Step 3.1: System description 

o Step 3.2: Hazard and risk analysis (inventory) 

o Step 3.3: Setting and prioritizing safety goals (requirements) 

o Step 3.4: Deriving test scenarios and test methods (matching) 

o Step 3.5: Testing vehicle functions at the test site 

o Step 3.6: Testing connectivity and Quality of Service (QoS) 

• Step 4: Operational deployment (site survey and test site capacity) 

• Step 5: Implementation of trial/operation 

 

 

The steps are further described in detail: 

Step 1: Purpose of the trial/operation 

The purpose of the trial is to safely operate the vehicle with higher velocity to showcase the 
applicability of the technology employed in an autonomous electric transport vehicle 
connected to a remote operator station in a complex traffic environment. Together the 
partners have defined a demo route at Lindholmen in Gothenburg and defined use cases to 
test at AstaZero. The use cases are designed to perform hygiene testing of the specific 
operational design domain along the demo route. After successfully passing the tests at 
AstaZero, the system is to be deployed at the demo route at Lindholmen.  

In order to execute the demo route, the vehicle must be given a self-driving permit from the 
Swedish Transport Agency, where the vehicle is declared exempt from type approval and 
where the specific demo route is described. 

 

Step 2: Policy framework and policy challenges 

To prepare for a test trial or a more permanent operation, the regulatory requirements 
within the ODD must be followed. As part of the project, we were looking at regulations for 
test trials and market introduction for automated vehicles in Sweden, France, and USA.  

In Sweden, the general rules for road traffic can be found in the Swedish trafikförordningen 
(1998:1276). This legislation contains basic rules that drivers and other road users must 



 

follow in traffic. The rules are based on international conventions that Sweden has ratified, 
mainly the Vienna Convention on Road Traffic from 1968. Therefore, there are similar traffic 
rules in other countries. The legislation is currently not suitable for the situation that a 
vehicle is driven by an automated driving system instead of a driver, but the Swedish 
Government Offices is currently working on rewriting the legislation to adapt it to this new 
situation (DS 2021:28). Several other countries do the same. Work is also being done at a 
global level and at EU level to adapt the international regulations regarding automated 
driving.   

There is a need to adapt the legislation regarding new roles, tasks, and responsibilities when 
a vehicle is driven autonomously. The proposal from the Swedish Government Offices 
contains a new driver role – förare i beredskap (driver on standby) – with fewer but other 
tasks (DS 2021:28). However, tasks that cannot (yet) be carried out by an automated driving 
system must be carried out by a human. But some of these tasks will be quite difficult to 
carry out by a human who is remotely located. Therefore, it will probably be necessary (or at 
least very useful) to develop technical or other methods that can support a remotely located 
person in carrying out such tasks.  

The proposed legislation states that a vehicle during automated driving must comply with 
relevant traffic rules. The rules to which this relates are listed in the Swedish proposal as 
well. But according to the proposal, that should not include, for example, rules on following 
an authorized officer’s (primarily a police officer) instructions and leaving a clear path for 
emergency traffic. The inquiry thought that this should apply also to automated driving and 
in the long run must be solved through technical development, but in the short term no 
proposals were submitted in that part. But it is proposed, however, that certain obligations 
that a driver or road user must follow as of today, according to current traffic rules, should 
remain. Further, an adjustment of the road user definition is proposed to consider that the 
road user may be remotely located. 

According to the proposal, a number of other rules must continue to apply for a driver on 
standby, e.g. rules on taking on certain obligations in the event of a traffic accident, rules on 
loading and securing of cargo, rules on taking appropriate measures so that children under 
the age of fifteen use a seat belt and rules on reporting a wildlife accident to the police.   

