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ABSTRACT

The sixth-​generation technology will transform the world of global connectivity 
with data speeds never even thought possible, effortless automation, and improved 
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interaction with smart cities and IoT. Consequently, challenges arise in implement-
ing this framework through data integration from diverse sources to maintain the 
accuracy of the models under varying conditions and proactive engagement with 
stakeholders to enhance model parameters and regulatory standards. This research 
work addresses these problems by analyzing several 6G consequences, from energy 
consumption, with the proposed Sustainable Impact Analysis and Optimization 
Framework (SIAOF) for implementing 6G. The technique of SIAOF encompasses 
multilayer collecting of data sourced from multiple levels, modelling weighted 
environmental and socio-​economic ratings to optimize both network performance 
against negative consequences in multi-​objective optimization. Advanced methodol-
ogies including NSGA-​II for Pareto optimization and dynamic feedback mechanisms, 
allow real-​time adjustment of deployment tactics.

1. INTRODUCTION

Mobile communications began almost 40 years ago with the introduction of 
1G networks in the 1980s. The Nordic countries adopted 1G, whereas the United 
Kingdom opted for the Total Access Communication System (TACS). The earliest 
mobile phones operated on 1G technology. The shift from analogue to digital tech-
nology, which made mobile phones more inexpensive, portable, and tiny, was a key 
development during the 2G period. Because of its extensive coverage and very high 
penetration rate, 2G has enabled people to be able to reach anyone by telephone 
call or text message from just about anywhere. The second huge disruption has 
been the mobile internet or mobile broadband, made possible by 3G technology. 
Mobile phones, however, lacked touch screens and the operating systems of the first 
generation were not yet sophisticated enough to allow people to access the mobile 
internet. As a result, the mobile internet did not see quick success in the early days of 
3G. Full-​dimensional MIMO channels were first used widely in wireless technology 
with 4G. 5G is a complex network that has a much larger capacity than previous 
generations. It offers a strong platform for new wireless services and applications, 
especially in specialist fields (Pennanen et al., 2025). It is hard to say whether the 
6G design will be revolutionary, evolutionary, or some mix of both.

There is no doubt that 6G will witness network convergence and openness. Wear-
able and short-​range networks make it easier to get and analyze ambient intelligence, 
cellular and wide area networks give mobility and capacity, and non-​terrestrial 
networks ensure that the whole system is available and covered. This will indicate 
a wider scope of communications: cloud, edge, data storage, accurate sensing and 
localization, and network functions defined in software. All these aspects form an 
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