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ABSTRACT With the proliferation of service-oriented architectures, the ubiquity of mobile networks, and
an expanding spectrum of services available to users, the service selection process has become paramount
in designing and implementing contemporary applications. Service selection strategies in mobile networks
involve choosing the optimal services from many available options based on QoS (quality of service),
bandwidth, and mobility, ultimately augmenting network efficiency and user experience. Nonetheless,
particular challenges can impact the efficacy of these strategies. This paper presents a comprehensive
survey of service selection strategies in mobile networks, transitioning from traditional approaches to
emerging techniques, while also introducing a taxonomy classifying service selection methods based
on criteria including mobile devices as service providers, architectural perspectives, computing devices
allocation, evaluation metrics, and service selection methods. Additionally, We offer insights into the latest
QoS-aware and energy-centric service selection methodologies, while addressing challenges related to
battery life and energy efficiency, Quality of Service (QoS), security and privacy, as well as scalability
and resource management. Additionally, we discuss prospective trajectories and future direction.

INDEX TERMS Service selection, mobile networks, QoS, IoT.

I. INTRODUCTION

MOBILE networks have become an integral part of
our lives, connecting us to various services and

applications wherever we go. From making calls and sending
text messages to accessing the Internet and streaming media,
mobile networks provide us with the means to stay connected
and access information on the go Fig. 1. However, with
the increasing complexity and diversity of services available,
it has become crucial to have practical service selection
mechanisms in place [1], [2], [3].

With the emergence and integration of the Internet
of Things (IoT), mobile networks underwent substantial

transformations, resulting in the growth of what are now
known as mobile Internet of Things networks. This conver-
gence has prepared the way for a wide range of applications,
including smart homes and health monitoring, industrial
automation, and environmental sensing, which benefit from
mobile networks’ increased connection and flexibility [4]. In
the context of Mobile IoT, service selection is the process
of selecting the most appropriate services from a pool of
available options that best meet the specific needs and
preferences of users or applications while taking into account
various constraints and criteria, such as quality of service
(QoS), energy efficiency, security, cost, and latency. This

c© 2024 The Authors. This work is licensed under a Creative Commons Attribution 4.0 License.

For more information, see https://creativecommons.org/licenses/by/4.0/

VOLUME 5, 2024 3229

HTTPS://ORCID.ORG/0009-0003-4806-3422
HTTPS://ORCID.ORG/0000-0001-9990-519X
HTTPS://ORCID.ORG/0000-0001-5555-1393
HTTPS://ORCID.ORG/0000-0001-5729-3041
HTTPS://ORCID.ORG/0000-0002-3620-1395
HTTPS://ORCID.ORG/0000-0001-6659-9245


Hadjkouider et al.: REVIEW OF SERVICE SELECTION STRATEGIES IN MOBILE IoT NETWORKS

FIGURE 1. service IoT Networks.

selection procedure is critical for maximizing user experience
and system performance in mobile situations when resources
are limited and conditions can change rapidly [3].
A significant challenge in service selection in mobile

IoT networks is determining the optimal services that
fulfill users’ needs, considering the diverse range of capa-
bilities, variations in latency, performance attributes, and
the extensive array of available services. These services
span from fundamental voice and messaging functions to
data-intensive applications like video streaming, Augmented
Reality (AR), online gaming, and IoT-based applications
such as smart homes, wearable devices, and industrial IoT
[5]. To address these challenges, Service selection in mobile
IoT networks has rapidly become an attractive topic for
researchers and industries by leveraging various techniques,
Decision-Making Algorithms [6], machine learning-based
algorithms [7], and game theory models [8].
The introduction of fifth-generation 5G technology has

further revolutionized service selection in mobile networks
and played a crucial role in enabling wireless communication
and connectivity for mobile devices, allowing people to
stay connected and access a wide range of services on the
go [9], [10].
On the other hand, The QoS requirements significantly

influence the service selection process. which involves com-
monly used metrics in the service selection, such as latency,
bandwidth, reliability, and cost [11]. Different algorithms
and techniques have been applied to assist users in selecting
suitable Services, given that specific features, limitations,
and prices characterize every service [12], [13].
Furthermore, cloud computing has gained significant

traction as a predominant computing paradigm, driven by
the proliferation of wireless network applications and the
apparent limitations in resources and storage capacity for end
users. This paradigm offers extensive computing resources,
continually evolving and enhancing the methodologies
available to help consumers choose the most appropriate
services [14], [15].
this paper aims to offer a comprehensive overview of

service selection within mobile networks, focusing on the
employed strategies.

TABLE 1. List of acronyms.

The rest of this paper is organized as follows. Section II
provides a brief background to understand the main con-
cepts of service selection in the mobile environment. and
Section III provides the Existing Service Selection Works.
Section IV presents the Proposed taxonomy for service
selection approaches in mobile networks. Service selec-
tion solutions’ methods and techniques are presented in
Section V. Section VI discusses The main challenges and
future directions. Finally, we conclude in Section VII.

II. BACKGROUND
We introduce in this section concepts and paradigms essential
for readers to comprehend the proposed topic. Then, we
proceed to review the main applications of service selection.
Table 1 presents a comprehensive compilation of acronyms
utilized in this research article to enhance the overall
legibility and comprehension of the study.
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A. USEFUL CONCEPT DEFINITIONS
• Service selection: Choosing the most suitable services
from a pool of candidates is called service selection.
This process relies on non-functional features, com-
monly known as Quality of Service (QoS) metrics,
which include price, reliability, security, and reaction
time. The quality of service selection may fluctuate over
time due to its operation within a limited environment.
Therefore, the system for selecting services must be
flexible enough to accommodate consumer preferences.
Consequently, it is feasible to substitute a service
with an alternative that provides equivalent features
and comparable or improved Quality of Service (QoS)
during its lifespan [16].

• Service discovery: IoT service discovery and selection
entail the thorough examination of services provided by
IoT devices to pinpoint the most suitable options. This
method takes into account the limitations inherent in
IoT systems as well as the expectations of users, with
the aim of improving the quality of service (QoS) [17].

• Quality of Service (QoS): QoS: It is the ability to
achieve the desired level of performance regarding a set
of parameters, such as cost, bandwidth, latency, delay,
packet loss ratio, jitter, and throughput, among others.
The QoS places greater emphasis on the considerations
and criteria involved in the selection of services. The
QoS traits are recognized and employed during service
selection to enhance the discovery process and choose
the best appropriate services from a pool of potential
options [18].

• Internet of Things (IoT): The term IoT is semanti-
cally related to two words, “Internet” and “Things,”
where the Internet is known as the global system that
uses TCP/IP protocol suite to interconnect different
computer networks, while Things refer to any objects
that surround us and have the capability to sense and
collect data about its environment. Therefore, IoT can
be defined as a global system based on an IP suite, in
which objects equipped with sensors, radio frequency
identification (RFID) tags, or bar-codes have a unique
identity, operate in an innovative environment, and
are seamlessly integrated into the information network
by using intelligent interfaces [19]. IoT relies on a
wide range of materials, network infrastructure, com-
munication protocols, Internet services, and computing
technologies [20]

• Cloud Computing (CC): CC refers to a specific
approach for managing adjustable and scalable infras-
tructures. This involves utilizing remote servers to
define data centers, deployed centrally on a world-
wide scale [21]. According to Sunyaev et al. [22],
the cloud computing platform provides various on-
demand services categorized by usage tranches.
These services include processing power, stor-
age, development environments, bandwidth, and
others.

