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Background 1. Establish a two-timescale impulsive network dynamics for load
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- Rely on instantaneous or historical load conditions are satisfied, the BS| ~°¢* HEOM ey FINETONE
information to control CIO to hand over users. loads converge to the desired
- Lack a theoretical model for long-term load balanced state and remain stable
evolution to provide the foundation of over time.
theoretical analysis. The proposed algorithm effectively 300 2 (heuristic) 34 0

mitigates oscillatory behaviour,
thereby reducing unnecessary
handovers and ping-pong events. 3 (DQN) 56 5

« Compared with heuristic methods,
the proposed approach achieves

« Cannot explain oscillations or guarantee
stability to ensure the performance in long
term.

1. Dynamic Modelling better load balancing
» Build the two-timescale impulsive network performance. It also achieves 00 - y 3

dynamics model for load evolution comparable or better load

» Links physical layer parameters to load balancing than RL-based methods
evolution INn many scenarios while requiring 3 28 Y

2. Theoretical Analysis fewer handovers.

* Explain when load balancing converges
and maintain stable and why oscillation

happens and cause the ping pong * Developed a dynamics framework for analysing cellular load balancing.
- The theoretical analysis can guide the ¢ Revealed the causes of oscillation and derived stability conditions.
design of handover mechanism » Designed a theory-guided algorithm to improve load balancing
3. Algorithm Design performance.
 Design a dynamics-guided load balancing ° Verified the proposed framework through simulations.
algorithm In the future, we will deploy the proposed method in O-RAN testbeds.
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