In the SCAT project, we have discussed these policy aspects, regarding what is stated in the 
previous section, i.e. that become obligatory for automated vehicles to fulfill in operations. 
As part of the project, we identified the following obligations for drivers and road users 
today that might need to be resolved through technical development for future trials and 
more permanent operations: 

• Warning lights: How can an automated vehicle recognize when it is necessary to 
activate warning lights? The Vienna Convention contains basic rules on usage of 
warning lights. The Automated Lane Keeping Systems (ALKS) regulation (UN 
Regulation No. 157) also contains certain provisions on warning lights regarding 
automated vehicles. 

• Collision detection: How can an automated vehicle be able to determine a 
"detectable collision" (and distinguish such collision from other accidents) or 
determine even minor accidents? 



 

• Incident handling: In case of a possible incident, status of system and driver needs to 
be recorded and stored for later investigation. The ALKS regulation stipulates that 
automated vehicle should be equipped with a Data Storage System for Automated 
Systems (DSSAD) that shall record specified occurrences and data elements. The 
DSSAD as such is not yet defined, but a specific UNECE regulation on the DSSAD can 
be expected soon. 

• Overriding Automated Driving (AD) functionality: Should the remote operator be able 
to override the AD functionality with emergency triggering at any moment? The ALKS 
regulation contains certain provisions on how and when to activate or inactivate AD. 

• Special traffic education for automated/remote driving: This is, from a legislative 
perspective, primarily a matter for EU law, since our national driving license 
legislation is based on EU law. 

• Interaction with authorized personnel: How can an automated vehicle/remote 
operator identify an authorized officer, e.g. when re-routing of traffic, in order to 
either request a transition demand to the driver on standby or be able to follow such 
instructions? Could the possibility to give instructions to the vehicle itself be such a 
serious a cyber security threat that that gives reason to only instruct the driver to 
act? Cybersecurity aspects are set by UNECE/UN Regulation No. 155. 

• Interaction with authorized personnel: How can an authorized officer be able to 
contact the driver on standby or remote operator from the outside of the automated 
vehicle and the driver on standby be confident that the person pertaining to be an 
authorized officer really is one? 

• Interaction with authorized personnel: How can an automated vehicle be able to 
identify vehicles with a right of way, such as an emergency vehicle, to either request 
a transition demand to the driver on standby or be able to leave a clear path for such 
vehicles?  

o Technical solutions with emergency vehicles have been tested in for example 
NordicWay2. The European Commission has classified emergency vehicle 
approaching as a highly beneficial C-ITS Service that should be deployed 
quickly so that end-users and society at large can benefit from it as soon as 
possible. The ALKS regulation mentions an approaching emergency vehicle as 
an unplanned event which requires a transition demand to the driver. 

o There are also, at least in the US, commercial services on the market intended 
also for traditional vehicles and drivers to support the vehicle/driver to detect 
approaching emergency vehicles. 

o Automated vehicle might need to give way to other vehicles/road users such 
as school children with leader. 

• Warning triangle: How to comply with the requirement at certain circumstances to 
place a warning triangle when the driver on standby is remotely located? The Vienna 
Convention contains basic rules on usage of warning triangle. 

• Securing cargo: How to comply with the rules on loading and securing of cargo? In 
the Swedish proposal regarding a driver on standby, the driver on standby is 



 

responsible for loading, e.g. weight and its distribution, and securing cargo also 
during automated mode. 

Two policy workshops were arranged with external partners to identify and discuss 
necessary interactions between authorities (police, customs, coastguards, etc) and 
automated vehicles. The outcome of these workshops is summarized in Appendix 2.  

Further, the project looked at how other countries, particularly in France and the USA have 
adapted its policies and how the permission process for test trials looks like: 

The Swedish Transport Agency requires to show that the planned trial can be conducted in a 
road-safe manner. Risks and control strategies need to be analysed and a safety plan, a 
system and trial definition, and a risk analysis must be submitted (TSFS 2021:4). Besides 
these requirements for getting a trial permission, the Swedish regulatory requirements 
within the ODD need to be considered too. Since September 2022, the authority asks for a 
third-party verification that the trial can be performed in a traffic-safe manner (TSFS 
2022:82).  