• Edge Computing (EC): EC is a paradigm that extends
the capabilities of CC to edge nodes, such as smart
sensors, smartphones, smart vehicles, and edge servers.
This paradigm enables computation and storage to be
performed at the nearest level, typically within the Base
Station of cellular mobile networks [23]. Edge devices
connect to cloud data centers via the core network
only when advanced processing is required [24]. Edge
computing enhances the capabilities of cloud computing
by facilitating the execution of computational tasks at
the edge nodes. This approach is particularly beneficial
for real-time applications and services that require low
latency and high bandwidth. By distributing computa-
tion and storage closer to where data is generated and
consumed, edge computing reduces network congestion
and improves overall system performance.

• Mobile Ad hoc NETwork (MANET): MANET refers to
a wireless network in which mobile devices establish
communication without relying on a fixed infrastructure
or centralized resources [25]. The devices can operate in
either stationary or mobile configurations, enabling the
formation, reconfiguration, and self-repair of networks
in a dynamic or ad-hoc manner. MANETs have the
potential to provide users with access to information
and offer a more cost-effective alternative compared
to conventional networking technologies. They can be
used in scenarios where fixed network infrastructure
is impractical, impaired, or impossible [26]. Some
advantages of MANETs over fixed-topology networks
include flexibility, scalability, and cheaper management
expenses [27].

• Vehicular Ad hoc NETwork (VANET): VANET is a
specific type of Mobile Ad-Hoc Network (MANET)
designed for communication between vehicles in
motion. It is established by employing the fundamental
concepts of MANETs within the context of vehicular
environments [28]. VANET is a decentralized wireless
network that allows various mobile cars and connected
devices to establish communication and exchange valu-
able information with each other [29].

• Unmanned Aerial Vehicle (UAV): a UAV refers to an
aircraft without a human pilot. Instead, it is operated
manually by an individual situated on the ground or
autonomously by utilizing a software program [30].
UAV networks facilitate the interconnection of many
UAVs. According to Kerrache et al. [31], these networks
possess a wide range of potential applications, including
but not limited to military surveillance, search and
rescue missions, and various other uses. In an ad-
hoc UAV network, a subset of UAVs is connected to
the ground base stations, while all UAVs collectively
establish an ad-hoc network. In this particular system,
UAVs can establish communication channels with both
other UAVs and the ground base stations [1].

• Wireless Sensor Networks (WSNs):WSNs are composed
of numerous miniature devices that can communicate
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with one another while operating under constrained
power resources. These wireless sensors are strategically
placed in a specific environment to detect and monitor
various environmental phenomena [32]. Due to the lim-
ited power resources of sensor nodes, the data collected
from the designated environment is transmitted directly
to the base station.

B. STANDARDS AND TECHNOLOGIES
Various protocols and standards in IoT mobile networks
enable devices to communicate seamlessly with the Internet.
Support critical public safety functions. These standards are
critical to the expanding environment of mobile networks,
ensuring that devices communicate consistently, securely,
and efficiently in an increasingly connected world. These
standards include:

• NB-IoT Standardization: NB-IoT, a fundamental
technology for the Internet of Things (IoT), was
standardized in 3GPP Release 13 (LTE Advanced Pro).
This standardization was an important milestone, show-
casing the 3GPP’s ability to quickly react to emerging
market needs. NB-IoT is one of several technologies
geared at addressing the IoT industry, demonstrating
3GPP’s commitment to providing a diverse portfolio of
technologies for operators to use based on their market
requirements (3GPP) [33].

• Advances in 5G for IoT: The evolution to 5G Advanced
(5G Advanced) involves important advancements with
3GPP versions 17 and 18, which focus on increas-
ing radio access network features such as MIMO
enhancements and dynamic spectrum sharing. These
enhancements are critical for enabling new IoT use
cases because they improve the network’s ability to
manage high mobility scenarios, increase robustness,
and reduce user equipment power consumption. Release
17 includes substantial enhancements in beamforming,
multiple-input and multiple-output (MIMO) operations,
user equipment power reductions, and positioning [34].
These improvements aim to raise network performance
and support ultra-reliable, low-latency communication
(URLLC), which is critical for time-sensitive IoT
applications such as industrial automation and remote-
control applications.

• 3GPP’s Role in IoT Standards: 3GPP has helped
shape IoT standards by developing a “portfolio of
technologies” that includes NB-IoT, eMTC (also known
as LTE Cat M1), and EC-GSM-IoT. These technologies
support a wide range of IoT applications, including
enhanced mobile broadband (eMBB) and ultra-reliable
and low-latency communications (URLLC), which are
critical for the next generation of IoT deployments.
The standardization efforts include enhancements span-
ning numerous releases, with a focus on improving
positioning, power efficiency, and compatibility for
new IoT applications. With each release, 3GPP refines
and expands IoT capabilities, guaranteeing that mobile

FIGURE 2. Service Selection Applications.

networks can meet the diverse and changing needs of
global IoT deployments (3GPP).
Proximity Services (ProSe) over 3GPP networks is vital
because ProSe is a key standard enabling direct connec-
tion between devices in LTE (Long Term Evolution) and
beyond. ProSe, as specified by 3GPP, allows devices
in close proximity to connect directly with one another
via the LTE network, skipping the core network. This
feature is notably useful for public safety applications,
as it allows first responders to communicate in places
where the network is overcrowded or non-existent [35].
It also creates chances for new commercial services and
Internet of Things applications that benefit from direct
device-to-device connectivity.

C. APPLICATIONS RELYING ON SERVICES SELECTION
-The service selection process is even more challenging.
Selecting the best service that matches the end user’s
functionality and quality requirements is necessary. It
involves determining the most suitable service that fulfills
the user’s requirements and optimizing the network resources
to provide the desired level of quality and performance
within various contexts, such as software development,
cloud computing, service-oriented architectures, Internet of
Things (IoT), Healthcare Systems, Network Management,
E-commerce, Web Services, etc. Fig. 2 presents the Service
Selection Applications.

• Cloud Computing(CC): Within cloud computing, it
is common for companies to encounter the need to
make informed decisions regarding selecting cloud
services. These services include a range of offer-
ings, including but not limited to storage, computing
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power, and databases [36]. The primary objective of
such decision-making efforts is to identify the most
suitable cloud services that match the organization’s
specific goals, considering aspects such as performance,
cost, security, and other important considerations.
Service selection approaches assist organizations in
making well-informed judgments regarding the choice
of cloud service providers and the selection of service
plans [37].

• Internet of Things (IoT): Service selection is essential
in IoT systems where various devices and sensors need
to interact with each other to provide many services such
as cameras, actuators, mobiles, homes, hospitals, etc.,
where this Technique helps choose the most appropriate
services for data processing, storage, and analysis in
IoT applications [38].

• Healthcare Systems: In healthcare, service selection
strategies can be employed to choose suitable medical
services to optimize patient care effectively. These
strategies assist healthcare clinicians and administrators
select the most appropriate services, treatments, and
patient interventions. Such techniques include Health
Information Systems, Emergency Medical Services,
Personalized Medicine, Medical Imaging and Diagnosis,
Telemedicine Services, etc. [39], [40].

• Web Services(WS): Service selection is choosing the
most suitable Web service from a pool of available
services to fulfill a specific activity or demand, known
as service selection. Different components of the
services are evaluated during this phase to ensure the
services satisfy the customer’s demands. These aspects
consist of metrics for Quality of Service (QoS), security,
cost, etc. Based on the factors above, various Web
services are evaluated and compared during the selec-
tion process, and select the best service for consumer
demands [41], [42].

