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A B S T R A C T  

The anticipated integration of 6G technology within the telecommunications sector is poised to significantly 

enhance communication capabilities in the forthcoming years. The proliferation of 6G within Etisalat's 

infrastructure is expected to concurrently drive the expansion of the Internet of Things (IoT), facilitating its 

operation across a diverse array of mobile and stationary devices. Within the IoT domain, particularly under the 

6G framework, certain applications necessitate real-time operation and thus warrant prioritization over others in 

terms of communication and data transmission. The strategic clustering of users, based on assigned weight 

factors, can bolster the prioritization process, thereby optimizing the efficiency of real-time applications. This 

paper delineates methodologies for expediting user connectivity—termed 'real-time'—and delineates them from 

non-time-critical applications. The implementation of Density-Based Spatial Clustering of Applications with 

Noise (DBSCAN) is proposed as a viable strategy for clustering IoT devices, thereby managing the increased 

volume of smaller, more granular data packets characteristic of 6G networks. Utilizing DBSCAN clustering 

facilitates the preemptive identification of potential user congestion and traffic, enabling the deployment of the 

outlined strategies to mitigate service degradation and maintain data transfer rates. This research explores the 

formulation of a prioritized scheduling system for requests, wherein, as per the DBSCAN algorithm, real-time 

applications are accorded elevated execution precedence. 
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1. Introduction 

The emergence of 6G technology marks the 
beginning of a revolutionary era in communication, 
promising an unprecedented increase in capability. 
This new communication paradigm is expected to 
provide pervasive and highly reliable connectivity 
with minimal latency for all users. A significant 
portion of this volume of users' communication 
traffic, particularly in urban areas, will heavily rely 
on wireless communication. The introduction of 6G 
is likely to lead to a significant increase in 
communication activities, with the Internet of 
Things (IoT) becoming an essential part of everyday 
life. Therefore, it is crucial to develop protocols that 
enhance usage and efficiency, ensuring 
compatibility with a wide range of devices, both 

moving and fixed, across various scales [1]. 
Effective management of device communication 
traffic is vital to prevent data congestion and user 
overload, thereby maintaining the integrity of 
communication networks. Projections suggest a 
significant rise in the number of IoT devices, from 
30 billion between 2020 and 2025 [2].  

In communications discussions, it makes sense 
that all users of any application should enjoy low 
latency and high reliability. However, there are 
situations where base stations or any other service 
provider can have problems with many requests 
from different users. With many requests, each 
serving station can act as a bottleneck for a part of 
the network. On the other hand, consider a situation 
where in an area with users and a large number of 
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connections and data exchange, everyone wants a 
low delay in service, so this issue and the 
management of mass requests can be a major 
problem in 6G [3]. Consider, for example, a 
telesurgery scenario loop where communication is 
required to have very low delays for the physician 
and nano sensors and operating robots. In the 
meantime, the service network should be able to 
distinguish between requests that should have very 
little delay compared to other requests and normal 
applications. For this purpose, we provide a solution 
under the title of having a higher priority in 
communication for real-time users using the 
Density-Based Spatial Clustering of Applications 
with Noise (DBSCAN) method to establish a 
connection. DBSCAN clustering algorithm has the 
ability to create clusters with different volume sizes 
and different densities. Also, the ability to adjust the 
operating range considering efficiency and 
reliability is one of the important and obvious 
features of this method. In this article, we use the 
DBSCAN method to assign specific priorities to 
users, and according to their usage, we cluster users' 
requests in order to have the least delay in 
connections. Also, we put hard real-time requests 
that can't tolerate delays on a higher executive 
priority. In this study, we employed the Sklearn 
dataset within the Python environment, utilizing the 
Pandas library for testing and evaluation of the 
model. 

2. Background 5G & 6G 

The use of the fifth-generation communication 
protocol is currently being used all over the world. 
Also, the sixth generation (6G) of communication 
takes on different dimensions due to different 
applications from its previous generation (5G). 6G 
will increase global traffic in the future and we will 
see an explosive growth in the number of users [4]. 
The sixth generation of communication should be in 
such a way that it can perform tasks in different 
types of different and heterogeneous devices [5]. 
The 6th generation brings with it emerging 
technology and technologies that were not in the 
previous generations and only in 6G [6]. This 
generation of communication will provide users 
with high reliability along with very low delays and 
stable connections. Therefore, the latest generation 
of communication protocol is in the initial and 
research stages that should be addressed. 