The French authorization process involves an application to the Ministry of Ecological 
Transition – Direction Générale de l'Energie et du Climat (DGEC), a questionnaire with about 
90 questions summarizing the main issues of the experiment. France has recently adapted 
the regulation to allow for more permanent operations of automated vehicles on public 
streets. The framework covers automation levels up to fully automated systems, provided 
that they are under the supervision of a person in charge of remote intervention and are 
deployed on predefined paths or zones. It sets definitions and general safety provisions for 
these systems, as well as requirements for the on-board driver or the person in charge of 
remote intervention. Remote intervention is allowed for highly or fully automated vehicles, 
not for partially automated vehicles, and only upon system validation, safety demonstration 
and after an opinion of an approved notified body.  

The U.S. Department of Transportation issues a federal policy for safe testing and 
deployment of automated vehicles as a proactive measure, instead of post-sale enforcement 
of safety standards, and updates these annually since 2016 (U.S. Department of 
Transportation 2022). For test trials entities are encouraged to provide a voluntary safety 
self-assessment, yet assessments are not subject to Federal approval (U.S. Department of 
Transportation 2017). 

To allow for more permanent operations of automated vehicles on public roads, liability 
issues are important too. The legislators in the countries have taken a similar approach to 
liability and designed a liability scheme that is based on a limited driver liability and that the 
manufacturers are responsible for the safety of their products. For instance, according to the 
French legislation, the driver (or the remote operator) is discharged from criminal liability 
when the automated driving system operates according to its conditions of use, but he or 
she remains responsible for other tasks, e.g. respond to a transition demand, follow 
summonses and instructions from law enforcement forces, give way to priority vehicles etc. 

In the same way, the Swedish legislative proposal suggests that the driver is not responsible 
for how the automated driving system performs the dynamic driving task, but the current 
driver responsibility remains for non-driving tasks that the system cannot perform. 
Manufacturers are responsible for ensuring that their vehicles and systems are safe to use, 
thus the manufacturer is being liable in certain cases. In the French legislation, however, it is 



 

the manufacturer who may be liable for traffic fines. In the Swedish legislative proposal, it is 
instead primarily the owner who is responsible for traffic offenses.  

When it comes to technical requirements, we have basically different approaches in Europe 
compared to the US. In the US, it is basically the manufacturer who decides if the vehicle is 
safe, i.e. the manufacturer must comply with safety standards and certifies that the vehicle 
is free of safety risks. In UNECE/EU, it is the type-approval authority that decides whether it 
is safe, and the rules on technical requirements are harmonized. A type-approval proves that 
the assessed vehicle (or component, system, or device) meets the technical requirements. 
The remaining risk level for the assessed vehicle is considered acceptable for its entry into 
service. Still, the responsibility for the overall vehicle safety for the manufacturer remains 
throughout the vehicle's service life. The outcome of the policy lab discussions is 
summarized in Appendix 1. 

 

Step 3: Developing a tailored safety case 

Step 3.1: System description 

A detailed description of the system under consideration was made. Further, a description of 
the remote operation and the partially automated functions to be tested and evaluated in 
the experiment was created. Safety-relevant data and data flows were specified in the 
system description.  

It should be noted that a control tower is not part of the nominal safety concept. Any 
eventual safety implications when a control tower is involved would need to be evaluated 
further.  

 

Step 3.2: Hazard and risk analysis (inventory) 

For the project, we developed more explorative test scenarios for the test track to prepare 
for a safe road demonstration, i.e. such as where evidence was missing or experience low. In 
this step, functional safety is investigated by analyzing potential hazards of system failure in 
the context of the demonstration area. The system used in the operational test is described, 
including the automated vehicle functions, the remote operator functionality, and the 5G 
network infrastructure in the trial environment. To generalize and systematize the 
application procedure, the safety concept was assessed in such detail necessary to establish 
a baseline. This risk analysis baseline enabled the development of a test plan and 
generalized results to apply to other activities in this area (Figure 2). 

