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Abstract—Mobile Cloud Computing (MCC) is essentially 

altering the scope of mobile technology by enabling 

resource-limited mobile devices to execute complex, 

computation-heavy tasks through smooth integration 

with cloud infrastructure. The swift progress of 5G and 

forthcoming 6G networks, together with improvements 

in edge computing and artificial intelligence (AI), is 

sparking unparalleled innovation in MCC, facilitating 

ultra-responsive, intelligent, and scalable mobile 

applications. This paper provides a comprehensive and 

perceptive review of MCC, linking fundamental tenets 

with state-of-the-art advancements and crucial 

difficulties encountered by researchers and 

practitioners. Moreover, it explores the evolving 

convergence of MCC with AI, Internet of Things (IoT), 

and emerging quantum cloud technologies, showcasing 

transformative possibilities for future mobile ecosystems. 

Lastly, we highlight promising research directions to 

surmount current hurdles and leverage the full potential 

of MCC, aiming to motivate the subsequent generation 

of breakthroughs in mobile computing. 
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I. INTRODUCTION 

 

Mobile Cloud Computing (MCC) is significantly 

transforming the mobile technology sector by 

empowering mobile devices with limited capabilities 

to perform complex and resource-intensive tasks 

through seamless integration with cloud services. The 

swift progress in 5G and forthcoming 6G networks, 

along with developments in edge computing and 

artificial intelligence (AI), is driving remarkable 

innovation in MCC, facilitating the creation of highly 

responsive, intelligent, and scalable mobile 

applications. This document provides a 

comprehensive and insightful analysis of MCC, 

linking its foundational concepts to present 

advancements and the main challenges encountered by 

researchers and practitioners. It also explores the 

increasing convergence of MCC with AI, the Internet 

of Things (IoT), and emerging quantum cloud 

technologies, emphasizing the transformative 

potentials for future mobile ecosystems. 

 

II. NEW DEVELOPMENTS IN MCC (2023–2025) 

 

A.  Mobile Offloading Driven by AI: 

On-device AI/ML models are used by contemporary 

MCC systems to forecast what and when to offload. 

Up to 40% less energy is used thanks to adaptive 

offloading strategies created by Google and Huawei 

that are dependent on user context and device state.  

 

B.  The Impact of 5G and Emerging 6G: 

Due to 5G's considerable latency reduction (<1ms), 

near real-time MCC applications such as AR/VR, 

driverless cars, and smart factories are made possible. 

Even greater speeds (1 Tbps) and integration with 

satellite and quantum networks are anticipated in 6G 

research. 

 

C. Integration of Quantum Cloud: 

Research is being done on mobile device access to 

quantum computing using quantum cloud APIs (e.g., 

IBM Q and Amazon Braket). This can improve data 

analysis and cryptography jobs in mobile apps, albeit 

it is currently in the experimental stage. 

 

D. IoT Ecosystems MCC: 

As wearables and smart home devices proliferate, 

MCC facilitates the dumping of IoT data to the cloud. 

For edge devices, AWS Greengrass and Microsoft 

Azure IoT offer mobile-cloud gateways. 

 

III. CONTEXT AND DEVELOPMENT 

 

From 3G-enabled email access to 5G-powered mobile 

virtual reality games, MCC has changed with each 



© September 2025 | IJIRT | Volume 12 Issue 4 | ISSN: 2349-6002 

IJIRT 184678 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2727 

wave of mobile connection. In order to immediately 

allow advanced AI capabilities in mobile apps, MCC 

systems started incorporating LLMs (Large Language 

Models) in 2024. 

 

A. Scalability 

Cloud resources can be dynamically increased or 

decreased in response to demand, guaranteeing steady 

performance even during periods of high usage. 

 

B. Difficulties: 

AI Model Size: AI-powered apps stress mobile-cloud 

interactions and require terabytes of RAM and GPU 

acceleration. Data Sovereignty: Where mobile data 

may be handled in the cloud is impacted by laws like 

the DPDP Act in India and the GDPR. 

 

C. Interoperability: 

Mobile apps continue to encounter interoperability 

problems across several cloud platforms (AWS, GCP, 

and Azure) in spite of containerisation (e.g., Docker). 