• Smart cities: Smart cities use sophisticated technology
to enhance the overall well-being and standard of
living of their citizens. Smart cities use high-tech
to improve residents’ lives. The challenge in this
environment is finding and selecting data and services
in this architecture to enhance citizen lives and nurture
new innovative companies. These services include
transportation, energy and environment, health and
social service, crime and disaster prevention, education,
demographics, logistics urban development and facility
management, culture, tourism, and city administration
[43], [44].

• E-commerce: E-commerce involves online purchases
and sales. It is available on computers, tablets, smart-
phones, and other smart devices in various markets.
E-commerce sells books, plane tickets, etc. E-commerce
platforms use many services to manage product cat-
alogs, payments, orders, customer support, and more.
The service selection process is when the consumer
selects the most suitable service from the available

options. Therefore, choosing the best service requires
applying methods and techniques. This process creates
a comprehensive and competitive online platform [45].

III. EXISTING SERVICE SELECTION WORKS
This section reviews the existing service selection surveys
in various fields. In addition, we present contributions and
discuss the related work of Service selection in mobile
networks in the second subsection.

A. EXISTING SERVICE SELECTION SURVEYS
Within the scope of mobile network service selection, the
imperative to make informed decisions spans across an
array of diverse domains, underscoring its pervasive signif-
icance in the realm of contemporary telecommunications.
This multifaceted decision-making process is intrinsic to
the effective utilization of mobile network services and
contributes significantly to the evolving landscape of mobile
communication technologies. A few reviews have surveyed
the service selection problem in different environments;
previous surveys related to this issue are summarized
below (See Table 2). In this subsection, we discuss the
existing literature on service selection. Authors [46] provide
a review of the literature on QoS-aware dynamic Web
service selection. It covers current QoS models and related
calculation methods, examines and evaluates current service
selection strategies and approaches, and highlights several
weaknesses of existing algorithms. The work suggests several
future study possibilities, such as trusted service selection.
This survey also notes the difficulties of developing Web
service applications and the need for in-depth research.
By using a new classification method, the authors [47]
surveyed, classified, and analyzed various service selection
algorithms in the Internet of Things (IoT) environment
under Quality of Service (QoS) constraints. The study
identifies two main problems that need to be addressed by
the research community to propose a suitable solution for
the service selection problem: (i)Identifying the methods to
design an appropriate IoT environment and determining the
methodology for implementing the proposed solution. (ii)
highlights the importance of an evaluation step for assessing
the efficiency and effectiveness of the proposed solution.
The authors [16] propose a taxonomy to categorize and
compare different service discovery and selection techniques
in IoT. The authors discuss the main challenges associated
with service discovery and selection in IoT and how they
differ from traditional service management approaches. It
also explores the key factors that need to be considered
when evaluating the quality of service (QoS) and quality of
experience (QoE) for cloud services in IoT and how these can
be measured and optimized. The authors [48] aim to Present
a Systematic Literature Review (SLR) and study the current
IoT service selection approaches where they Describe the
main challenges of the IoT service selection and Provide an
exact evaluation of discussed mechanisms using some impor-
tant QoS metrics. Sun et al. [14] provide a comprehensive

VOLUME 5, 2024 3233



Hadjkouider et al.: REVIEW OF SERVICE SELECTION STRATEGIES IN MOBILE IoT NETWORKS

TABLE 2. Comparison of the reviewed works about service selection.

survey of state-of-the-art Cloud service selection approaches,
analyzing them from seven perspectives: context, purpose,
data representation models, selection techniques, selection
parameters, methods for quantifying qualitative parameters,
and criteria weighting methods. The authors classified Cloud
service selection approaches into three categories: MCDM-
based, multi-criteria optimization-based, and logic-based.
In [2], the authors have highlighted the extensive use
of multi-criteria decision-making (MCDM) techniques in
service selection, specifically in determining the weight
of quality of service (QoS) factors and ranking services
provided by different service providers. The authors present
a comprehensive classification of service selection schemes
based on Multiple Criteria Decision Making (MCDM) and
discuss their adaptation and application in various contexts,
including Web service selection, Web service composition,
and cloud service selection. The primary objective is to assist
decision-makers in assessing the relative importance of each
Quality of Service (QoS) factor and the ranking of services
offered by different service providers. Another work has
presented an exhaustive survey of the optimal selection and
composition of cloud-based services [49]. It begins with a
summary of recent research in cloud manufacturing, followed

by a discussion of the SCOS (Service Composition and
Optimal Selection) issue. The authors discuss the difficulties
associated with the authenticity and dependability of QoS
values, the significance of user behavior data, and the need
to move towards automated and integrated service compo-
sition. The survey also presents recent advancements in six
main areas of cloud manufacturing, including architecture,
business modes, enabling technologies, resource modeling
and scheduling, service virtualization, and task description. A
survey for service selection has been investigated in dynamic
environments. Manqele et al. [50] have analyzed various
service selection approaches in dynamic environments and
propose a method for selecting the most effective one based
on certain factors. The proposed approach was tested by
manipulating the relevant services description of available
services, and the method was evaluated based on response
time, recall, and precision metrics. The experiments showed
that the content-based algorithm returned more relevant
services to the user and took a shorter time. The authors
also discuss the QoS constraints that must be considered
when selecting a service, such as reliability, response
time, cost, throughput, integrity, and platform/API. The
authors [15] introduced a systematic review of existing
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cloud service selection approaches and offered a taxonomy
based on a thorough literature study according to eight
dimensions: decision-making methods, context, purposes,
cloud service performance parameters, simulation/language
tools, domain, datasets, and validation methods. The authors
identify nine crucial challenges in selecting cloud services
that require additional research. Comparing the Analytic
Hierarchy Process (AHP) and the Analytic Network Process
(ANP), the study concludes that AHP is superior without
feedback and dependencies. In contrast, ANP is ideal
for complex decision-making involving interdependencies
between criteria and alternatives.

B. SERVICE SELECTION IN MOBILE NETWORKS
This section discusses the existing literature on service
selection in mobile networks (See Table 3). It reviews
various approaches and techniques for improving the process
of service selection in mobile networks, such as game theory
models, machine learning, and fuzzy logic. The strengths and
limitations of each approach are evaluated, providing insights
into the evolution of service selection mechanisms. In the
UAV context, a new Game Theoretic approach was proposed
for Selection Services in UAV Clouds (GTSSUC) [53] to
enable normal users to select the most suitable UAV-
Service-Provider. The proposed approach considers the user
requirements and the qualities of the UAV provider to find
the most adequate provider. The simulation advocates for
the proposed method’s efficiency in both network QoS and
service gain.
In the same context, Brahimi et al. [54] investigated a