The hazard analysis and risk assessment (HARA) allowed for the allocation of safety goals to 
generalized vehicle functions. It was done according to the functional safety standard ISO 
26262 (ISO 2018), applicable for road vehicles. The outcome was a list of context-specific 
risks for the individual implementation. Existing evidence, providing confidence that the risks 
identified are acceptably low, was collected to identify possible gaps in evidence. If 
additional confidence is deemed necessary, the findings will be collected and allocated as 
input to a test plan (Figure 2). 

 



 

 
Figure 2: Are there gaps in the evidence proving confidence in mitigating of the risks? 

Existing and additional evidence from testing is then later aggregated to form a part of the 
structured argument, constituting the safety case requested for the trial application.  

 

Step 3.3: Setting and prioritizing safety goals (requirements) 

For the vehicle to execute the trial operation in a traffic-safe manner, we assumed that the 
test plan at least needs to consider: the regulatory requirements within the ODD, the safety 
goals for Monitored Autonomous Drive mode (MAD) and Remote Drive mode (RD), control 
transitions of the driving task, rudimentary fault injection to reach safe states, i.e., 
Controlled Stop, Emergency Stop.  

To reduce the risk of hazardous events to a tolerable level in the presence of faults, safety 
goals were assigned as top-level requirements to the system. Yet, it is impossible to validate 
an automated vehicle against all possible scenarios it would face in the real world (Skoglund 
et al. 2021, Burden et al. 2021). This means that not all top-level requirements can be 
validated. Instead, the representativeness of the tests and the reliable performance 
indicators are balanced. As a result, we have a subset of requirements to test. Figure 3 is 
summarizing the described approach: in a first step prioritizing the safety goals assigned as 
requirements to the system, matching it with scenarios in the ODD, further sorting by 
severity and feasibility of tests to execute tests in the test environment before releasing the 
vehicle in the ODD.  

 

 
Figure 3: The safety goals are assigned as requirements to the system, with the purpose of reducing the risk of hazardous 

events to a tolerable level in the presence of faults. 



 

 

Step 3.4: Deriving test scenarios and test methods (matching) 

The test cases were designed to perform hygiene testing of the specific operational design 
domain along the demo route. More explorative test cases were prioritized for execution 
and for developing suitable test methods/ environments.  

In the next step, test cases were identified relating to the connectivity of the automated 
vehicle to the remote operator via the 5G network. The test plan encompassed test cases on 
required video stream resolution, video stream framerate, radio coverage, and tests 
regarding overloaded cells without and with QoS for critical service. The tests have been 
conducted, whereas the test data analysis is ongoing. After successfully passing the tests at 
AstaZero, the system is to be deployed at the trial site, where a final site acceptance test is 
carried out to ensure that all operating conditions are met along the actual demo route. We 
can conclude that risk assessment and testing performed during the project fulfil the advice 
from the Swedish Transport Agency (TSFS 2022:82) to have the traffic safety analysis in all 
exemption applications appended with an organizational independent risk assessment.   

 

Step 3.5: Testing vehicle functions at the test site 

Testing is conducted by executing scenarios at AstaZero proving ground where the testing 
environment can emulate elements of the real driving environment present at the 
demonstration route. From the driving route and based on the safety case with prior testing 
in mind, a list of test scenarios has been extracted. The test scenarios with regards to 
functional safety of the vehicle aimed at collision avoidance with other road users, driving 
behavior in curves, etc.  