Naturally, along with the advantages of this 
generation, it has challenges such as the volume and 
number of data packets in it, which should be 
designed to design a new protocol based on the 
ability to manage and control data packets in 
different types of devices (small and large, mobile 
and non-mobile) [7]. to be 6G must have the ability 
to perform tasks and establish communication in 

various types of large and small devices anytime and 
anywhere. Hence it is referred to as having 
everything connections in a variety of applications 
[8]. In 6G, we will see the technology of 
communication through large smart surfaces, and 
this means the ability to simultaneously support 
more users than 5G. In this section, we will discuss 
various aspects of 5G and 6G communications.  The 
expansive connectivity potential of 6G highlights its 
foundational role in the development and 
proliferation of novel technologies, which will 
operate within a three-dimensional [9] and global 
framework. 6G is expected to utilize Low Earth 
Orbit (LEO) satellites to establish robust 
connections and facilitate data rates on the order of 
terabits per second [10, 12]. Some of the 
technologies that are expected to advance with 6G 
include holographic and tactile internet. This period 
will also see ongoing improvements in wearable and 
implantable devices, brain-computer interfaces 
(BCI), unmanned aerial vehicles (UAVs), 
autonomous systems, and augmented, virtual, and 
mixed realities, solidifying their importance in the 
realm of rapid communication systems [11].  Table 1 
and Figure 1 presents a comparison of the features 
between the fifth and sixth generations of 
communication technologies. These characteristics 
express the power of 6G in the future and its bold 
role. With a specialized view of the above table, it 
can be found that the next generation 
communications with new parameters and features 
provide communications with very high capability, 
much less delays and at the same time more 
scalability for the future [13, 14]. 6G has increased 
end-to-end latency requirements from five 
milliseconds to less than one millisecond. In 6G, the 
processing delay is 10 nanoseconds, which shows a 
significant improvement compared to the previous 
generation [15]. It has also increased the traffic 
capacity in an area to one gigabit per second per 
square meter. Reliability has also reached the 
optimal value of 99.99999, which expresses an 
important role in applications. 

2.1. Real-time applications 

As shown in Figure 2, real-time applications 
include human intra-body chips for monitoring vital 
signs, doctor robots, hospitals, assistive drones, 
search and rescue robots and drones, and the like. 
Also, most of these applications have a deadline 
time and must complete their tasks in a short period 
of time. Therefore, these applications require 
acceptable quality of service and high data rates in 
communications and connections [16, 17]. In fact, 
there are time-sensitive applications where time 
plays a critical role, including time-sensitive 
machines or sensitive networks [18]. For example, 
consider the remote surgery scenario. performing 
surgery on the patient's body remotely requires nano  
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Table 1. 6G VS 5G. 

6G 5G Parameters 

1Tbps 20Gbps Peak data rate 

<1Gbps 100Mbps 
Data rate that the 

user experiences 

>1ms 1ms Delay end-to-end 

1000km/h 500km/h Mobility 

99.99999% 99.999% Reliability 

1GHz or more 100MHz Signal bandwidth 

in centimeter about 10m 
Location 

accuracy 

3D Normal Covering 

10 ns 100 ns 
Delay in 

processing 

➢ Sensors & DLT 

devices 

➢ XR & BCI 

equipment 

➢ Smart implants 

chip & CRAS 

➢ Smartphones 

➢ Sensors 

➢ Drones 

Type of support 

devices 

sensors so that it can work easily and without error 
inside the body and perform its task. From this point 
of view, having the stable and at the same time, fast 
communication with high reliability is one of the 
goals and responsibilities of 6G [19, 20]. So 
obviously user clustering can be useful. Making a 
distinction to give priority to applications and real-
time programs with higher priority and lower 
priority is one of the important requirements in 
creating stable and fast communication. 

3. Related work 

The challenge of managing mass requests and 
users traffic requires a big data model. As classified 
in [21], the traffic (in 6G) flow forecasting 
approaches can be divided into three categories: 1) 
Optimistically; 2) parametric; and 3) nonparametric 
methods. Given the wide range of conditions for 
short-term traffic flow prediction, we will delve into 
these three categories in detail, taking into account 
various traffic scenarios. Optimistic methods refer to 
traffic forecasting models that rely on mathematical 
statistics, such as historical averages and clustering 
approaches. Despite their simplicity and efficiency, 
these methods fall short in capturing the uncertainty 
and nonlinearity inherent in traffic dynamics.  

 

Figure. 1. Features, applications and challenges in the transition 

process from the fifth generation to the sixth generation. 

 

Figure. 2. Real-time applications that 6G should support and 

IoT activity expands in them. 

