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• Complexity of mobile networks increases – automation is needed
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Taken and modified from [1]
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Motivation: Implicit Coordination
• Mobility Robustness Optimization (MRO) – handover (HO) optimization

• Mobility Load Balancing (MLB) – minimizing overload in cells

SF Environment HO config. Parameters KPI

MRO • Velocity • Hysteresis

• Time To Trigger (TTT)
• HOAP=

0.2∗𝑃𝑃+0.4∗𝑅𝐿𝐹𝐿+0.4∗𝑅𝐿𝐹𝐸

𝑈𝑠𝑒𝑟𝑠𝑐𝑒𝑙𝑙

MLB • Users distribution

• Cell load

• Cell Individual Offset 

(CIO)

• # of unsatisfied users (# of UUs)

GKPI𝑐 = 𝑤1 ∗ 𝐻𝑂𝐴𝑃𝑐 + 𝑤2 ∗ 𝑈𝑈𝑠𝑐

𝑅𝑆𝑅𝑃𝑠 + 𝐻𝑦𝑠 + 𝐶𝐼𝑂𝑠,𝑡 < 𝑅𝑆𝑅𝑃𝑡A3 event:

Minimize GKPI i.e. transferring users from an overloaded cell to 

neighboring cells while minimizing any HO-related issues for them.

𝑇𝑇𝑇
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Decentralized Implementation

Cell ID Environment Parameters GKPI

1 𝑉1, 𝑈𝐷1, 𝐶𝐿1 𝐻𝑦𝑠1, 𝑇𝑇𝑇1, 𝐶𝐼𝑂11…𝑛 𝐺𝐾𝑃𝐼1

2 𝑉2, 𝑈𝐷2, 𝐶𝐿2 𝐻𝑦𝑠2, 𝑇𝑇𝑇2, 𝐶𝐼𝑂21…𝑛 𝐺𝐾𝑃𝐼2

… … … …

N 𝑉𝑁 , 𝑈𝐷𝑁, 𝐶𝐿𝑁 𝐻𝑦𝑠𝑁 , 𝑇𝑇𝑇𝑁, 𝐶𝐼𝑂𝑁1…𝑛 𝐺𝐾𝑃𝐼𝑁

• Regression ML model derivation pipeline 

Deep Neural 

Network 

(DNN)

• Genetic Algorithm (GA) based optimization [2] – more than 10M configuration 

combinations

Training

𝐶𝐼𝑂1,2 = −6 𝑑𝐵 𝐶𝐼𝑂2,1 = +6 𝑑𝐵

Fitness function:

𝐹𝑐 = ෣𝐺𝐾𝑃𝐼𝑐+෍
𝑛=1
𝑛≠𝑐

𝑁

∆𝐺𝐾𝑃𝐼𝑛

Penalty for 

disturbing 

neighbors
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Simulation Scenario

Network structure [3]

Parameters:

• 7 base station with 3 cells

• 420 mobile, 40 static users

• Random walk model

• User’s velocity 10-60 Km/h

• SON interval 5 seconds

Time
SON interval 

GKPI 

Setups

MRO

𝑤1

MLB

𝑤2

GKPI_05_05 0.5 0.5

GKPI_1_0 1.0 0.0

GKPI_0_1 0.0 1.0

Benchmark:

• Concurrent Spatial Separation (CSS) –

reinforcement learning for MLB and MRO [4] 

GKPI𝑐 = 𝑤1 ∗ 𝐻𝑂𝐴𝑃𝑐 + 𝑤2 ∗ 𝑈𝑈𝑠𝑐
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Simulation Results: MRO

MRO performance
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Simulation Results: MLB

MLB performance
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Simulation Results: Steady-State

Steady-state performance
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Conclusions

• Proposed an implicit coordination framework (ML + GA), targeting optimization 

of GKPI

• It employs a decentralized optimization that considers local neighborhood 

impacts

• Evaluated the framework on the MRO-MLB conflict

• Simulation results showed minimization of the conflict, outperforming the 

benchmark scheme

• Demonstrated the flexibility of the framework to adapt to different operator 

needs by varying GKPI weight combinations
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Parameters

−6 𝑡𝑜 + 6 𝑑𝐵 𝑠𝑡𝑒𝑝𝑠: 0.5 𝑑𝐵𝑠𝐶𝐼𝑂
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