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With the advent of 5G technology, the notion of 
latency got a prominent role in wireless connectivity, 
serving as a proxy term for addressing the 
requirements for real-time communication. As 
wireless systems evolve toward 6G and embrace 
Artificial Intelligence (AI), the ambition to immerse 
the digital into physical reality will increase. This will 

eventually lead to Physical AI, referring to intelligent systems that interact with the 
physical world in real time, making decisions from multimodal sensor updates 
traversing heterogeneous, unreliable wireless links. This talk will present the concept 
of timing in wireless communication systems and its relation to Physical AI in terms 
of information generation, processing, transmission, and reconstruction. Inspired by 
multisensory perception in humans, the talk will introduce Temporal Windows of 
Integration (TWI) for wireless systems that combine sensing and communication and 
show their role in determining causality and simultaneity in perceptive wireless 
networks. It will be shown how TWI serve as a unifying framework to enforce three 
timing primitives essential for decision-time coherence, namely 
simultaneity, causality, and usefulness. Next, considering the problem of multimodal 
inference, adaptive TWIs enable a neuro-inspired, non-blocking inference paradigm 
that dynamically adjusts to stochastic delays across heterogeneous streams, 
outperforming state-of-the-art methods on audio-visual tasks. A key takeaway is that 
future Base Stations must embed timestamping functionality enforcing chronology, 
simultaneity, and causality, ensuring trustworthy and coherent Physical AI operation. 
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