For the specific purpose of the testing, a test methodology was developed. For each test 
scenario, several subjects and target velocities have been outlined, marking the variations of 
a test scenario. Given is also the number of iterations, which assumes that for each velocity 
variation, the given number of iterations is the number of times the test scenario should be 
performed with that velocity. An illustration of this can be seen in Figure 4, where different 
variations of a test scenario have several iterations for the specific velocities. In Figure 4, an 
intended crosswalk scenario has several unique velocity variations, where the subject and 
target velocities make up the combination. 

 



 

 
Figure 4: Definition of a Test Scenario where a Variation is the combination of subject and target velocity. Here each 

variation is defined through a subject velocity V_s and a target velocity V_t and has a number N iterations 

 

Before performing tests at AstaZero an executive test plan has been developed, such that it 
can be used in evaluation before and after tests have been conducted. A test plan should 
therefore be developed before the test is made and approved by the project. The test plan 
itself should contain: 

• A description for each scenario performed, referenced to the test case document 

• List of all scenario variations for the scenarios being tested 

• Clearly state the number of iterations performed 

• A preliminary assignment of test iterations to each test day 

To show that a test has been conducted properly, an executive test plan must be 
constructed as well as a test protocol over the test executed, referring further to the test 
methodology, including test levels, suspension criteria, resumption requirements, test 
completeness, as well as testing tools and environment.  

 

Step 3.6: Testing connectivity and Quality of Service (QoS) 

Despite the platform not relying on connectivity via 4G or 5G, the safety case considers the 
platform ODD to have uninterrupted connectivity. An operator should always be able to 
access the video stream of the vehicle when driving. This relates to the long-term goal of 
being able to detect ODD deviations. Therefore, reliable connectivity was also considered to 
be part of testing at AstaZero. The test plan encompassed test cases on required video 
stream resolution, video stream framerate, radio coverage as well as tests about overloaded 
cells without and with QoS for critical service.  

A 5G Non-Stand Alone (NSA) system was used for testing, i.e. the system comprises both LTE 
and the ‘New Radio’ (NR) specified for 5G. The testing aimed to verify vehicle behavior for 
changing network conditions and if activation of network features such as Quality of service 
could assist in high network load conditions. The below test cases were executed at AstaZero 
test site. 



 

a) Decreased video stream’s resolution stepwise until operator cannot safely operate 
the vehicle  

o Action: Stepwise reducing bit rate from 20 Mbps –> 6 Mbps –> 4 Mpbs –> 3 
Mbps –> 2 Mbps –> 1 Mbps. 

o Result: at 1 Mbps it was not safe to operate according to operator as the for 
example the image is showing many pixels, is lagging, gets blurry, or it gets 
hard to see smaller objects/only big objects in the front can be seen. 
Necessary to hit the lower limit of the video encoder.  
 

b) Decreased video stream’s framerate stepwise until operator cannot safely operate 
the vehicle 

o Action: Stepwise reducing frame rate from 30 FPS -> 15 FPS -> 10 FPS -> 5 FPS. 

o Result: Already at 15 FPS we noticed automatic safety stops several times 
even though the video image for operator was really good. At 10 FPS we 
noticed lagging in video stream as well as automatic safety stop, whereas at 5 
FPS it was not possible to drive as the safety system blocks. 

c) Reduced radio coverage, i.e. driving vehicle out of coverage 
This should not happen in normal situations since a site survey (as in step 4) should 
have been carried out to ensure coverage on vehicle route or operation area 
However, coverage outage could be the result of a fault, so the vehicle behavior is 
interesting to test. 

o Action: Vehicle was remotely driven out from coverage. 

o Result: several runs for this testcase was executed, each with slightly different 
results: 

o Run 1: Vehicle always in coverage but some degradation of frame rate and bit 
rate was observed. The vehicle is still operable, but the image gets bad and 
with ghost views. Latency is increasing but no dropped frames or safety stop. 

o Run 2: Vehicle lost NR radio, resulted in high latency, and very bad image in 
all streams. It was not safe to operate according to the operator. 

o Run 3: Vehicle lost NR radio, resulted in high latency, and very bad image in 
all streams. The vehicle activated automatic safety stop.  
 

