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THE INTELLIGENCE CLIMB OF FUTURE NETWORKS
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I. F. Akyildiz and Tugce Bilen, “COGENT-Wireless: Hierarchical Cognitive Agents for Intent-Driven Autonom
Beyond 6G Systems”, submitted in June 2026. 8



THE FIVE COGNITIVE AGENTS
One thinking network built from five agents, five timescales, one continuous feedback loop

WEAVER — The Wisdom  (continuous, cross-agent)
Watches every agent at once, metalearns across them, and continuously improves the whole system — the metacognitive layer that ties 
the network together.

VANTAGE
The Memory

HOURS – DAYS

• Simulates and predicts future 
network states

• Learns from historical + real-
time telemetry

Feeds: Strategist & Conductor

STRATEGIST
The Brain

MINUTES – HOURS

• Turns human intent into 
network strategy

• Negotiates goals, SLAs & 
priorities

Feeds: Conductor

CONDUCTOR
The Nervous System

MS – SECONDS

• Executes strategy in real time
• Orchestrates beams, routing, 

handovers, slicing

Feeds: Reflex

REFLEX
The Muscle Memory

MICROSECONDS

• Reacts instantly — no 
reasoning involved

• Local channel, power, MCS & 
HARQ decisions

Closes the loop back to Conductor

Five agents, one cognitive loop — each fast enough for its job, all coordinated by Weaver.
9
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METACOGNITIVE LOOP
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GRAND CHALLENGES
What must we solve to make this vision real?
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Can we trust the decisions these AI systems make? 

GRAND CHALLENGE: The Trust Problem

Explainable AI (XAI)

Build AI that can explain 
and justify the decisions

Improve transparency of 
black box models

Privacy

Implement FL and 
differential privacy

Trustworthy AI for 
Security & Robustness

Protecting ML systems 
against adversarial attacks

Ethics & Fairness

Addressing bias, fairness 
& accountability in 
AI –driven systems
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COGENT ROADMAP
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