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INTITULE DU POSTE Orechestrationf 5G SONwith MachineLearning
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Theintershipwill takeplacein the CommunicatiorNetwork Systemdaboratoryat THALES SIX. CNSlabis involvedin
cutting-edgdT projectsaimingatthe specificationdesignandintegrationof securityandcomputemetwork
infrastructuresTHALES personnehasexpertsin severakcientificfields: networking,for fixed andmobile IP network
designwirelessnetwork,securityarchitectureandinformationsystem CNSis in chargeof transferringechnological
building blocksto Thales’businesdines.

Contactpoint: veronique.capdevielle@thalesgroup.com

“»} DESCRIPTIF DES MISSIONS

With theincreasingcomplexityandheterogeneityf radioaccessietworks operationabndtechnicalchallengesriseto
achievecostoptimizedandefficient networkconfigurationandmanagementndeed consideringhe hugenumberof
networkparametero tune,manualnetworkconfigurationgetsun-efficientandimpracticableln this context,automated
processs requiredto supportwith minimal humaninterventionthe planning,configuration,managemerandoptimization
of theradioaccessetworks.

Thesemechanismsermed-Self OrganizingNetworking”if runindependentlypf eachotherto fulfil individual objectives
may compromisehe overallperformancedt is of paramountmportanceo orchestrateself-coordinatehe functioningof
theseSON functionsto avoid negativemutualimpact.

In this internship we focuson intertwinedSON functionssuchasCoverageandCapacityOptimization(CCO)andInter
Cell InterferenceCoordination(ICIC). Theobjectiveis to designthesemechanismandorchestrateheir functioningin
orderto handleajoint objective, preventpossibleconflicts.

To thatend,we leverageMachineLearningmethodologies$o learnthe correlationsbetweerthe whole parametersetsthen
takeappropriatedecisiondor the coordinatedsONfunctions.

Themaintasksto carryoutwithin theinternshipencompass:

* Getfamiliarizedwith 4G 5G radioaccessetworks

» Model andformulatethe optimizationproblemconsideringhetargetedSON functions

« Designandevaluateby simulationthe completesolution:thetheoreticakpecificationbasedn MachineLearning



PROFIL PROFESSIONNEL

{ % EXPERIENCES DANS LA FONCTION

............................................. 7 Confirmé

Quelles sont les expériences passées nécessaires ?

Experiencen simulations,
Experiencen implementatiorof MachineLearningalgorithms.

Niveau de formation visé (pour stage et alternance) : BAC +5: Ingénieurou Master
Langues recquises et niveaux attendus :

[ Pratique orale :

[ Pratique écrite :

Les deux : Frenchandenglish

{ *} COMPETENCES ET COMPORTEMENTS ATTENDUS

Compétences primordiales :

Wirelesscellularnetworks
Radiochannelpropagation
MachineLearning
ProgrammindanguagesC++, Matlab,Python

Compétences souhaitables :

5G basics
Systemlevel simulations
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	Champ de texte 6: Orechestration of 5G SON with Machine Learning 
	Champ de texte 7: The intership will take place in the Communication Network Systems laboratory at THALES SIX. CNS lab is involved in cutting-edge IT projects aiming at the specification, design and integration of security and computer network infrastructures. THALES personnel has experts in several scientific fields: networking, for fixed and mobile IP network design, wireless network, security architecture and information system. CNS is in charge of transferring technological building blocks to Thales’ business lines. 
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	Champ de texte 8: With the increasing complexity and heterogeneity of radio access networks, operational and technical challenges arise to achieve cost optimized and efficient network configuration and management. Indeed, considering the huge number of network parameters to tune, manual network configuration gets un-efficient and impracticable. In this context, automated process is required to support with minimal human intervention the planning, configuration, management and optimization of the radio access networks.  
These mechanisms termed “Self Organizing Networking” if run independently of each other to fulfil individual objectives may compromise the overall performances. It is of paramount importance to orchestrate, self-coordinate the functioning of these SON functions to avoid negative mutual impact. 
 
In this internship, we focus on intertwined SON functions such as Coverage and Capacity Optimization (CCO) and Inter Cell Interference Coordination (ICIC). The objective is to design these mechanisms and orchestrate their functioning in order to handle a joint objective, prevent possible conflicts. 
To that end, we leverage Machine Learning methodologies to learn the correlations between the whole parameters sets then take appropriate decisions for the coordinated SON functions. 

The main tasks to carry out within the internship encompass: 
• Get familiarized with 4G 5G radio access networks
• Model and formulate the optimization problem considering the targeted SON functions 
• Design and evaluate by simulation the complete solution: the theoretical specification based on Machine Learning approaches as well as the architectural framework to implement it, 
• Derive concluding remarks in terms of achievable performances, convergence, complexity. 
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