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Simulation-Enhanced Agents for Telco Troubleshooting

Identify (and repair) faults

Read problem description

Use network tools

Max: accuracy

Min: time, cost, tool-calls



Deduction games and troubleshooting - Agentic AI

Challenge:
● A hidden cause must be inferred from incomplete observations. 
● Arises in both games and telecom network troubleshooting
● Approach: use simulation-based reasoning and deduction 
● Agentic LLM: process context and make tool calls
● Simulation model + solvers
● Use network tool calls to gather information
● Solver library to reason about it



Does deduction game AI have anything to offer?

● Information Set Entropy Search + LLM + Constraint Satisfaction Problem (CSP)
● See Fandi Meng et al:

○ PhD AI for Deduction Games, QMUL 2026
○ CSP4SDG: Constraint and Information-Theory Based Role Identification in Social Deduction Games with LLM-Enhanced 

Inference, K Xu, F Meng, C Verbrugge, SM Lucas, Proceedings of the AAAI Conference on Artificial Intelligence 2026
○ Deduction game framework and information set entropy search, F Meng, S Lucas, 2024 IEEE Conference on Games 2024

● Competitive results: Cluedo, Mastermind, Fake coin game etc



Triage Results

On the 50 test problems, and 
based on my own cross 
check this appears to be 
working well, with all 50 
correctly categorised



The Agentic System for Telco Challenge

● LLM analyses question 
with telco-challenge 
prompt

● Calls on agentic process 
for question type

● Makes tool-calls and 
uses simulator / model to 
build solution (e.g. 
Pathfinder builds path)

● Pydantic data classes 
used to validate and 
format solution



Simulation / Data Model: example network models

Data is extracted from tool calls 
and used to build simulation 
using GNS3 or plain Python

LLM agent drives process



Example highlights
● LLM identifies question type and params then hands over to path finder



Joint Hypothesis Agent for Fault Finding

Uses LLM to extract 
context and problem data

Maintains a joint 
hypothesis space

Makes tool calls to 
minimise entropy of 
posterior distribution

Then JH agent calls tools 
directly

Initial results on NIKA



Tool Calls as Actions



Uncertainty



Information Gain Heuristic



Example posterior update



Fault finding loop

Agent proceeds in entropy reduction loop until:

● Entropy drops below threshold
● Run out of tool call / time budget
● No calls have expected information gain



Entropy may even increase with tool response



NIKA Example Problem Instance and JH Run



Initial



False dawn



Converges on correct answer



Proof of Concept Results - NIKA Benchmark (Smoke Test)

● Save on tokens
● More accurate, especially for simpler models



Conclusions and future directions 

● We significantly improve Agentic AI using:
○ Triage, Deduction, Model-Building / Simulation, Search

● Solver Library Approach:
○ Develop Python utilities to build model of problem and solve it
○ Works well for known class of problems with fixed faults

● Open problems:
○ Intermittent or dynamically injected faults
○ Automated solver development using coding agents / evolutionary 

program search