d) Overloaded cell, i.e. cell has many active user consuming radio resources 

o Action: Added active users in the radio cell. 

o Result: As users were added, available bandwidth for the vehicle decreased so 
a stepwise degradation occurs for the remote control. Initially, the video 
becomes blurry, it was hard to see road markings. Even more added users 
caused intermittent automatic safety stops, and finally constant safety stop. 
 

e) Overloaded cell with QoS for vehicle critical service 

o Action: Configured QoS (i.e. priority) for the vehicle sessions, and added 
active users in the cell to the same extent as for the previous test on 
overloaded cell. 



 

o Result: QoS enabled sustained bandwidth for the vehicle, allowing for remote 
control with good video and no safety stops. 

 

Step 4: Operational deployment (site survey and test site capacity) 

For operational deployment at the demonstration area, a site survey and an investigation of 
the test site capacity considering connectivity should be performed. The vehicle 
manufactures own site survey, which besides connectivity and GNSS measurements, should 
include assessment of the use cases that will be necessary to handle at the specific site and 
potential critical traffic scenarios that can occur. Besides the vehicle manufactures own site 
survey, a site survey on connectivity was performed as part of the project to secure that 
sufficient cellular coverage is available. 

A remote or autonomous vehicle application typically requires: 

• Control and monitoring link: A bidirectional stream with modest symmetric 
bandwidth requirements and low latency. The control channel can typically not adapt 
its bandwidth needs and will hence require constant capacity. 

• Video feedback: Video requires low latency and high uplink bandwidth. The video 
codec in this is typically adaptive and the required bitrate can fluctuate depending on 
the availability (see step 3.6 for tests with various available bitrates). 

The video stream is typically the most demanding component, from a cellular perspective, 
since video requires a lot of bandwidth, and the uplink is the more constrained resource 
compared to the downlink. The site survey has hence focused on the available uplink 
capacity since this will most likely be the limiting factor for this application. 

A cellular terminal continuously measured the radio environment and sent this feed-back to 
the network to control the radio interface. These measurements can be collected by an 
application running on the terminal. This site survey has mainly focused on the Reference 
Signal Received Power (RSRP) measurement (Figure 5). RSRP is typically a decent indicator to 
predict radio uplink capacity since it measures the proximity of the cell from a radio 
perspective. Up-link radio interference is primarily caused by other handsets that are 
frequently at different positions and cells and is much more dynamic and harder to predict 
than downlink interference. To validate the video performance, the site survey application 
used an adaptive low latency User Datagram Protocol (UDP) stream to estimate how much 
traffic can be sent on the uplink without increasing delay or overloading the network. This is 
a lower value than you get when you test with some network speedtest tool (i.e. 
Bredbanskollen, Speedtest or similar tool) since these types of tests give high bandwidth but 
do not care about absolute latency and latency variation (jitter). 

• The test measurements were done using a Xiaomi 10T 5G terminal with a Telia test 
application. The application measured and reported: radio measurements, i.e. 
Reference Signal Received Power (RSRP), Reference Signal Received Quality (RSRQ), 
Signal-to-noise-ration (SNR), frequency, cell information etc. UE’s position using 
GNSS (Global Navigation Satellite System). 

• Adaptive UDP stream (emulate adaptive video) to measure available real-time 
bandwidth (RT BW) up to a target level (Lap 1&2 used 20 Mbit/s as the target 
bitrate, and later laps used 50 Mbit/s). 



 

The automated vehicle will likely have better radio due to better antennas and placement on 
the vehicle's roof. A summary of the result is shown in the figures below (Figure 5, Figure 6). 
 