Game Theory approach for Cloud Services(GTCS)in MEC-
and UAV-enabled networks, enabling ordinary end-users to
select the most suitable UAV service provider based on spe-
cific features, limitations, and prices. Hadjkouider et al. [8]
introduced a Stackelberg game-based solution for service
discovery and selection in the context of UAV-based mobile
edge computing. The proposed game is efficient in terms
of price and QoS metrics. It allows clients to determine
the most appropriate provider while efficiently considering
consumer preferences and service constraints.
Two Linear Integer Problem (LIP)-based optimization

techniques [55] are proposed for selecting the optimal
set of UAVs: Energy Aware Selection of UAVs (EAS)
focuses on minimizing energy consumption, while Delay
Aware Selection of UAVs (DAS) aims to reduce response
times. DAS is particularly effective for optimizing operation
time, while EAS is geared towards minimizing energy
consumption. In the context of Vehicular Ad hoc Networks
(VANETs), Brik et al. [56] introduced a novel game
theory-based approach for managing service provisioning in
vehicular cloud computing. This approach takes into account
the benefits of each player and allows Consumer Vehicles
(CVs) to select the most suitable Provider Vehicle (PV) based
on their probability of interaction. CVs can choose to either
Consume (C) or Not Consume (NC), while PVs can decide
whether to Offer (O) or Not Offer (NO). However, this

approach operates exclusively on a Vehicle-to-Vehicle (V2V)
architecture and does not consider Vehicle-to-Infrastructure
(V2I) interactions.
In [57], authors introduced a flexible approach for

selecting a vehicular cloud service provider based on
a link stability metric and linguistic quantifiers. The
system efficiently handles user preferences and reduces
latency while considering consumer preferences and service
provider features. The ranking was refined by defining two
unique operators: Least Satisfactory Proportion (LSP) and
Most Satisfactory Proportion (MSP). Additionally, the work
presented in [58] proposed a multi-agent/multi-objective
interaction game system to manage on-demand service
provision in a vehicular cloud based on a game theoretic
approach and a Quality of Experience (QoE) framework.
Three game approaches were developed to help drivers
minimize service costs and latency while maximizing their
privacy. Furthermore, the authors investigated the QoE
framework for service provision in a vehicular cloud for
various types of users.
Zhang et al. [59] investigated a Stackelberg game-based

approach to address the challenge of service pricing and
selection for IoT applications offloading in a multi-MEC
system. The proposed method comprises two stages: in the
first stage, the cloud service broker sets service prices and
load-balancing strategies to maximize revenue, while in the
second stage, IoT users determine the number of their gener-
ated application requests. The method of backward induction
is employed to solve the game, and the effectiveness of the
proposed scheme is validated through simulation results. In
the same context, Singh et al. [60], analyzed the issue of IoT
service selection, considering the IoT framework as a com-
position of three major components: things, communication,
and computing. Subsequently, the quality-of-service (QoS)
parameters associated with each of these components are
discussed. Furthermore, the authors investigate a framework
that presents a hybrid strategy for selecting IoT-based
services, which combines the Analytic Hierarchy Process
(AHP) and Technique for Order of Preference by Similarity
to Ideal Solution (TOPSIS) approaches.
Process management in resource-constrained WSNs is a

crucial topic that warrants significant attention to intelligently
select services with optimal QoS values and residual energy.
In [61], authors proposed an energy-aware QoS-guaranteed
workflow management mechanism, a novel QoS model,
an efficient service selection schema, and an adaptation
mechanism for balanced energy usage in WSNs using Linear
Programming (LP). The study also addresses the necessity
for runtime modifications of component services based on
residual energy and explores the trade-off between execution
process changes and network lifetime.

C. SERVICE DISCOVERY IN MOBILE IOT NETWORKS
Service discovery in the Internet of Things (IoT) is critical
for rapidly discovering and accessing services across several
IoT networks. Multiple approaches have been presented to
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improve the service discovery processes in IoT contexts.
Demir et al. [62] introduced a service discovery technique
called Peer-Assisted Multi-Service Discovery (PAMSer) that
is designed to be both highly scalable and reliable. The
system aims to identify and pick services that fulfill the
specified Quality of Service (QoS) criteria. This algorithm
utilizes a peer-to-peer (P2P) research discovery technique
to give real-time quality of service (QoS) information for
services. It eliminates the requirement for periodic monitor-
ing of services or flooding of search query messages, as seen
in current systems. Furthermore, a selection optimization
algorithm called Optimal Selection (OptSel) is proposed
to enhance the selection process. The authors propose a
deep reinforcement learning-based approach for selecting
and composing moving IoT services [63]. The primary focus
is on optimizing the composition process through learning
algorithms. The project seeks to address key difficulties in
IoT service composition by focusing on improving accuracy,
scalability, and efficiency. The suggested method is evaluated
using a detailed comparison to a parallel flock-based
service discovery algorithm, which provides useful insights
into its accuracy and effectiveness. Furthermore, the study
contributes to the formal modeling of crowdsourced moving
services by employing a spatiotemporal model to ease
service discovery and composition, minimizing dependency
on traditional indexing processes. Through these efforts, the
study hopes to advance the state-of-the-art in IoT service
composition, opening up new options for future research
and development in this field. The study [64] proposes
a latent-based recommendation system optimized for the
Social Internet of Things (SIoT). It uses multi-modal features
to generate latent item graphs targeted at increasing service
recommendations. Extensive experimental evaluations are
carried out, using real-world datasets and performance
metrics like MAE, RMSE, Precision, Recall, and NDCG.
The results show that the suggested system outperforms
the baseline approaches in terms of accuracy and precision.
In addition, the experimental setup includes comparisons
with existing methodologies, a complete examination of item
graphs formed from multi-modal features, and sensitivity
analysis on important hyperparameters, which provide exten-
sive insights into the system’s performance and robustness.
In [65] authors present a configurable distributed network
service discovery system that employs stateless scanning
technology and random destination address approaches to
improve efficiency. This text discusses the use of the
operating system protocol stack to thoroughly examine and
establish connections, resulting in more precise service
discovery. Moreover, the paper provides a collection of
patterns that may be used to convert user-customized service
descriptions into standard syntax. This helps to simplify the
process of integrating these descriptions into the scanning
tool ecosystem. A service discovery solution specifically
designed for distributed embedded systems based on edge
choreography has been proposed [66]. This solution utilizes
Raspberry Pi machines at the IoT edge layer. The application

assesses the use of the CPU and the duration of delays
in various methods of exchanging messages, emphasizing
the influence of a regular expression interpreter on the
efficiency of the system. This study presents illustrations
of message body structure for different delivery patterns,
highlighting the incorporation of new services with a limited
understanding of meaning. The paper [67] introduces a Web
service selection method specifically developed to facilitate
the worldwide optimization of Quality of Service (QoS)
and dynamic replanning. This algorithm utilizes location
matrix coding and integrates user feedback to improve
the precision of service selection. The study conducts a
thorough evaluation to determine the efficacy of several
QoS measurement methods and ranking algorithms. User
satisfaction metrics are used as the criteria for evaluation.
Simulation studies are performed to verify the effectiveness
of QoS-aware service discovery in satisfying consumers’
requirements. Moreover, the paper discusses the difficulties
related to harmonizing the comprehension of QoS indicators
among consumers and service providers, highlighting the sig-
nificance of this comprehension in enhancing service quality
and satisfaction. A specialized Graph Neural Network (GNN)
method designed for service discovery [68] is presented
in large-scale Social Internet of Things (SIoT) networks,
using the social connections between devices. The suggested
approach’s usefulness in facilitating fast service discovery
across SIoT networks is demonstrated by simulated tests
done on real-world datasets, evaluating various embedding
strategies and clustering methodologies. The authors present
a new technique, as described in [69], that focuses on
clustering objects to enable the grouping of entities that have
similar services and capabilities, with the goal of promoting
reciprocal collaboration. The suggested approach improves
the efficiency of service search by clustering objects based
on shared criteria and establishing relationships between ser-
vice kinds and inter-object collaboration. This methodology
enhances both the efficiency of service discovery and the
effectiveness of community identification inside the Social
Internet of Things (SIoT) ecosystem.