Parametric methods employ the overall data 
distribution to derive a set of parameters and predict 
future traffic trends. Some common methods include 
ARIMA and its variant SARIMA, which are based 
on time series analysis [23, 25], as well as the 
macroscopic traffic flow analysis model for 
improved accuracy [22, 26], among others. Despite 
their high predictive accuracy, these methods 
involve a complex parameter estimation process and 
have been found to be ill-suited for unstable traffic 
conditions. Also, the majority of nonparametric 
methods are driven by data and do not impose any 
restrictions on data distribution. These include 
techniques such as neural networks and pattern 
recognition methods, among others. Locality-
sensitive hashing (LSH) is one of the methods 
introduced to extract traffic patterns over time. But 
this method is non-parametric and highly sensitive 
to time. Locality-sensitive hashing (LSH) is one of 
the methods introduced to extract traffic patterns 
over time. But this method is non-parametric and 
highly sensitive to time. Also, Li et al. [27] applied 
Bayesian networks to execute a multi-measure 
chaotic time-series prediction method. Dai et al. [24, 
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25] formulated a GRUs model, which uses traffic 
data to forecast short-term traffic flow. However, 
these studies primarily focus on time series, 
neglecting broader contexts. To address these 
limitations, Zhang et al. [26] used convolutional 
neural networks (CNNs) to integrate time and spatial 
data for traffic flow analysis. Despite these 
advancements, all the aforementioned neural 
network methods share common drawbacks: they 
lack high interpretability and heavily rely on the 
scale of the data [28]. 

Generally, given the diverse contexts in which 
existing research is conducted, it's challenging to 
determine the superiority of a method. However, 
when compared to non-parametric methods, many 
researchers have found parametric methods to be 
superior due to their robust self-learning and 
adaptive capabilities. Consequently, we propose a 
data-driven parametric method that can yield more 
precise training outcomes in a relatively short 
response time. Our theoretical and research findings 
indicate that our approach can be seamlessly 
integrated into an online traffic control system, 
resulting in improved performance. In this paper, we 
will use the Poisson approach to solve the traffic 
problem. 

4. Purpose method 

In this section, we consider a scenario where we 
cluster users using the geographic location and 
power of IoT devices. We assume that most devices 
can communicate with each other through the D2D 
method. It performs clustering based on the 
information and data that the user requesting the 
high-priority service receives from nearby devices. 
Also, we consider it as core. In this study, we used 
the Sklearn dataset in the Python environment and 
used the Pandas library to test and evaluate the 
model. Also, we used the Twitter Sentiment 
Analysis Dataset with 2401 tweets and user IDs and 
assigned different priorities to them. In total, we 
divided the data set into three parts: train, validation 
and test. The ratio of division is 70%, 15% and 15%, 
where 70% is related to train. 

Algorithm: DBSCAN clustering algorithm is a 
method in which data in a certain range can form a 
cluster together. In such a way, there is a factor 
named Min-point that specifies the number of users 
that must exist in the desired radius from the core, 
and we must have the same number of users in a 
desired area to form the cluster. Also, the radius of 
the desired area of the core to form the cluster is 
represented by (ε) Epsilon. Therefore, we assume 
the core as a device that itself requires a low delay in 
information transmission and on the other hand, it 
initiates clustering to determine priority. Also, the 
data that is not included in the clustering are 
considered as noise data. It can be seen in Figure 3. 

Scenario: In this scenario, each device has its 
own sending and receiving capacity and range. Also, 
we assumed that the devices can communicate with 
each other using the Ad-hoc method. In this way, 
users who are close to each other form a cluster. 
When the desired clusters are completed in our 
problem, it can be clearly seen that when the number 
of clusters in a part of the desired target community 
becomes more and bolder, we should expect more 
congestion of users and traffic in that area. Now this 
is crowding can be caused by gatherings, festivals 
and even unforeseen crises or any other reason. 

Clustering is done on the kernel side based on 
signals received from nearby users. Based on the 
strength of signals received from others, the core 
obtains information about their location and their 
uses. On the other hand, we assume that every 
service request has a priority, and we categorize 
them according to Table 2, and for each type of 
them, we consider a weight factor for prioritization 
according to the applications. According to Table 2, 
we consider specific parameters for each 
application, which are used to determine and assign 
each user's priority according to the table. In the 
table, the types of applications are categorized, and a 
different label is assigned to each type. The first row 
of the table shows real-time applications that do not 
tolerate errors and do not waste time. Which we 
consider under the heading of high Priority. Because 
these applications do not have the ability and 
tolerance of time delay and require ultra-fast 
connections. These types of applications could 
include remote surgery using nano-sensors to move 
and work inside the patient's body and vital signs  

 

Figure. 3. Structure of Algorithm DBSCAN for clustering. 