 
Figure 5: Measured Reference Signal Received Power (RSRP) value in the demonstration area 

 

 
Figure 6: Measured bandwidth in the demonstration area 

 
 



 

 
Figure 7: Summary of measurement. The red ring indicates measurements in the same region 

As seen in Figure 7, the site survey shows that most of the track has very good condition. 
There is, however, one part of the site where there is a steep drop in radio coverage (see red 
oval in Figure 7). This area needs to be further analyzed to see if it is sufficient when using 
the target equipment or if the radio environment somehow needs to be enhanced.  
 

Step 5: Implementation of trial/operation 
This step was not accomplished during the duration of the project. Yet, for a trial permit in 
Sweden, relevant information should be provided beforehand, namely on the quality system 
and the organization during the trial/operation. It includes information about responsibility 
and competence, i.e. how responsibilities, tasks and authorities are distributed for the 
experimental activities and how to ensure that those participating have suitable competence 
for the task. Further, handling of documents and accidents/incidents must be declared, and 
how the company ensures that accidents, incidents, and other deviations are investigated, 
and that preventive measures are taken. In addition to this, it must be explained how that 
information concerning traffic safety is documented and processed within the organization, 
and how it is communicated to the STA, road managers and other external actors who are 
affected. This step is accomplished by a site acceptance test with the responsible actors and 
the STA. Other projects have focused more on this step, and learnings are available, for 
example, from Drive Sweden project S3 phase 2 (2021). 

 



 

7. Conclusions and Further Needs 

Automated vehicles have the potential to contribute to positive impacts when used at scale, 
but with autonomous driving comes new challenges. Some of these are related to 
regulations and policy, standards and testing ensuring safety and security, and vehicles and 
infrastructure. 

From the fruitful discussions at the workshops, we have organized in the project, we 
conclude that policy dialogues are needed on different levels and in various formats to bring 
different opinions together for informed discussions and contributions by all relevant 
stakeholders. Multiple stakeholders are struggling with issues around automated driving. No 
actor can solve these on their own. The challenges are complex, several interests must be 
balanced, and there may be a need to compromise. Instead, we need to combine expertise 
and resources from different organizations and sectors to accelerate the path to the safe 
deployment of automated vehicles. From our project experience and exemplified in our 
stepwise approach, we ask actors to actively engage in policy dialogues to identify, discuss 
and solve the policy challenges together.  

Further, the rules that apply to road traffic safety (traffic rules, road signs and signals, 
assessment, and approval of vehicles etc.) are found at international, EU, national and local 
levels. In some cases, an amendment to the international rules, or a changed joint 
interpretation, is a prerequisite for changing the national rules in this area. Although most of 
the traffic rules will be the same for automated as for manual driving, certain rules may be 
needed, for instance, on how and where a physical driver is required. What is also needed is 
an assessment of who is responsible for the automated vehicle following the traffic rules and 
what measures or sanctions are needed otherwise. 

Autonomous driving is a new situation that we have not faced before. A vehicle can never be 
criminally liable. Who will ensure that the vehicle complies with the traffic rules? Who is 
responsible if something goes wrong? Who can be punished if a vehicle cannot be 
responsible for an offence? A clear liability regime is needed to create predictability and 
legal security on liability issues even before something happens. It is probably also necessary 
for the new technology to receive acceptance in society. Rules on liability are, to some 
extent, based on international and EU law, but criminal law is usually national. In Sweden 
and other countries, work is underway to rewrite legislation regarding automated driving. 
Some manufacturers and operators would prefer a quicker development of the regulatory 
framework. 

UNECE contributes to the policy dialogue on Automated Driving by having contact with all 
stakeholders interested in the progress of automated vehicles, including the automotive 
industry, IT, Telecoms, insurance companies, governments, consumer organizations, 
international organizations etc. UNECE is addressing questions related to vehicle 
automation, but the UNECE work is slowly moving forward, and several countries want to 
advance faster. The risk with this is that there will not be an international regulatory 
framework for automated vehicles, instead it will be regulated by EU law or by national law. 
This affects the international trade of vehicles and international road traffic. In the current 
situation, however, it is important to speed up the legislative process in Sweden and form a 
liability regime that clarifies roles and responsibilities in the context of automated driving. 
Other countries are faster in adopting new legislation in this area. If we are not fast enough, 
there is a risk that Sweden will fall behind. 



