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~ Exploring KPI Trade-offs in O-RAN Conflict IN
Resolution with Deep Reinforcement Learning

Developing the Science of Networks

O-RAN makes the RAN open and programmable through standardized Integrated multi-xApp scenario in our own O-RAN simulator.
interfaces. The Near-RT RIC hosts xApps that use RAN O O-RAN Near-RT RIC
measurements to optimize the network, and several xApps can Topology S 12128, (LIS 1D (M 3 s s |
operate independently on the same RAN.
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' « Stress test with 450 users (trained with 225); lower is better.

* Main gain: lower bad-tail QoE loss, while network operational cost remains

comparable.
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Detecting who conflicts is only the first step: resolving a conflict Nt point
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requires understanding its consequences on the whole network. R » No single KPI is optimized in
: s isolation
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Unknown dynamics, long-term effects and a non-convex, time-varying
control space make direct optimization hard. Conclusion

Ve cast it as a Markov Decision Process: * Independent xApps need coordinated mediation: their decisions interact
» State: s, = (6,_,, A, m, F,): previous configuration, xApp updates, conflict through the same network.
mask, BS context + SOCRATEX brings QoE into the control loop, weighing it against
» Action: 0,(t), new values for the conflicting parameters only operational cost.
- Reward: negative weighted cost minus a boundary-risk penalty g, * QoE-aware coordination improves the global operating point.
Future directions: ablation study, Non-RT RIC integration and implicit conflicts,
Tt = _(onELQoE(Qt:« O't) + wcostcop(gta Ut)) — Gt hardware implementation.
SOCRATEX Architecture Reference
XAppS propose their updates; SOCRATEX mediates the Conflicting [21322 Brach del Prever et al., PACIFISTA: Conflict Evaluation and Management in Open RAN, IEEE TMC,
ones, weighing their joint effect on QoE and cost. 2] N. Varshney et al., XAI4G: XAl for Conflict Detection and Mitigation in O-RAN Near-RT RIC, IEEE VT
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Cost Estimator Detects direct and indirect conflicts
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Safety Layer
Estimates the security cost
of the current configuration

Attention-based Policy
BS-level tokens build the state; a PPO
QoE Estimator [— actor—critic learns the policy

b X 1
ACTIONS

PRl Funded by
U the European Union

MARIE CURIE

© Institute IMDEA Networks




	Diapositiva 1

