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Due to the great and continuous increase of traffic density, accurate data
exchange between vehicles become more challenging and complex. In this
regard, we require powerful tools able to improve the performance of the
vehicular network. In this regard, real data collection about vehicular
communication status is required for better traffic management. In addition,
due to huge traffic density together with the great demand of efficient
communication vehicular link the recent cellular technologies couldn’t satisfy
the required safety. For this artificial intelligence (Al) and machine learning
(ML) application to the 6G network are considered as required tools for driving
safety ensuring. The huge growth of traffic density together with the
requirement of connectivity encourage 6G exploitation for V2X
communication. In this survey we highlight the available datasets in literature

V2X, 6G, Reinforcement learning,
Datasets, traffic management.
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exploited for vehicular to everything (V2X) applied in different scenarios.
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1. INTRODUCTION

The great density of vehicular nodes leads to massive
data generation which corresponds to a complexity
towards vehicular network in particular regarding
resource assignment. The communication between each
vehicle and its ecosystem is a challenging problem which
needs much reliability to ensure better quality of service
together with high safety. Especially that essential
problem of accident occurrence is related to congestion
together with huge cars’ density and unstable vehicular
position.

Autonomous driving is recently a hot topic due to the
great increase of cars' density leading to traffic jam. In
this context, accurate data exchange between vehicles at
real time could enhance driving safety.

For this reason, many researchers build datasets in order
to record vehicle behavior. In this survey we present the
state of the art of different proposed datasets for different
applications into V2X scenarios.

V2X encloses the communication between vehicles,
infrastructure and pedestrians.VV2X communication is
defined through a cooperative scenario between different
actors participating in the same environment highlighted
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by an interaction between a vehicle and the
surroundings.

Accurate description requires real exchange of awareness
information about the behavior of each player in the same
ecosystem. The communication is enabled by 6G
providing advanced safety options.

Note that traditional vehicular communication methods
have shown their limit, hence we need an advanced
enabling technology which could satisfy the requirement
of ultra high latency together with the huge need of high
data rate supporting much coverage. In addition, due to
the communication specificity of each node with
everything, data exchange is a challenging task.
According to the mobility particularity of cars leading to
information interruption. Al enables much strength
towards vehicular network leading to much reliability
together with advanced services especially that some
sensors show limitation. Real time data collection helps
in traffic management and V2X communication
improvement. In addition, ML integration ensures much
smarter vehicles able to communicate reliably even in
high complexity of environment to ensure much safety
towards vehicular network interference and congestion
management. ML integration into vehicular
communication ensures driving experience upgrade. In
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this paper we present the state of the art of all datasets
suggested for V2X communication using different types
of ML algorithms. In addition, we suggest Reinforcement
Learning (RL) as enabler for V2X 6G communication
system. Artificial Intelligence (Al) integration leads to
intelligent cars which are able to learn and investigate
data and making the right decision by the end. Datasets
definition is necessary for better traffic efficiency
ensuring safety improvement. We need  efficient
datasets to explore the vehicular ecosystem especially
due to the dynamic network variability. Datasets help
in network prediction and traffic jam mitigation leading
to much reliability especially that vehicular ecosystem
changes dynamically and vehicles exchange notifications
messages.

The paper is a survey about the datasets proposed for
solving different problems towards the V2X network.
The difference between the different datasets is the
limitation towards the captured scenes since many factors
impact driving quality of experience such as weather,
roads status and car’s density.

In this paper we present the state of the art of different
datasets applied to V2X in different use cases. ML
provides much intelligence to each car in the way that it
is able to predict in advance the velocity of its neighbor
which improves driving experience. In addition, ML
allows each vehicle to make decisions with the help of a
specific dataset resulting from real time collection of
information. ML is an efficient tool which improves the
quality of driving experience through data exchange
between vehicles. ML allows much efficiency towards
the communication between vehicles ensuring
accurate monitoring especially that Al has demonstrated
its power towards many services. In this survey we
present a state of the art of the datasets applied in V2X
context in different scenarios.

