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ABSTRACT

As urban populations continue to grow, the demand for efficient, interconnected, and 
sustainable smart city solutions becomes increasingly imperative. In this context, the 
convergence of 5G wireless technology and cloud computing presents a promising 
opportunity to transform urban environments into intelligent and interconnected 
ecosystems. This paper explores the synergy between 5G and cloud computing 
within the context of smart city networks, aiming to identify key research challenges, 
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opportunities, and implications for future development. In this paper we examine 
the fundamental characteristics and capabilities of 5G technology, highlighting its 
ultra-​fast data speeds, low latency, and massive device connectivity. We then delve 
into the foundational principles of cloud computing, emphasizing its scalability, 
flexibility, and on-​demand resource provisioning. By integrating these two transfor-
mative technologies, we then look at the emerging cloud paradigms which utilize 5G 
and advances that result from them to solve the emerging challenges of smart city.

1. INTRODUCTION

The integration of 5G technology and cloud computing has unlocked unprecedent-
ed potential for the development of smart city networks. As cities strive to become 
more connected, efficient, and sustainable, this synergy offers a robust foundation 
for innovation and transformation. 5G, the fifth-​generation wireless technology, 
promises ultra-​fast speeds, low latency, and massive connectivity, while cloud 
computing provides scalable, on-​demand access to computing resources and data 
storage. Together, they form a dynamic duo driving the evolution of smart cities, 
enhancing various aspects of urban life such as transportation, healthcare, energy 
management, and public safety. We explore the synergies between 5G and cloud 
computing within smart city networks, highlighting their transformative impact and 
the opportunities they present for creating more intelligent, responsive, and resilient 
urban environments.

1.1 Smart City and why it is needed

The world is experiencing a rapid urbanization process, with the urbanization 
level increasing from 39% to 52% in the last 3 decades (Chen et al., 2014), with 60% 
of the population forecasted to live in an urbanized environment by 2030 (Petrolo 
et al., 2014). This has led to traditional models of city planning to come up short as 
the complexity and sizes of cities keeps increasing. Poor urban infrastructure -​ such 
as unreliable power systems, congested roads, poor public transport systems and 
inefficient allocation of public resources to list a few can reduce a cities' compet-
itiveness and economic prospects, according to (Joshi et al., 2016). To be able to 
fully capitalize on the increasing population and urbanization, the concept of smart 
cities was proposed, which aims to utilize the advancements made in the field of 
Information Communication Technologies (ICTs) (Parida et al., 2024) through smart 
mobile devices and sensors to optimize the use of public assets, improve coordination 
& manageability, and enhanced Quality of Experience (QoE).



 

 

30 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/5g-and-cloud-computing-synergy-in-

smart-city-networks/377848

Related Content

Emerging Trends in the Mapping of Contaminated Snow Using

Hyperspectral Images and Field Spectra
Vivek Ballaand Pradeep Kumar Garg (2023). Emerging Trends, Techniques, and

Applications in Geospatial Data Science (pp. 220-243).

www.irma-international.org/chapter/emerging-trends-in-the-mapping-of-contaminated-snow-

using-hyperspectral-images-and-field-spectra/322482

Optimizing and Enhancing Digital Marketing Techniques in Intellectual Big

Data Analytics
Vardan Mkrttchian, Leyla Ayvarovna Gamidullaevaand Svetlana Panasenko (2021).

Research Anthology on Blockchain Technology in Business, Healthcare, Education,

and Government (pp. 642-653).

www.irma-international.org/chapter/optimizing-and-enhancing-digital-marketing-techniques-in-

intellectual-big-data-analytics/268626

Integrating Deep Learning With Association Rule Mining for Liver Tumor

Classification in Medical Imaging
K. Ramalakshmi, Vinod Kumar Shukla, P. Sabeena Burvin, N. Ismayil Kaniand L.

Krishna Kumari (2026). AI Techniques for Association Rule Mining in Medical Data:

Trends and Practical Applications  (pp. 241-266).

www.irma-international.org/chapter/integrating-deep-learning-with-association-rule-mining-for-

liver-tumor-classification-in-medical-imaging/403761

Impact of e-WOM on the Brand Image and Purchase Intention of the

Consumer: An Empirical Study
Namita Kochharand Nidhi Bhagat (2024). Ethical AI and Data Management

Strategies in Marketing (pp. 108-124).

www.irma-international.org/chapter/impact-of-e-wom-on-the-brand-image-and-purchase-

intention-of-the-consumer/351028

http://www.igi-global.com/chapter/5g-and-cloud-computing-synergy-in-smart-city-networks/377848
http://www.igi-global.com/chapter/5g-and-cloud-computing-synergy-in-smart-city-networks/377848
http://www.igi-global.com/chapter/5g-and-cloud-computing-synergy-in-smart-city-networks/377848
http://www.irma-international.org/chapter/emerging-trends-in-the-mapping-of-contaminated-snow-using-hyperspectral-images-and-field-spectra/322482
http://www.irma-international.org/chapter/emerging-trends-in-the-mapping-of-contaminated-snow-using-hyperspectral-images-and-field-spectra/322482
http://www.irma-international.org/chapter/optimizing-and-enhancing-digital-marketing-techniques-in-intellectual-big-data-analytics/268626
http://www.irma-international.org/chapter/optimizing-and-enhancing-digital-marketing-techniques-in-intellectual-big-data-analytics/268626
http://www.irma-international.org/chapter/integrating-deep-learning-with-association-rule-mining-for-liver-tumor-classification-in-medical-imaging/403761
http://www.irma-international.org/chapter/integrating-deep-learning-with-association-rule-mining-for-liver-tumor-classification-in-medical-imaging/403761
http://www.irma-international.org/chapter/impact-of-e-wom-on-the-brand-image-and-purchase-intention-of-the-consumer/351028
http://www.irma-international.org/chapter/impact-of-e-wom-on-the-brand-image-and-purchase-intention-of-the-consumer/351028


Authorship Detection and Encoding for eBay Images
Liping Zhou, Wei-Bang Chenand Chengcui Zhang (2011). International Journal of

Multimedia Data Engineering and Management (pp. 22-37).

www.irma-international.org/article/authorship-detection-encoding-ebay-images/52773

http://www.irma-international.org/article/authorship-detection-encoding-ebay-images/52773

