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"} NATURE DU POSTE

INTITULE DU POSTE 5G RAN Slicing andscheduling ImplementatiorandDeployment

CDlL............ O VIE................ | Stage........eee.
CDD....ooov O Alternance...... O Thése............. O
Intérim........... O

S ‘ CONTEXTE DU POSTE (Enjeux, projet, taille de |’équipe, ...)

The CommunicationsiNetwork,andSecurity(CNS)laboratoryat THALES SIX GTSFrances involvedin cutting-edgdT
projectsaimingat the specificationdesign andintegrationof securityandcomputemetworkinfrastructuregor the next
generatiorof communicatiorsystemsCNS personnehaveexpertisan following scientificfields: networking,especially
for fixed andmobile IP networkdesignwirelesscommunicatiorsystemgrelayingprotocols coding,modulations,
interferencenanagementesourcellocation,optimizationalgorithms 5G andsoftwaredefinednetworks) security
architectureandinformationsystemsCNSis in chargeof transferringtechnologicabndinnovativebuilding blocksto
Thales’businesdines.

Contacts
ehsan.ebrahimi-khaleghi@thalesgroup.com
alan.branchereau@thalesaroun.com

“»} DESCRIPTIF DES MISSIONS

Theslicing concept(in downlink anduplink) is oneof the majorbreakthroughstroducedby the 5G standardshatwill
deeplyimpactfuture communicatiorparadigmsandgive usersthe opportunitiego experiencehe availability of various
typesof servicesatany moment.Therefore gensuringsolationbetweerdifferenttypesof traffic andtheir respective
requirementgn termsof throughputdelaysandlossratio hasbecoméeeasiblein the coreandthe edgeof the networkwith
thelatestnetworkvirtualizationtrends.On the otherhand,extendinghesedefinedsliceswith anoptimizedscheduleto the
radiosegmen{RAN) andensuringhe neededsecurityrequirementsor the slicesareseenaschallengesMoreover the
creationof virtual separatelicesandallocationof availableresourceblocksovera dynamicallychangingwirelesslink
remaindargelyunsolvedIn particularin a 5G network,schedulingvhichis the procesof how allocatingavailable
resourcesvith anoptimalalgorithmbetweerslicesfor transmittingdatais still anopenchallenge.

Thisinternshipis basedon theimplentationof anexistingschedulingalgorithmfor 5G RAN slicing, developedy our
team.The candidateshouldfirst getfamiliar with commonalgorithmsfrom the stateof the art andthenwith the proposed
solution,which hasbeenimplementedandtestedn a simulationenvironmentThen,the objectiveof theinternshipwill be
focusedonimplementinganddeployingthealgorithmin anopen-sourcé TE/5G platform (e.g.srsLTE/5G-EmPOWER,
OpenAirinterface/FIexRAN,...).



PROFIL PROFESSIONNEL

{ "+ 3 EXPERIENCES DANS LA FONCTION

DEBUIANT. ..., 7 Confirmé....ooooee

Quelles sont les expériences passées nécessaires ?

Pastexperiencéprojects,nternship,...) in programmingtelecomsandnetworkingwill beappreciated.

Niveau de formation visé (pour stage et alternance) : BAC +5

Langues recquises et niveaux attendus :
[ Pratique orale :
[ Pratique écrite :

Les deux : Goodcomprehensioandwriting skills in English(B2 level)

o

£ e } COMPETENCES ET COMPORTEMENTS ATTENDUS

Compétences primordiales :

- Algorithmic solutions
- Programmingskills : C++, Python
- Autonomy,researctanddevelopmenturiosity

Compétences souhaitables :

- WirelesscommunicationsindRadioAccessNetwork (RAN)
- Mobile network,coreandEdgenetworkarchitecturg4G) andevolutions
- SISLTE,5G-EmPOWERQpenAirinterface JSRPSDR platform
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	Champ de texte 6: 5G RAN Slicing and scheduling : Implementation and Deployment
	Champ de texte 7: The Communications, Network, and Security (CNS) laboratory at THALES SIX GTS France is involved in cutting-edge IT projects aiming at the specification, design, and integration of security and computer network infrastructures for the next generation of communication systems. CNS personnel have expertise in following scientific fields: networking, especially for fixed and mobile IP network design, wireless communication systems (relaying protocols, coding, modulations, interference management, resource allocation, optimization algorithms, 5G and software defined networks), security architecture, and information systems. CNS is in charge of transferring technological and innovative building blocks to Thales’ business lines.

Contacts : 
ehsan.ebrahimi-khaleghi@thalesgroup.com
alan.branchereau@thalesgroup.com
	Champ de texte 8: The slicing concept (in downlink and uplink) is one of the major breakthroughs introduced by the 5G standards that will deeply impact future communication paradigms and give users the opportunities to experience the availability of various types of services at any moment. Therefore, ensuring isolation between different types of traffic and their respective requirements in terms of throughput, delays and loss ratio has become feasible in the core and the edge of the network with the latest network virtualization trends. On the other hand, extending these defined slices with an optimized scheduler to the radio segment (RAN) and ensuring the needed security requirements for the slices are seen as challenges. Moreover, the creation of virtual separate slices and allocation of available resource blocks over a dynamically changing wireless link remains largely unsolved. In particular in a 5G network, scheduling which is the process of how allocating available resources with an optimal algorithm between slices for transmitting data is still an open challenge.

This internship is based on the implentation of an existing scheduling algorithm for 5G RAN slicing, developed by our team. The candidate should first get familiar with common algorithms from the state of the art and then with the proposed solution, which has been implemented and tested in a simulation environment. Then, the objective of the internship will be focused on implementing and deploying the algorithm in an open-source LTE/5G platform (e.g. srsLTE/5G-EmPOWER, OpenAirInterface/FlexRAN,...). 
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	Champ de texte 9: Past experience (projects, internship, ...) in programming, telecoms and networking will be appreciated.
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	Champ de texte 13: Good comprehension and writing skills in English (B2 level)
	Champ de texte 14: - Algorithmic solutions
- Programming skills : C++, Python
- Autonomy, research and development curiosity

	Champ de texte 15: - Wireless communications and Radio Access Network (RAN)
- Mobile network, core and Edge network architecture (4G) and evolutions
- srsLTE, 5G-EmPOWER, OpenAirInterface, USRP SDR platform