Authors in (Alablani & Arafah, 2022) presented a
dataset for V2X related to Los Angeles city based
on machine learning policy where the purpose is cell
selection into 5G. The idea in (Yu et al., 2022) is to
propose a dataset DAIR-V2X related to vehicular
infrastructure where the scenario is in 3D schema
towards the infrastructure together with cars. Authors in
Ros et al. (2016) present a dataset of a scenario of a city
with different states of roads and pedestrians. The
presented datasets in (Cordts et al., 2016) is a set of
recorded videos of vehicular behavior into different
cities. The datasets proposed in Geiger et al. (2012) are
based on a recording of different types of scenarios such
as highway, rural and urban city. The aim in Caesar et al.
(2020) is about a dataset collecting the sensors results
related to vehicular scenarios. Another dataset in Li et al.
(2022) is about a collaborative scenario of different
vehicles. The report in Hernangdmez et al. (2023)
highlighted a dataset of Berlin related to a V2X
communications which is about a collection resulting
from GPS localization performed over 3 days into an
urban scenario corresponding to sidelink and with the
help of eNodeB or gNodeB. The paper in Xu et al. (2022)
described a dataset of a vehicle to vehicle communication
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following a recording performed in different cities. The
proposed datasets in Huang et al. (2018) was for an
ApolloScape corresponding to a high accuracy of
registration images towards driving status in different
cities in 3D at different timing. Authors in Neuhold et al.
(2017) exploited different tools to record different
schemas around the word following an outdoor context.
In Yu et al. (2020) authors proposed a dataset for driving
scenarios taking into account the weather and
environment following a set of videos. The paper in Sun
at al. (2020) suggested a datasets helping about the
driving way based on a prediction process and exploiting
CARLA platform. A vehicle to vehicle dataset was
proposed in Lee et al. (2019) based on a set of collections
performed at different levels of communication. An
overview about V2X communication enabled by 6G was
described in Wang et al. (2023). Authors in Salehi et al.
(2022) solved the challenge of beam assignment of
vehicular scenarios based on millimeter wave
communication via the dataset resulting from different
sensors. Therefore, a commute dataset based on a
recording of different localization together with the
directivity of different cars was presented in Schafer et
al. (2018). A prediction of roads status was defined in
Santana and Hotz (2016) enable by a set of videos.
Another proposed dataset in Houston et al. (2021) about
driving behavior based on videos recording of the
different actors participating in the driving environment.
A recording of a driving proposal into an urban scenario
was suggested in Sun et al. (2020).

Another datasets of different driving scenarios were
introduced in Matuszka et al. (2022) considering the
weather's status. A 3D concept of datasets for
autonomous communication was the aim of the paper in
Pham et al. (2020) covering all traffic conditions with
accurate resolution of images. Another developed dataset
was presented in Choi et al. (2018) taking into account
the driving status at each time of the day with the help of
different sensors. A 4D dataset was the focus of the
paper in Zheng et al. (2022) where authors exploited
radars in 4D status for vehicular networks. In Patil
et al. (2019) an exploitation of Lidar in 3D context was
proposed in order to build a dataset for vehicular tracking
related to Honda research institute.

The contribution in Hernangémez et al. (2023) offered a
dataset enabling different use cases with accurate
resolution leading to better driving quality of experience.
Industrial datasets for two kinds of testbeds related to
vehicle to vehicle communication compared to another
one related to vehicle to infrastructure scenario in which
the control is performed by ML was the aim of the
paper in Hernangomez et al. (2024). Authors in Ali et
al. (2020) discussed the application of ML in the case of
6G network consideration. A datasets related to 6G
communication was the focus of the paper in Alkhateeb
et al. (2023) which is called DeepSence where the
measure is performed with the help of sensors to enable
deep learning exploitation suitable to many use cases
of wvehicular communication particularly following
vehicle to infrastructure scenario. Further  position
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prediction determination was the purpose of the stated
datasets in Irio et al. (2021). Another dataset proposed in
Seon et al. (2023) which helped in predicting the next
generated message in V2X context avoiding congestion.
The application of ML following the V2X 6G networks
was the aim of the paper in Noor-A-Rahim et al. (2022).
A dataset of i80 suggested in Colyar and Halkias (2006)
where the aim was a simulation of a diving experience
into a highway context in an accurate way.

Authors in Saikia et al. (2023) investigated a vehicular
communication with the help of reconfigurable
intelligent surface RIS in which the aim is data rate
improvement.

The proposed datasets in Zhu et al. (2016) was a
collection of a large amount of images taken in real
scenarios about weather as well as signs related to traffic.
In Stallkamp et al. (2011) the focus was based on a real
collection of a large signs related to traffic status
considering the variability of weather, position, and
directivity. The datasets in Lee et al. (2017) took into
account raining days together with road status and bad
situations of illuminations which impacts the driving
behavior. The survey in Balkus et al. (2022) was machine
learning application for V2X scenario considering 5G as
enabler. The Next part of the survey is about presenting
an overview of the ML V2X 6G system. Then, section 111
is about system modeling and theoretical analysis
investigation of reinforcement learning application for
vehicular context. Next, final remarks are included in the
conclusion.

