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INTITULE DU POSTE Self configurationof 5G radio parametersvith MachineLearning
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'::_‘:3' ‘ CONTEXTE DU POSTE (Enjeux, projet, taille de I'équipe, ...)

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
networkparameter$o tune,manualnetworkconfigurationgetsun-efficientandimpracticableln this context,an
automategrocesss requiredto supportwith minimal humaninterventionthe planning,configurationmanagemenrdnd
optimizationof theradioaccessetworks.

In this internship we focuson the self-configuratiorof radioandantenngarametesets(suchas— but notlimited to -
down-tilt) thataffectthe coverageandcapacityof a 5G cellularnetwork.We leverageMachinelLearningmethodologie$o
solvea combinatoriaproblem,determingheradio parametesettingsper deployedbasestation tailoredto theradioand
traffic conditions.The overallobjectivewill beto devisethealgorithmsto achieveoptimalantenngparametesettingsthen
assesandcomparehe performancen differentradioenvironmentontexts.

Themaintasksto carryoutwithin theinternshipinclude:

* Getfamiliarizedwith 5G radioaccessetworks

* Enrichbaselineaadiochannemodelingtool to meettargetedscenarios,

» Understandhe expectedorrelationbetweersomeparametersettingsandresultingperformances,

« Designandevaluateby simulationthe completesolution:thetheoreticakpecificationof the methodshasedon Machine
Learningapproacheaswell asthearchitecturaframeworkto implementthem,

« Deriveconcludingremarksin termsof achievableerformances;onvergencesomplexity.



PROFIL PROFESSIONNEL

{ % EXPERIENCES DANS LA FONCTION

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

Quelles sont les expériences passées nécessaires ?

Experiencen simulationsandimplementatiorof MachineLearningalgorithms.

Niveau de formation visé (pour stage et alternance) : BAC +5: Engineeror 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: Self configuration of 5G radio parameters 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. 

Contact point: veronique.capdevielle@thalesgroup.com
	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, an automated process is required to support with minimal human intervention the planning, configuration, management and optimization of the radio access networks.  
 
In this internship, we focus on the self-configuration of radio and antenna parameter sets (such as – but not limited to - down-tilt) that affect the coverage and capacity of a 5G cellular network. We leverage Machine Learning methodologies to solve a combinatorial problem, determine the radio parameter settings per deployed base station, tailored to the radio and traffic conditions. The overall objective will be to devise the algorithms to achieve optimal antenna parameter settings, then assess and compare the performance in different radio environment contexts. 

The main tasks to carry out within the internship include: 
• Get familiarized with 5G radio access networks
• Enrich baseline radio channel modeling tool to meet targeted scenarios, 
• Understand the expected correlation between some parameters settings and resulting performances, 
• Design and evaluate by simulation the complete solution: the theoretical specification of the methods based on Machine Learning approaches as well as the architectural framework to implement them, 
• Derive concluding remarks in terms of achievable performances, convergence, complexity. 
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