 

IV. CURRENT DEVELOPMENTS IN RESEARCH 

 

A. LLM Integration in Mobile Apps: 

By using lightweight APIs, ChatGPT, Gemini, and 

Claude are being included into mobile interfaces, 

shifting language processing to the cloud. 

 

B. Federated Learning with MCC: 

This improves efficiency and privacy by sharing just 

model changes with the cloud rather than raw data 

(used by Google in Gboard). 

 

C. Serverless MCC: 

To run dynamic backend logic without having to worry 

about infrastructure management, mobile applications 

increasingly leverage serverless platforms (such as 

AWS Lambda and Cloudflare Workers). 

 

V. APPLICATIONS AND USE CASES: 

 

A. Healthcare:  

Utilising mobile imaging applications for remote 

diagnostics that transfer analysis to cloud-based 

artificial intelligence algorithms. 

 

 

B. Education: 

MCC supports augmented reality (AR) learning 

applications that access cloud datasets and simulations 

while operating on mobile devices. 

 

C. Gaming: 

Top-tier mobile gaming experiences are offered via 

cloud gaming services such as Xbox Cloud Gaming 

and NVIDIA GeForce NOW.  

 

D. Smart Cities: 

Real-time sensor data from urban infrastructure is 

processed by traffic management applications using 

MCC.  

 

VI. PROSPECTIVE RESEARCH PATHS 

 

A. Integration of Edge Computing: 

In order to improve real-time data processing and 

lower latency, mobile cloud computing is increasingly 

using edge computing. Data processing takes place 

closer to the user (at the edge) rather than transferring 

all data to faraway cloud servers, which improves 

speed and responsiveness, particularly for apps like 

AR/VR, gaming, and IoT devices 

 

B. Networks Beyond 5G: 

MCC has benefited from the global implementation of 

5G networks, which provide ultra-low latency, more 

dependable connections, and more capacity. This 

makes it possible for cloud-based applications to run 

smoothly on mobile devices, facilitating real-time 

collaboration, streaming of richer video, and the 

offloading of complicated calculations to the cloud. 

With an emphasis on AI integration and ubiquitous 

connection, early 6G research advances are aiming for 

even more advanced mobile cloud capabilities. 

 

C. 5G/6G-Enabled MCC with Energy-Efficient 

Resource Management: 

Develop resource allocation and scheduling models 

for MCC services over next-generation networks that 

take energy efficiency into account. Optimize energy 

utilization without sacrificing user experience by 

integrating AI-based predictions of network 

conditions and device behaviour. 
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D. Blockchain-Based Security Frameworks for 

Mobile Cloud Computing: 

Provide decentralized architectures with blockchain 

support for MCC that ensure data integrity, 

authentication, and safe transactions. Concentrate on 

resolving the latency and scalability problems with 

blockchain in mobile environments. 

 

E. Mobile Cloud Platforms Using Serverless 

Computing: 

Examine how MCC might benefit from the efficient 

deployment of serverless paradigms (Function-as-a-

Service) to provide scalable, reasonably priced mobile 

apps. Create resource management and scheduling 

strategies that are lightweight and appropriate for 

mobile cloud settings. 

 

VII. CONCLUSION 

 

In summary, Mobile Cloud Computing (MCC) is a 

rapidly advancing domain that is transforming mobile 

technology by shifting demanding computations from 

limited-resource mobile devices to the cloud. This 

paper has highlighted that recent advancements fueled 

by the extensive implementation of 5G and the 

potential of 6G, alongside growth in AI and quantum 

cloud technologies are opening up new opportunities 

for applications that range from real-time AR/VR to 

sophisticated mobile healthcare and gaming. Although 

MCC has proven its worth by providing scalability and 

improved performance, it continues to encounter 

notable challenges, such as handling the substantial 

size of AI models, navigating data sovereignty 

regulations like GDPR, and ensuring compatibility 

across various cloud platforms. 

 

REFERENCES 

 

[1] https://www.researchgate.net/publication/2252

73770_Research_On_Mobile_Cloud_Computi

ng_Review_Trend_And_Perspectives 

[2] https://www.ijirem.org/DOC/3-mobile-cloud-

computing-security-and-its-challenges.pdf 

[3] https://journalofcloudcomputing.springeropen.

com/articles/10.1186/s13677-023-00449-z 

[4] https://publications.eai.eu/index.php/inis/articl

e/view/459/353 