2. OVRVIEW ABOUT ML V2X 6G SYSTEM

The continuous growth of internet users requires a
huge spectrum offering much connectivity. In this
regard, 6G is the powerful enabler of communication
between vehicles allowing much coverage and huge
data rates as accurate understanding of the vehicular
ecosystem is important for safety improvement. The
communication is based on an exchange of safety
messages in a frequent way. Data are collected with the
help of sensors and due to continuous growth of
exchanged information which results in interference
increase leading to continuous variability towards
channel gain, advanced technology communication
enabler is required. Driving experience improvement is
with high priority into V2X communication.VV2X
communication stands for different scenarios between
the vehicle and pedestrian, infrastructure, network and
other vehicle participating in the same ecosystem. To
better characterize information exchange between
vehicles 6G is adopted as an enabler which allows
advanced services especially that millimeter wave
communication has shown pathloss issues. Al and ML
integration into V2X 6G enhances the resource
assignment in the way to guide the driver to find the
efficient path especially in urban areas. 6G exploitation
as an enabler for V2X communication is a requirement
following technologies progress together with huge

data rate demand which calls for advanced tools for
better traffic prediction such as ML which allows
proactive reaction towards roads issues. Since 6G already
integrates Al policy which is an enabler of advanced
services in which its application on V2X context
enhances the performance of vehicular communication.
In this regard, 6G is proposed as a solver for the
requirement of a huge spectrum. 6G technology exploits
terahertz (THz) spectrum and enables huge bandwidth
exploitation. Vehicular traffic improvement relies on a
specific dataset and to ensure reliable communication
between vehicles accurate allocation of resources is
mandatory. 6G offers advanced connectivity ways that
could be maintained which is helpful for data exchange
into a complicated scenario of V2X communication in
which resource assignment is enabled by reinforcement
learning process. To better characterize information
exchange between vehicles 6G is adopted as an enabler
which allows advanced services leading to a smart
interaction between each car and the environment that
surrounds it. 6G adopting Al policy represents a
promising enabler for huge data rate and traffic efficiency
satisfaction. Al enables self adaptation to the dynamic
change of the ecosystem in the way that each car can
take the efficient decision which improves the
connectivity together with the possibility of advanced
services. Al is a powerful tool for traffic management
with accurate resource allocation leading to quality of
service and connectivity improvement. Al is integrated in
6G technology which ensures an adaptation of each car
to the vehicular environment leading to much safety and
enhances the quality of experience.  Each node is
assimilated as a smart actor deciding about the position
to occupy starting by a learning process of the vehicular
environment. The vehicle is assimilated as a smart node
predicting next localization of each neighbor which
improves the awareness. In the way that each vehicle
learns the ecosystem status and takes the appropriate
decision especially in the context of vehicular
spectrum occupancy. The aim is to forecast the possible
occupied position by each node based on a neighbor’s
behavior due to the fact that velocity heterogeneity leads
to unreliability and much complexity towards packet
exchange. Information collection about vehicular
behavior is required for better prediction of the
cooperation between vehicles. Mobility management
impacts the quality of service of the wvehicular
network. Vehicle's location proactive determination
helps traffic  management. Al redefines the
communication between vehicles enhancing the
efficiency of spectrum exploitation. It helps in informing
in advance about the position of each car which is
changing frequently. In the way that each car is
assimilated as a smart device who is able to send and
receive data with a prediction of the next position of its
neighbor. 6G could handle the unstoppable increase of
vehicular nodes. Using the potential of Al especially in
urban areas which help in providing much safety.
Following the continuous increase of traffic resource
allocation is a challenging task for this a proactive