 

In the SCAT project, we have identified and discussed policy aspects on the basis that today 
there are various obligations for drivers and road users that will need to be resolved through 
technological development, but also through an adaptation of the legislation for new roles, 
tasks, and responsibilities when a vehicle is driven autonomously. Tasks that (yet) cannot be 
performed by an automated driving system must be performed by a person, but some of the 
tasks will be difficult to perform by a person who is located remotely. Therefore, it is likely to 
be necessary for the manufacturers (or at least very useful) to develop technical or other 
methods to support a person remotely performing the tasks.  

Addressing safety and security according to the standards remains a responsibility of the 
vehicle manufacturer. As part of the project, we performed more explorative tests and 
investigated aspects where more evidence was requested. As requirements and standards 
are not yet fully defined in this field addressing safety and security, there is still a lack of 
experience in the assessment of certain aspects, such as connectivity and interactions with 
other road users. Thus, the project allowed for example to explore and determine at which 
point automatic stops were initiated when experiencing bad cellular network performance 
due to bad coverage or high load generated by other nearby users. Or how to keep the 
vehicle operational even in high load situations when activating cellular network features for 
Quality of Service to give the vehicle communication priority. Further evidence is also to be 
provided to the Swedish Transport Agency from September 2022, as the authority is asking 
for a third-party verification that the trials can be performed in a traffic-safe manner (TSFS 
2022:82).  

In our project approach, the safety goals were assigned as top-level requirements to the 
system to reduce the risk of hazardous events to a tolerable level in the presence of faults. 
Yet, it is impossible to validate an automated vehicle against all possible scenarios it would 
face in the real world. Even if our project approach was broadened by including technical 
safety and policy aspects, there is a need for further assessments such as by simulative 
approaches. Further, it was not in the project's scope to investigate for example 
cybersecurity and how unauthorized vehicle access can be prevented.  

Our project approach focused on policy and safety. Yet, to face the challenges we see for the 
market introduction and sustainability of automated vehicles, innovation from a broader 
perspective is needed, including innovation of technology/products, policy/regulations, 
infrastructure, behavior/values, and business models. We recognize that the development of 
each perspective is essential to enable automated vehicles to contribute to a sustainable 
transport system. It affords to go beyond technological choices, challenging dominant 
business models, re-designing socio-technical systems and experimenting with new policy 
frameworks.  

  



 

8. Dissemination and Publications 

Results of the project have been spread through multiple channels: 

Website: SCAT project website (RISE) 

Conferences/Workshops: 

• Project presentation at Drive Sweden Thematic Meeting Policy Development (March 
2021) 

• Facilitation of two Workshop with external partners to discuss interactions between 
automated vehicles and authorities (Jan. & Sept. 2022) 

• Facilitation of two workshops with external participants to compare and discuss pros 
& cons of the approval process for autonomous vehicles in Europe and US (Aug. 
2022) 

• Paper presentation at the Transport Research Arena (TRA – November 2022) 

Papers: 

• Burden, H., Sobiech, C., Andersson, K., Skoglund, M., Stenberg, S., 2021. The role of 
policy labs for introducing autonomous vehicles, 27th ITS World Congress. Hamburg, 
Germany. 11-15 October 2021, Paper ID 713. 

• Sobiech, C., Berglund, P, Lundahl, J., Skoglund, M, 2022. An approach to link technical 
safety and policy aspects for system innovation in transport – The case of automated 
trucks. Transport Research Arena Lissabon. 14-17 November 2022, Paper ID 612. 

 
 

  

https://www.ri.se/sv/vad-vi-gor/projekt/safety-case-for-autonomous-trucks
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