IV. PROPOSED TAXONOMY FOR SERVICE SELECTION
APPROACHES IN MOBILE NETWORKS
The following section explains the proposed classification
approach for service selection in mobile networks, as
depicted in Fig. 3. Our taxonomy classifies the methods
into five categories based on the state-of-the-art research
approaches identified in our survey.

• The first category comprises mobile devices that func-
tion as service providers or sources. They may be
equipped with various sensors (e.g., cameras, thermal
sensors, LiDAR) to wirelessly collect and transmit data
in real-time, such as UAV, VANET, MANET, and IoT
applications.

• In the second category, architecture specifies the struc-
ture, behavior, and perspectives necessary to meet all
technical and operational requirements while optimizing
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FIGURE 3. Taxonomy of service selection approaches in mobile networks.

TABLE 4. Summary of service selection methods in mobile networks.

common quality attributes such as performance and
security. It illustrates how processes interact with one
another and how network components are distributed.
The architecture structure comprises centralized, decen-
tralized, hierarchical, and hybrid elements.

• The third category describes computing devices
that allocate computing resources, such as servers,
storage systems, and databases, to provide services,
applications, and data storage. The proper-
ties above encompass scalability and flexibility,
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such as cloud computing, edge computing, and
cloudlet.

• The metrics in The fourth category refer to the
specific criteria or parameters employed in assessing
and selecting various mobile services or applications.
These indicators assist consumers and service providers
in making well-informed decisions regarding selecting
services that align with their requirements and prefer-
ences, such as cost, security, and user preference.

• The fifth category identifies service selection methods
that encompass a range of techniques and tactics
employed to ascertain the most suitable service or appli-
cation for fulfilling a specified task or function. Given
the restricted resources and connectivity alternatives
available on mobile devices, efficient service selection is
paramount to offer an excellent user experience. These
methods include Game Theory, Machine Learning,
Fuzzy Logic, and MCDM (Multi-Criteria Decision
Making). Fig. 3

V. SERVICE SELECTION SOLUTIONS’ METHODS AND
APPROACH
A. SERVICE SELECTION’ METHODS
The techniques of Service selection methods in mobile IoT
networks, such as Game Theory, Machine Learning, Fuzzy
Logic, and Multi-Criteria Decision Making (MCDM), have
been applied in the context of mobile IoT networks. We
discuss this issue below for detailed experimental results and
case studies.

• Game Theory: Game Theory is employed to represent
interactions among different agents in a network, where
each actor strives to maximize its own utility. Within the
realm of mobile IoT networks, these agents encompass
devices, services, or users. Game Theory enables the
examination of strategic choices in situations involving
competition or cooperation, especially in cases with
scarce resources, where gadgets or services vie for these
restricted resources [70]. Game-theoretic approaches
frequently result in equilibrium solutions, where no
actor may gain a benefit by unilaterally changing their
strategy. These equilibrium points ensure that resource
allocation and service selection are optimized fairly and
equally. Implementations sometimes involve the use of
auction-based models or cooperative gaming scenarios
to allocate resources and provide services efficiently.
These advanced techniques improve decision-making
processes in mobile IoT networks, guaranteeing equi-
table allocation of resources and optimizing overall
network performance.

• Machine Learning: Machine Learning: By employing
machine learning methodologies, it becomes feasible
to predict the most advantageous services for IoT
(Internet of Things) devices through the examination of
previous information [72]. This predictive methodology
is extremely beneficial in adjusting to changing network

circumstances and user needs. Training machine learn-
ing models on historical data can lead to high accuracy
in predicting service requirements, enabling efficient
allocation of services through dynamic optimization.
Different machine learning techniques, like as neural
networks, decision trees, and reinforcement learning,
are used as centralized methods for allocating services
in real-time. These algorithms take into account both
network conditions and device behavior. In addition,
techniques such as federated learning or distillation,
which function based on teacher-student paradigms,
successfully tackle issues related to scalability and
flexibility [73]. These innovative methodologies enable
systems to constantly optimize the distribution of
services, ensuring the effective use of resources and
enhancing overall system performance.

• Fuzzy Logic: Fuzzy Logic deals with the process of
thinking that is characterized by being approximate
rather than strictly rigid and precise [74]. Fuzzy
Logic is highly beneficial in mobile IoT networks
for making decisions when faced with ambiguity and
inaccurate information, which is common owing to
the dynamic nature of these networks. Fuzzy Logic
systems are highly effective in managing ambiguity and
uncertainties that are naturally present in IoT situations.
They provide strong decision-making processes for
selecting services. Fuzzy Logic implementations may
use fuzzy rule-based systems that assess different
factors, such as battery life, network bandwidth, and
service latency, in order to find the most suitable
service options [71]. By integrating Fuzzy Logic
into decision-making procedures, mobile IoT networks
may proficiently handle ambiguous circumstances,
guaranteeing adaptable and effective service selection
customized to the current network dynamics. Possible
implementations could involve the utilization of fuzzy
rule-based systems to select services depending on fac-
tors like as battery life, network bandwidth, and service
latency.

• MCDM: Multi-criteria decision-making (MCDM)
approaches are essential for assessing and resolving
conflicts between numerous criteria in decision-making
processes. In the context of mobile IoT networks, these
criteria often include aspects like as service quality,
cost, energy consumption, and latency [60]. MCDM
methodologies, such as the Analytic Hierarchy Process
(AHP) or Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS), have demonstrated their
efficacy in systematically assessing and prioritizing
many criteria to pick the best appropriate services
for IoT devices. MCDM is utilized in the selection
of IoT services for smart cities, where many criteria
such as service response time, dependability, and
energy efficiency need to be carefully evaluated. By
utilizing Multiple Criteria Decision Making (MCDM)
procedures, decision-makers may effectively navigate
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FIGURE 4. Service selection technique tree.

intricate decision landscapes, taking into account a wide
range of criteria and making well-informed choices that
are in line with their intended objectives.

The existing methods for service selection solutions can
be categorized into two main groups, Fig. 4:

• Optimization-based techniques: In service selection,
optimization-based techniques aim to find the optimal
allocation or assignment of services to specific demands
or requirements. The objective is to optimize a particular
performance metric, such as minimizing cost, maxi-
mizing efficiency, or maximizing resource utilization.
This involves employing techniques such as dynamic
programming, integer programming, greedy algorithms,
etc. The focus is on determining the best configuration
or combination of services that satisfy the given
constraints and optimize the defined objective [55].

• Comparison-based techniques: refers to a specific
method of selecting services that involves comparing
different services to identify the optimal combina-
tion that can effectively fulfill a given set of needs.
These techniques consider various factors and criteria,
such as cost, quality, reliability, customer satisfaction,
and other relevant criteria. The focus is on iden-
tifying the best alternative(s) based on the overall
performance across multiple criteria [75]. One of
the most common comparison-based service selec-
tion approaches is Multiple Criteria Decision Making
(MCDM) [76], which includes methods such as
Analytic Hierarchy Process/Analytic Network Process
(AHP/ANP), Technique for Order of Preference by
Similarity to Ideal Solution (TOPSIS), outranking,

Multi-Attribute Utility Theory (MAUT), and Simple
Additive Weighting (SAW), among others.

B. SERVICE SELECTION-BASED APPROACH
• QoS-based service selection: Quality of Service (QoS)
involves implementing a mechanism that assigns vary-
ing priority levels to different applications, users, or
data flows. This mechanism also ensures a specific
performance for a given data flow. QoS-based service
selection entails selecting the most suitable service
by considering the user’s quality of service (QoS)
prerequisites and the range of services that are acces-
sible. This methodology is employed within wireless
networks to enhance the service rendered to users.
The suggested method entails the reception of user
requests and subsequent analysis of service patterns
by identifying comparable services, locations, and the
requisite data values. The primary objective of this
initiative is to optimize the quality of service (QoS)
advancements in the realm of mobile networks, as stated
in reference [77].