313



Datasets Applied Into V2X 6G System

assignment is a good tool for better traffic monitoring.
The datasets are more accurate in the use of 6G as an
enabler based on many sensors. Vehicular Data
collection is required for better prediction function. Al
improves the transmission of each packet at the specific
time benefiting from the advanced features 6G
offering huge communication spectrum corresponding to
terahertz (THz) frequencies since although the efficiency
of 5G it remains limited facing the huge increase of
traffic density. A specific use case of artificial
intelligence is V2X traffic prediction in the way to
choose the efficient driving path which mitigates
interference occurrence. A way of vehicular traffic
improvement depends on velocity forecasting. In
addition, due to different velocity levels of vehicular
network resource allocation applied previously are no
longer efficient. The variability of velocity levels leads to
dynamic and instantaneous channel state information
(CSI) change. Therefore, previous resource allocation
methods depending on CSI are no longer efficient.
Velocity change leads to dynamic variability of channel
gain due to shift of Doppler effects. Due to massive
information related to vehicular behavior, machine
learning policy is an efficient tool to manage congestion
in particular in urban areas. Mobility is a challenging
issue  towards vehicular communication in which
accurate management helps in preventing accidents
happening which relies on previous information about
vehicular behavior which helps in improving road safety
especially due to the challenging variability of traffic.
Mobility is a challenging problem especially ensuring
information's drop. Velocity optimization is performed
with the help of Al which helps in interference
mitigation especially considering heterogeneous
network of nodes with different velocity level, providing
much ability to vehicles in the way that it can manage
different scenarios. Velocity prediction helps in accurate
resource allocation. Proactive velocity estimation leads
to better safety ensuring which helps in the modification
of driving behavior dynamically based on the stored
datasets. Al application ensures efficient interaction
between each node and the surrounding environment.
Vehicular communication link is impacted by many
factors such as road status, cars' density and weather.

The system model, illustrated in Figure 1, is about a
gNodeB communicating with a set of vehicles via
Terahertz frequencies.  On the other hand, THz
communication exploitation allows wide access to the
spectrum which improves the efficiency of the vehicular
network. Data collection requires advanced sensors to
generate accurate datasets helpful for resource allocation
prediction. The prediction is based on a real collection
of data from a real communication scenario. A
vehicular scenario of different Velocities ensures
connectivity issues. Proactive determination of a
vehicle's position relies on ML integration in the way of
providing the ability for cars to take efficient decision
based on a specific dataset. ML allows new driving
perspectives especially that the use of previous
communication  tools  has  shown  vehicular
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communication drops impacting reliability and safety.
Resource allocation forecasting helps in spectrum
efficiency. Al is a powerful approach in the way to
manage the complexity of vehicular networks. In
addition, Al allows autonomous management of
vehicular network. In addition, Al is able to follow
dynamic variability of vehicular network and exploit the
collected data in the way to ensure much reliability
towards information exchange. Al tools have shown their
efficiency especially considering broadcast transmission
context. ML isa powerful tool in the way to manage
vehicular network complexity enabling the exchange
with the ecosystem which enables efficient resource
assignment. ML provides much reliability towards V2X
communication. Predictivity is enabled by ML policy
which is recently a requirement due to the limitation of
legacy methods. Reinforcement learning is a kind of ML
tool proposed in this survey for resource assignment
based on a real time registration of a vehicular scenario.
ML is an efficient suggested tool to define further
position of each vehicle. ML application helps in
determining the best itinerary overcoming the
challenging issues of traffic. ML provides advanced
functions for the V2X network leading to much
connectivity together with agility towards vehicular
network. Mobility prediction is an important criterion
to ensure efficient communication. A handover
prediction leads to much reliability and it is a requirement
due to huge increase of traffic density. A forecast of the
vehicular position is essential for accurate management
of vehicular traffic. Velocity profile of each vehicle
prediction helps in determining the best path for
interference overcoming. Whenever a vehicle knows in
advance about the behavior and position of the other node
it can make a quick decision which improves the safety.
Previous information of vehicular behavior is required to
forecast further one. Indeed, the proactive determined
position of each car depends on the previous one.
Whenever a vehicle knows in advance the position of the
other one it can make a quick decision which improves
the safety of wvehicular environment. Previous
information of vehicular behavior is required to forecast
further one. The type of ML application relies on the
features of the V2X scenario to define further coordinates
occupied by each car. ML ensures much intelligence to
vehicles in the way to improve the driving experience
enhancing the cooperation and coordination. It helps each
node to take the efficient decision regarding the traffic
situation. Machine learning covers different brands of
algorithms which could be reinforcement, unsupervised
or supervised learning where the difference between
them relies on  running time. Proactive knowledge of
the velocity the neighbor helps each car to manage its
own mobility features; especially that interaction
between cars is related to  traffic velocity. The
performance of a vehicular network depends on both the
position and speed of each vehicle, especially that
application of the efficient decision starts from Q-
learning.
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3. REINFORCEMENT LEARNING
APPLICATION FOR 6G V2X SYSTEM

This study includes the designing of an airfraft hangar for
airbus A-380 as a pre-engineered steel framed building
using indian standard code (1S-code) willing to errect this
structure in future if the airbus A-380 is bring to india as
a own indian aircraft for indians travelling from own
country to other countries

In this section, we investigate the driving strategy
decision enabled by reinforcement learning policy which
is an efficient tool that is able to handle handover and the
distance separating vehicles in a frequent way, previously
applied methods of resource allocation highlight a limit
especially regarding a dynamic change of the vehicular
network. Subchannel allocation is important to ensure
vehicular communication.