Table 2. Prioritize applications 

Priority Applications 

High Real time 

Medium Normal 

Low No priority 



               Managing IoT and Mass Communication in 6G: Strategies for Low Latency 

            Real-Time Applications through Proximity-Based Request Handling 

93 

monitoring chips in the human body and such 
things. In addition, it can include chips that are 
placed in human bodies and are mobile. This 
category of applications has a deadline and their 
connections and data transfer should be done with 
high priority. Otherwise, and the impossibility of 
providing an acceptable data rate in the desired time 
period means that the connections will not be made 
and the information packets will be sent 
unsuccessfully.  

In the second row, there are normal uses that can 
include watching movies, sending text, and things 
like that. This type of applications has a shorter time 
limit than real-time applications, and if necessary, 
they can be delayed in cases that are seen with a 
medium priority label. In the last row, there are 
applications whose conditions do not have a time 
limit and bear more time costs and are known as low 
priority. And they can establish their communication 
and transfer data at another time. 

Therefore, after the applications are categorized 
according to specific parameters and a time tag is 
assigned to each of them, a weight coefficient is 
assigned to each tag to determine the position of 
each user in the clustering. For this purpose, real-
time applications are assigned a higher weight 
factor, which means that they have a deadline and 
should have a higher priority. And their connections 
and communications cannot be delayed. 

5. Mechanism & Result and discussion 

As shown in Figure 4, it is clearly seen that after 
user A decides that he needs a fast and real-time 
connection, he can consider himself as the core and 
use the data. And it starts clustering with signals 
received from nearby users. Finally, after clustering, 
when user A knows the number of users and devices 
in his cluster and what their requests and programs 
are, he can set the priorities according to Table 2 and 
send his request to the closest Send workstation. To 
receive service from the base station in the shortest 
time. Even if that station is busy and working at its 
maximum capacity. Meanwhile, it is important to 
mention that when the clustering radius is small, 
more and smaller clusters are formed. Also, when 
we consider the number of users that must be in a 
cluster to form a cluster, the probability of creating 
clusters decreases because the algorithm needs to 
find more examples in a certain radius to form a 
cluster. For this purpose, we must consider both 
parameters as suitable and practical. 

Clustering process for assigning priority to users: 

1) Collect data from nearby devices. (Devices 
are connected via D2D method). 

 

 

Figure. 4. The process of clustering and assigning priority to 

user A due to having real-time application and fast 

connection to the workstation. 

2) Whenever the core feels that it needs the 
data of the surrounding devices, it can 
collect them in various ways. 

3) Clustering based on the data collected by the 
kernel according to the algorithm DBSCAN. 
So that clustering can be done according to 
the power of the core to send and receive 
data signals, and this power can be different 
in each core and depending on whether it is 
mobile or non-mobile. Also, clustering in 
mobile nuclei can be done continuously 
depending on their mobility. But it is much 
less possible to do this in non-mobile cores. 

4) Notifying the priorities to the devices in the 
cluster and informing the workstation of the 
priorities and receiving service from it. 

In total, solutions to determine priority: 

•  Each device uses communication methods to 
send signals to nearby devices that include 
their applications, positions and power. This 
data can also be collected through MDT. 
(MDT is a method that enables operators to 
collect data from users' devices in a network 
to improve service quality and reduce costs). 

• Clustering is initiated by a user who 
prioritizes real time and does not tolerate 
time delay. Therefore, it considers itself the 
core. And depending on different parameters, 
it places its nearby devices in its cluster. 
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• When the kernel clustering is finished, 
priority tables are created based on that, and 
the kernel gets to know which user and 
application have the priority to receive 
service from the workstation. When it comes 
to the conclusion that it has a higher priority, 
it tries to receive service from the nearby 
workstation by sending signals under the title 
that it has a higher priority. (of course, in the 
meantime, the device can inform other 
devices in the cluster about its priority). 

5.1. Poisson function 

Also, we calculate the Poisson random variable 
and the probability distribution for the clusters that 
are formed. In this case, using Equ(1), we calculate 
the outage probability and service quality drop for 
the clusters. And we get the number of lost 
connections using Poisson probability. Therefore, 
suppose that the random variable X is the number of 
successes in a Poisson experiment, then its 
probability function will be as follows: 

 (1) 

If I consider the average number of events in a 
unit of time equal to λ, it is wise to calculate the 
average number of events in t equal to the time unit 
t λ. 