• Cost-based service selection: Cost-aware service selec-
tion in mobile environments involves choosing services
from various providers based on cost considerations.
Wireless networks offer connectivity and data services
for both personal and corporate use, thus necessitating
a balance between cost and quality. Cost-aware service
selection aims to find the most cost-effective solution
for users, taking into account factors such as data usage
patterns, coverage, dependability, scalability, and value-
added services. Additionally, it requires knowledge of
service providers’ pricing and agreements. Conducting
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research, comparing services, and analyzing cost-quality
trade-offs within budget constraints can help users select
a reliable and affordable service [78].

• Energy consumption-based service selection: The
issue of limited battery capacity is becoming more rele-
vant in energy consumption within mobile environments
of service selection due to the advancements in mobile
networks [79]. Conventional approaches endeavor to
attain this goal by employing a straightforward method
of selecting services based solely on their minimal
reaction time. However, the challenge is determining
the most optimal service for each activity to minimize
the overall energy usage. Using these strategies can
effectively minimize the reaction time of composite
services, as demonstrated in the study by Feeney and
Nilsson [80]. Consequently, adopting these methods
can ensure the lowest possible standby energy con-
sumption. In wireless networks, it is imperative to
minimize standby energy consumption and optimize
data transmission during favorable network circum-
stances to mitigate energy consumption associated with
data transmission.

• Security-based service selection: In the current digital
landscape, security-based services have emerged as
pivotal components, prioritizing the safety and protec-
tion of various entities, particularly individuals. This
paradigm emphasizes selecting services that bolster
essential security elements [81], including authentica-
tion, trust, privacy, object access control, and data
integrity. The selection process aims to ensure that
chosen components, be they services or objects, align
seamlessly with the security requirements defined by
users and ongoing programs, thereby guaranteeing an
optimal level of responsiveness [82]. A viable solution
to enhancing security in service selection involves inte-
grating pseudonym techniques [83]. This strategy offers
a promising approach to address privacy concerns in
the digital age. By leveraging pseudonyms, personalized
services can be delivered without compromising the
imperative of privacy preservation. This integration
heralds a future where privacy and service quality can
coexist harmoniously. The following case studies serve
as illustrations [84]:
– Online retail: Within the domain of e-commerce,
online retailers are implementing pseudonym strategies
to protect customer purchase records. Through the pro-
cess of anonymizing transactional data, these systems
guarantee the confidentiality and protection of sensitive
consumer information.
– Healthcare services: Healthcare providers are using
pseudonyms for patient records, which allows for
discreet treatment and medical care delivery while
maintaining strict privacy regulations.
Despite the effectiveness of pseudonym techniques
in strengthening privacy, it’s crucial to recognize
their inherent vulnerabilities. Potential risks encompass

linkability, inference attacks, data breaches, and addi-
tional cybersecurity threats like phishing attacks [85], all
of which present substantial challenges in service selec-
tion. This necessitates vigilance against such malicious
activities and the implementation of robust security
measures to safeguard sensitive data and uphold service
integrity.

• Combined metrics based service selection: This par-
ticular set of methodologies aims to identify the
most appropriate services and objects by considering
a range of characteristics [2]. The selection method
is commonly employed to integrate services or prod-
ucts to construct a more intricate framework that
enhances capabilities and overall performance. The
various metrics under consideration encompass all
network performance characteristics, including energy
consumption, security, dependability, throughput, and
other relevant factors. Therefore, the selection method
requires establishing a harmonious balance between
these specified metrics, which may occasionally conflict
with each other, to determine the most advantageous
services from the array of choices available. Regularly
assessing metrics for each selectable element and
maintaining their updates are crucial to ensure the
utmost accuracy of outcomes throughout the selection
process [86].

VI. CHALLENGES AND FUTURE RESEARCH
DIRECTIONS
The service selection problem has been extensively explored
by researchers, resulting in the proposal of several study
approaches. However, it is imperative to acknowledge
that specific unresolved challenges within academic and
industrial domains require attention and resolution in the
forthcoming period. This section focuses on the challenges
and future research directions related to promoting and
developing competent and efficient service selection solu-
tions. Figure 5 presents the challenges and future research
directions.

A. CHALLENGES
• Battery life and energy efficiency: battery capacity is
a constraint for mobile devices. Extending battery life
and enhancing energy efficiency continue to be signif-
icant obstacles. Discovering and selecting appropriate
services from the geographically closest cloud data
centers can reduce energy consumption in a mobile
environment. Additionally, addressing this challenge
involves optimizing service selection to utilize fewer
device resources.

• Quality of Service (QoS): QoS presents several signifi-
cant challenges. It is crucial to ensure efficient, reliable
communication and provide users with a satisfactory
and consistent level of service, especially in scenarios
where there may be variations in network conditions,
service providers, and user requirements.
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FIGURE 5. Challenges and future research directions.

• Security and privacy: security and privacy measures for
service selection in mobile environments and networks
are essential to safeguard the integrity and protection
of data. It is a major concern for customers to
ensure confidentiality, authentication, data integrity, and
privacy when they require any service from a service
provider. Several research efforts have been conducted
to address security and confidentiality concerns and
ensure secure service delivery.

• Scalability and resource management: It can be defined
as managing the growing number of mobile devices
and efficiently allocating resources. The system must
be capable of accommodating new devices, services,
or operations and handling increasing requests without
compromising the quality and performance of existing
services. Therefore, scalability refers to the ability to
manage a large volume of connected devices in a mobile
environment, which is considered a challenge for the
network.

B. FUTURE RESEARCH DIRECTIONS
As the technological landscape evolves, several key domains
emerge as potential focal points for academic and industry-
based exploration:

• 5G and beyond: selecting a service provider and plan in
the context of 5G (fifth generation) wireless technology
involves considering various factors to ensure you get
the best value and performance, and with increased
connectivity compared to previous generations, which
required offering faster data speeds and lower latency to
minimize a gap between the possible transformation in

terms of performance and efficiency and the emerging
new service requirements.

• Edge AI: it revolutionizes service selection by imbuing
it with intelligence, dynamism, and responsiveness
to evolving conditions and user preferences. This
integration enables the system to effectively optimize
and select the most suitable service, while also ana-
lyzing and comparing the Quality of Service (QoS)
offered by diverse providers. This capability proves
especially valuable in scenarios necessitating real-time
decision-making. Furthermore, Edge AI facilitates the
customization of services based on preferences and
content availability across multiple platforms, thereby
enhancing the overall user experience.

• Self quantity: Self-quantification on mobile devices and
apps can significantly influence personal data analyt-
ics and self-improvement, including service selection.
It enhances decision-making and overall well-being
through data collection and tracking, health and fitness
tracking, data privacy and security, affordability, and
guaranteed service availability.

• Blockchain technology: it is a chain of blocks in which
transaction information is recorded and maintained
in a distributed public ledger across several peer-to-
peer-connected virtual computers. The selection of a
provider is typically based on the values provided and
customer feedback. These services are offered to various
organizations and utilized by multiple consumers. This
underscores the need for a trustworthy environment
to evaluate the parametric values for service selection
using blockchain technology.