Position forecasting depends on previous driving
experience using the potential of Al especially in urban
areas which help in providing much safety.
Reinforcement learning efficient tool manages high
complexity of vehicular network. RL is a heuristic tool
considered as a problem solver for mobility management
which is able to deal with huge amount of data
especially following the continuous variability of
vehicular nodes. In addition, ML tools enabling any
possibility of hidden node detection.

In addition, RL has shown its efficiency especially where
authors in Meng et al. (2020) described RL application
for both power and data rate adaptation. Therefore, the
velocity is optimized according to specific node's
behavior. Based on RL policy each vehicular node is
assimilated as an agent who changes its behavior after a
learning process of vehicular ecosystem considering a set
of a collected data related to the vehicular traffic. Each
vehicular node is able to predict neighbor's assigned
resource and acts based on this.

Figure 1 shows the application of RL into V2X 6G
system in which each vehicular node is equipped by one
antenna assuming Rayleigh distribution between
vehicular nodes and gNodeB.

The interaction between different cars is enabled by
different sensors such as Camera, Radar, Lidars, GPS...
The channel model is represented by :

Y=H,x + n 1)

being:

Y : the received signal

X : the transmitted signal

Hy: the communication channel

B: the corresponding bandwidth

n : noise

The data rate is expressed by : status. Note that both of
the learning mechanisms start by a state leading to an
action further. The set of vehicles denoted by N = (Nj,
....Nn) distributed following a Poisson process in which
each vehicular node is equipped by one antenna. The
V2X 6G communication scenarios are shown in figure 1

where two vehicular nodes are communicating with the
help of a gNodeB.

R, = Blog, (+ SINR,) )
In which the SINR is defined by:
Pe, + |h|? 3
SINR, = v+ Iy ®)

~ Cisv(Pe; [hy[2) + 02

where :

02: represents the noise power

hy : channel separating the two vehicular nodes

Pei : transmitted power of the ith vehicle different than
vth one.
RL application process depends on many parameters
varying over time in the way that we have a state e
changing over time, action at and reward R due to
environmental dynamic variability. The learning process is
one instantaneously defined by a specific state e; leading to
an action a.
Hence, the reward corresponding to the global data rate is
denoted by R(eyaert+1).
The purpose is reward maximization by applying Q-
Learning policy. The reward in our investigation
corresponds to the data rate considering a downlink
scenario. We assume similar reward for all participating
nodes.
Therefore, the analysis is performed considering full
channel state information (CSI). Each vehicular node
denoted by V is defined by a position (x,y), a random
velocity ve . The Vehicular decision to take facing another
vehicular neighbor behavior is enabled with the help of
Q-Learning. The purpose of RL application is to generate
the optimal policy for reward maximization. The decided
action is selected in the way to maximize the reward. Note
that the goal is about data rate improving in which the policy
P depends on the Q function such as:

P*(e,) = argmaxQ( ey, a, ) 4)

Agent : Vehiular

. E i

Action : :  State, Reward
% :
“ ff’
L Environment | .~
b - T -
o < e
Lo ; : <
¢ N

Figure 1. RL application into V2X 6G system
Q-Learning policy is proposed to determine the optimal

policy for reward maximization such that following a state
stand action at we have Q(s,a;). Following RL process any
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agent behavior depends on environment reward (Figure 1).
Thus the players of RL application are the vehicular
ecosystem and the agent. The state gives an idea about the
traffic status, spectrum availability enabling the decision
which is based on a Q function.

4. CONCLUSION

Facing the great requirement of a huge communication
spectrum together with much reliability we adopt 6G as
enabler for advanced services ensuring the support of
traffic density increase.

The increase of vehicular density ensures much
safety requirement together with much reliability
which encourages the adoption of 6G for communication
between vehicles. Mobility represents a big challenge
that threatens the efficiency of vehicular communication
networks.

Mobility together with interference impacts information
exchange between vehicles. Mobility management leads to
accurate energy consumption. Vehicular behavior
forecasting depends on the stored data collected from
different sensors leading to efficient spectrum exploitation.
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