For example: 

Let's assume that in a cluster, the probability 
that connections will be returned with a lower 
priority due to the presence of users and real-time 
applications is equal to 1%. The probability that 
five connections will be rejected and returned 
among 300 clusters formed in an area can be seen in 
Table 3 In the first row. As can be seen in Table 3, 
we calculated the probability of missing connections 
for different clusters. Therefore, considering 300 
clusters and with a probability of 1% returning and 
rejecting connections with lower priority, we 
calculated the probability of not connecting for 5 
and 10 devices. We also calculated for the clusters 
with the number of 500 and 700 as a result of these 
calculations which can be seen in Table 3. 
Therefore, it can be concluded that as much as the 
number of devices with the same 1% equal to 
probability increases in a cluster, the probability of 
connection failure decreases significantly. 

5.2. Assessing Proposed Method: Innovation VS 

Merits 

The innovation that the Density-Based Spatial 
Clustering of Applications with Noise (DBSCAN) 
method brings is not using computing servers. 
Obviously, due to the communication and group 
management of user requests with each other, we do  

Table 3. Calculation of Poisson probabilities for clusters with 

different parameters. 

 Clusters 
Returning 

connection 

Probability of 

rejection (%) 

Possible 

answer 

1 300 5 1% 0.1008 

2 300 10 1% 0.0008 

3 500 5 1% 0.1754 

4 500 10 1% 0.0181 

5 700 5 1% 0.1277 

6 700 10 1% 0.0709 

not need any active and concurrent servers. Due to 
assigning a higher priority to each of the real-time 
requests, these requests can proceed without delay 
and spending more time than establishing 
connections. In this way, real-time requests will 
experience higher reliability and less uncertainty in 
communication.  In addition, the emergence of 
clusters with different traffic volume and density is 
one of the advantages of using the DBSCAN 
clustering algorithm. In this method, real-time 
requests such as remote surgery have higher priority 
than other users' normal requests (such as video or 
music).  On the other hand, the existence of a larger 
volume of communication traffic (round trip) to 
detect the priority of users can be one of the weak 
points of the proposed method. 

6. Conclusions 

This research examines the deployment of 6G 
technologies, with a focus on real-time applications, 
to achieve satisfactory Quality of Service (QoS) and 
data rates within a specified timeframe. The study 
proposes a prioritization scheme where non-critical 
applications in high-traffic areas are assigned lower 
priority to expedite the implementation of real-time 
applications within the Internet of Things (IoT). This 
ensures stable and reliable connections for time-
sensitive applications. In scenarios where congestion 
is prevalent, such as file sharing, streaming, and 
social networking, effective management of network 
resources is essential. The proposed model 
prioritizes applications requiring swift operation, 
such as telesurgery enabled by nano sensors, vital 
sign monitoring via intra-body chips, and emergency 
rescue robots. The objective is to minimize 
communication delays, thereby providing the 
anticipated data speeds through optimal resource 
allocation within the IoT. Users' requests are 
directed to the nearest service station to minimize 
service latency. The methodology delineated in this 
paper distinguishes real-time applications, ensuring 
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they maintain high service quality without 
disruptions.  For model testing and evaluation, the 
Sklearn dataset was utilized on the Python platform, 
specifically leveraging the Pandas library. The study 
highlights the advantage of employing a density-
based clustering method, which facilitates the 
formation of user groups with disparate traffic 
volumes and densities. However, it also 
acknowledges the method's limitations in scenarios 
with minimal communication load. Also, the best 
performance of the proposed method is in clusters 
with a batch size of 300, which is less likely to reject 
users' requests. It is obvious that by adjusting the 
parameter ε, the size of the clusters can be adjusted 
according to the criterion of reliability and 
uncertainty in communication. 
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Appendix 

Acronym Definition 

6G 6 Generation. 

5G 5 Generation 

AI Artificial intelligence. 

AR Augmented reality 

BCI Brain computer interface. 

CRAS Connected robotics and autonomous system. 

CNN convolutional neural Network. 

D2D Device to device 

DQL Deep Q-learning 

DBSCAN Density based spatial clustering of applications with noise 

IoT Internet of things 

LEO Low Earth orbit 

ILP Integer linear programming 

MEC Mobile edge compute 

MDT Minimization of drive test 

MR Mixed reality 

PSO Particle swarm optimization 

QoS Quality of service 

UAV Unmanned aerial vehicle 

VR Virtual reality 
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