VII. CONCLUSION
As a promising and dynamic field, service selection in
mobile networks has garnered significant attention across
various domains such as healthcare, education, e-commerce,
transportation, etc., aiming to select the most suitable
services for users based on multiple factors. However, the
mobility of networks introduces a range of challenges that
must be addressed to make the service selection process
more seamless and efficient.
This paper reviews proposed solutions that leverage

mobile networks for service selection, employing differ-
ent techniques and application services while safeguarding
privacy using pseudonym techniques. We categorize these
solutions based on the metrics used, including QoS-based
selection, cost-based, security-based, etc., and classify them
into two main groups: optimization-based and comparison-
based techniques. Through this classification, we identify the
integration of some new technologies for service selection
to better serve users’ needs, such as deep learning and game
theory, along with addressing recent research advancements.
Finally, we highlight the main challenges and future research
directions in this field, aiming to inspire further studies
and engage researchers interested in advancing this area of
research.
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“A comparative analysis of multi-criteria decision-making methods for
resource selection in mobile crowd computing,” Symmetry, vol. 13,
no. 9, p. 1713, 2021.

[7] K. Baek and I.-Y. Ko, “Spatio-cohesive service selection using
machine learning in dynamic IoT environments,” in Proc. 18th Int.
Conf. Web Eng. (ICWE), 2018, pp. 366–374.

[8] A. M. Hadjkouider, C. A. Kerrache, A. Korichi, Y. Sahraoui, and
C. T. Calafate, “Stackelberg game approach for service selection in
UAV networks,” Sensors, vol. 23, no. 9, p. 4220, 2023.

[9] D. H. Devi et al., “5G technology in healthcare and wearable devices:
A review,” Sensors, vol. 23, no. 5, p. 2519, 2023.

[10] H. Yu, T. Taleb, and J. Zhang, “Deterministic latency/jitter-aware
service function chaining over beyond 5G edge fabric,” IEEE Trans.
Netw. Service Manag., vol. 19, no. 3, pp. 2148–2162, Sep. 2022.

[11] S. Deng, H. Wu, D. Hu, and J. L. Zhao, “Service selection for
composition with QoS correlations,” IEEE Trans. Services Comput.,
vol. 9, no. 2, pp. 291–303, Mar./Apr. 2016.

[12] Z. Ding, J. Liu, Y. Sun, C. Jiang, and M. Zhou, “A transac-
tion and QoS-aware service selection approach based on genetic
algorithm,” IEEE Trans. Syst., Man, Cybern. Syst., vol. 45, no. 7,
pp. 1035–1046, Jul. 2015.

[13] H. Ma, A. Wang, and M. Zhang, “A hybrid approach using genetic
programming and greedy search for QoS-aware web service composi-
tion,” in Transactions on Large-Scale Data- and Knowledge-Centered
Systems XVIII Special Issue on Database- and Expert-Systems
Applications Berlin, Germany: Springer, 2015, pp. 180–205.

[14] L. Sun, H. Dong, F. K. Hussain, O. K. Hussain, and E. Chang, “Cloud
service selection: State-of-the-art and future research directions,” J.
Netw. Comput. Appl., vol. 45, pp. 134–150, Oct. 2014.

[15] N. Thakur, A. Singh, and A. L. Sangal, “Cloud services selection: A
systematic review and future research directions,” Comput. Sci. Rev.,
vol. 46, Nov. 2022, Art. no. 100514.

[16] M. Achir, A. Abdelli, L. Mokdad, and J. Benothman, “Service
discovery and selection in IoT: A survey and a taxonomy,” J. Netw.
Comput. Appl., vol. 200, Apr. 2022, Art. no. 103331.

[17] X. Fang, “Semantic clustering analysis for web service discovery
and recognition in Internet of Things,” Soft Comput., vol. 27, no. 3,
pp. 1751–1761, 2023.

[18] Y. Dongre and R. Ingle, “An investigation of QoS criteria for optimal
services selection in composition,” in Proc. 2nd Int. Conf. Innov. Mech.
Ind. Appl. (ICIMIA), 2020, pp. 705–710.

[19] F. Ahmad, Z. Ahmad, C. A. Kerrache, F. Kurugollu, A. Adnane, and
E. Barka, “Blockchain in Internet-of-Things: Architecture, applications
and research directions,” in Proc. Int. Conf. Comput. Inf. Sci. (ICCIS),
2019, pp. 1–6.

[20] G. Ruggeri, V. Loscrí, M. Amadeo, and C. T. Calafate, The Internet of
Things for Smart Environments. Cham, Switzerland: Springer, 2020,
p. 51.

[21] J. Li and S. Zhu, “Service composition considering energy consump-
tion of users and transferring files in a multicloud environment,” J.
Cloud Comput., vol. 12, no. 1, pp. 1–12, 2023.

[22] A. Sunyaev and A. Sunyaev, “Cloud computing,” in Internet
Computing Principles of Distributed Systems and Emerging Internet-
Based Technologies, Cham, Switzerland: Springer, 2020, pp. 195–236.

[23] H. Wu et al., “Mobility-aware service selection in mobile edge
computing systems,” in Proc. IEEE Int. Conf. Web Services (ICWS),
2019, pp. 201–208.

[24] G. Zou, Z. Qin, S. Deng, K.-C. Li, Y. Gan, and B. Zhang,
“Towards the optimality of service instance selection in mobile edge
computing,” Knowl.-Based Syst., vol. 217, Apr. 2021, Art. no. 106831.

[25] C. A. Kerrache, C. T. Calafate, N. Lagraa, J.-C. Cano, and P. Manzoni,
“RITA: RIsk-aware trust-based architecture for collaborative multi-hop
vehicular communications,” Security Commun. Netw., vol. 9, no. 17,
pp. 4428–4442, 2016.

[26] A. M. Abdullah, “Mobile Ad Hoc Networks: A Survey of Existing
Mobility Models and Routing Protocols. Univ. Sulaimani, Kurdistan
Region, Iraq, 2021.

[27] S. G. Datey and T. Ansari, “Mobile ad-hoc networks its advantages and
challenges,” Int. J. Elect. Electron. Res., vol. 3, no. 2, pp. 491–496,
2015.

[28] Z. Sun et al., “Applications of game theory in vehicular networks: A
survey,” IEEE Commun. Surveys Tuts., vol. 23, no. 4, pp. 2660–2710,
4th Quart., 2021.

[29] H. Amirat, N. Lagraa, C. A. Kerrach, and Y. Ouinten, “Fuzzy
clustering for misbehaviour detection in VANET,” in Proc. Int. Conf.
Smart Commun. Netw. Technol. (SaCoNeT), 2018, pp. 200–204.

[30] S. Djeradi, T. Bendouma, N. Lagraa, C. A. Kerrache, A. Lakas,
and B. Brik, “Toward the integration of UAVs’ services into the
cloud,” IEEE Commun. Stand. Mag., vol. 5, no. 4, pp. 25–32,
Dec. 2021.

[31] C. A. Kerrache, C. Calafate, A. Lakas, and M. Lahby, Internet
of Unmanned Things (IoUT) and Mission-Based Networking. Berlin,
Germany: Springer Nat., 2023.

[32] M. Elshrkawey, S. M. Elsherif, and M. E. Wahed, “An enhancement
approach for reducing the energy consumption in wireless sensor
networks,” J. King Saud Univ. Comput. Inf. Sci., vol. 30, no. 2,
pp. 259–267, 2018.

[33] K. Muteba, K. Djouani, and T. Olwal, “5G NB-IoT: Design,
considerations, solutions and challenges,” Procedia Comput. Sci.,
vol. 198, pp. 86–93, Jan. 2022.

