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SUMMARY

The future of mobile connectivity will be defined by seamless hyper connection, where wireless networks
intelligently link people, machines, and environments. In this context, 6G networks are envisioned to operate across
terrestrial, underwater, and space domains, enabling ubiquitous connectivity and reliable service coverage even in
the most remote parts of the world, such as dense forests, deep oceans, and polar areas. In this talk, we highlight
how immersive communication experiences, powered by extended reality and multisensory interaction, will
transform the way we live, work, and collaborate across both physical and digital spaces in the 6G era. Use cases in
entertainment (e.g., extended reality and high-resolution 360-degree video streaming), personalized education, and
digital healthcare are expected to benefit significantly from immersive communication. However, these applications
impose unprecedented requirements on wireless networks, including gigabit-per-second data rates, ultra-low latency
on the order of sub-millisecond levels, and near-perfect reliability. Meeting these stringent performance demands
while supporting massive device density, seamless mobility, and energy efficiency poses major challenges for the
design and operation of future 6G wireless networks. A major enabler of this transformation, which sets a new
precedent for integrating multisensory human perception into digital communication systems, is the emergence of
Al-native intelligent networks capable of real-time learning, adaptation, and self-optimization. Al-intelligent
wireless networks will leverage on machine learning, deep learning, and reinforcement learning to embed Al models
across the physical, MAC, and network layers of the communication stack. At the physical layer, beyond
conventional digital signal processing and optimization, integration of intelligence will support advanced
functionalities such as modulation recognition, channel estimation, intelligent waveform detection, and
beamforming design. Our talk will also emphasize the growing importance of sustainability, with energy efficient
architectures and green technologies guiding these future deployments. Modern wireless networks, including 4G
LTE and 5G systems, are significant contributors to global energy consumption, as the continuous operation of base
stations, cooling infrastructure, and computationally intensive technologies substantially increases both the CAPEX
and OPEX costs associated with network deployment and maintenance. As a solution, green and sustainable

communication techniques and practices seek to minimize energy consumption in emerging wireless network
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paradigms by leveraging innovative solutions such as energy-harvesting communication systems, massive MIMO,
Al/ML-optimized protocols, and low power hardware. Collectively, these advancements in immersive
communications, Al-integrated paradigms, and energy-efficient transmission technologies will establish a highly
connected, resilient, and sustainable communication ecosystem that forms the foundation for next-generation

communication innovation.

Index Terms— Next Generation Wireless Systems, Immersive Communications, AI-Native 6G Networks,
Semantic Communication, Energy-Efficient Wireless Networks, Energy Harvesting Communications, Machine

Learning.
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