[34] K. Shafique, B. A. Khawaja, F. Sabir, S. Qazi, and M. Mustaqim,
“Internet of Things (IoT) for next-generation smart systems: A
review of current challenges, future trends and prospects for emerg-
ing 5G-IoT scenarios,” IEEE Access, vol. 8, pp. 23022–23040,
2020.

[35] U. N. Kar and D. K. Sanyal, “A critical review of 3GPP standardization
of device-to-device communication in cellular networks,” SN Comput.
Sci., vol. 1, no. 1, p. 37, 2020.

[36] L. Wang, Q. He, D. Gao, J. Wan, and Y. Zhang, “Temporal-
perturbation aware reliability sensitivity measurement for adaptive
cloud service selection,” IEEE Trans. Services Comput., vol. 15, no. 4,
pp. 2301–2313, Jul./Aug. 2022.

[37] M. Rahimi, N. J. Navimipour, M. Hosseinzadeh, M. H. Moattar, and
A. Darwesh, “Toward the efficient service selection approaches in
cloud computing,” Kybernetes, vol. 51, no. 4, pp. 1388–1412, 2022.

[38] W. Yang and F. Deng, “A service selection method based on QoS in
IOT,” in Proc. 5th Int. Conf. Comput. Commun. Syst. (ICCCS), 2020,
pp. 791–795.

[39] A. Lakhan et al., “Cost-efficient service selection and execution
and blockchain-enabled serverless network for Internet of Medical
Things,” Math. Biosci. Eng., vol. 18, no. 6, pp. 7344–7362,
2021.

[40] A. H. Sodhro, F. K. Shaikh, S. Pirbhulal, M. M. Lodro, and
M. A. Shah, “Medical-QoS based telemedicine service selection using
analytic hierarchy process,” in Handbook of Large-Scale Distributed
Computing in Smart Healthcare. Cham, Switzerland: Springer, 2017,
pp. 589–609.

[41] M. Daaji, A. Ouni, M. M. Gammoudi, S. Bouktif, and M. W. Mkaouer,
“Multi-criteria web services selection: Balancing the quality of design
and quality of service,” ACM Trans. Internet Technol., vol. 22, no. 1,
pp. 1–31, 2021.

[42] W. Serrai, A. Abdelli, L. Mokdad, and Y. Hammal, “Towards an
efficient and a more accurate web service selection using MCDM
methods,” J. Comput. Sci., vol. 22, pp. 253–267, Sep. 2017.

[43] P. Sirohi et al., “Energy-efficient cloud service selection and recom-
mendation based on QoS for sustainable smart cities,” Appl. Sci.,
vol. 11, no. 20, p. 9394, 2021.

[44] T. K. Soltvedt, “A distributed-to-centralized cost model for service
selection in smart cities,” M.S. thesis, Dept. Comput. Sci., Norwegian
Univ. Sci. Technol., Trondheim, Norway, 2019.

VOLUME 5, 2024 3243



Hadjkouider et al.: REVIEW OF SERVICE SELECTION STRATEGIES IN MOBILE IoT NETWORKS

[45] K. Cao, Y. Xu, Q. Wu, J. Wang, and C. Liu, “Optimal chan-
nel and logistics service selection strategies in the e-commerce
context,” Electron. Commer. Res. Appl., vol. 48, Jul./Aug. 2021,
Art. no. 101070.

[46] X. Han, Y. Liu, B. Xu, and G. Zhang, “A survey on QoS-aware
dynamic web service selection,” in Proc. 7th Int. Conf. Wireless
Commun., Netw. Mobile Comput., 2011, pp. 1–5.

[47] A. N. Abosaif and H. S. Hamza, “Quality of service-aware service
selection algorithms for the internet of things environment: A review
paper,” Array, vol. 8, Dec. 2020, Art. no. 100041.

[48] Y. Li, Y. Huang, M. Zhang, and L. Rajabion, “Service selection mecha-
nisms in the Internet of Things (IoT): A systematic and comprehensive
study,” Clust. Comput., vol. 23, pp. 1163–1183, Jun. 2020.

[49] H. Bouzary and F. F. Chen, “Service optimal selection and composition
in cloud manufacturing: A comprehensive survey,” Int. J. Adv. Manuf.
Technol., vol. 97, pp. 795–808, Apr. 2018.

[50] L. Manqele, M. Dlodlo, L. Coetzee, and G. Sibiya, “A survey for
service selection approaches in dynamic environments,” in Proc. IEEE
AFRICON, 2017, pp. 1049–1054.

[51] V. Swathi, G. S. Kumar, and A. V. Vathsala, “Cloud service selection
system approach based on QoS model: A systematic review,” Int. J.
Recent Innov. Trends Comput. Commun., vol. 11, no. 2, pp. 5–13,
2023.

[52] S. H. Ghafouri, S. M. Hashemi, and P. C. Hung, “A survey on
web service QoS prediction methods,” IEEE Trans. Services Comput.,
vol. 15, no. 4, pp. 2439–2454, Jul./Aug. 2022.

[53] F. Z. Bousbaa et al., “GTSS-UC: A game theoretic approach for
services’ selection in UAV clouds,” in Proc. IEEE/ACM 25th Int.
Symp. Distrib. Simul. Real Time Appl. (DS-RT), 2021, pp. 1–8.

[54] S. Y. Brahimi, F. Mouffak, F. Z. Bousbaa, C. A. Kerrache, N. Lagraa,
and A. Lakas, “Cloud service selection in IoFT-enabled multi-access
edge computing: A game theoretic approach,” Ann. Telecommun.,
vol. 78, pp. 717–728, Mar. 2023.

[55] N. H. Motlagh, M. Bagaa, and T. Taleb, “UAV selection for a UAV-
based integrative IoT platform,” in Proc. IEEE Glob. Commun. Conf.
(GLOBECOM), 2016, pp. 1–6.

[56] B. Brik, J. A. Khan, Y. Ghamri-Doudane, N. Lagraa, and A. Lakas,
“GSS-VC: A game-theoretic approach for service selection in vehic-
ular cloud,” in Proc. 15th IEEE Annu. Consum. Commun. Netw. Conf.
(CCNC), 2018, pp. 1–6.

[57] N. Tamani, B. Brik, N. Lagraa, and Y. Ghamri-Doudane, “Vehicular
cloud service provider selection: A flexible approach,” in Proc. IEEE
Glob. Commun. Conf. (GLOBECOM), 2017, pp. 1–6.

[58] M. Aloqaily, B. Kantarci, and H. T. Mouftah,
“Multiagent/multiobjective interaction game system for service
provisioning in vehicular cloud,” IEEE Access, vol. 4, pp. 3153–3168,
2016.

[59] W. Zhang, X. Li, L. Zhao, X. Yang, T. Liu, and W. Yang,
“Service pricing and selection for IoT applications offloading in
the multi-mobile edge computing systems,” IEEE Access, vol. 8,
pp. 153862–153871, 2020.

[60] M. Singh, G. Baranwal, and A. K. Tripathi, “QoS-aware selec-
tion of IoT-based service,” Arabian J. Sci. Eng., vol. 45, no. 12,
pp. 10033–10050, 2020.

[61] E. Tong, L. Chen, and H. Li, “Energy-aware service selection and
adaptation in wireless sensor networks with QoS guarantee,” IEEE
Trans. Services Comput., vol. 13, no. 5, pp. 829–842, Sep./Oct. 2020.

[62] K. Demir, “A QoS-aware service discovery and selection mechanism
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