General Information
2019-01280 - PhD Position F/M Resilience-as-a-Service for
xRAN slices using Machine Learning
Contract type : Public service fixed-term contract
Level of qualifications required : Graduate degree or equivalent
Fonction : PhD Position

About the research centre or Inria department
Inria, the French national research institute for the digital sciences, promotes scientiﬁc excellence
and technology transfer to maximise its impact.
It employs 2,400 people. Its 200 agile project teams, generally with academic partners, involve more
than 3,000 scientists in meeting the challenges of computer science and mathematics, o en at the
interface of other disciplines.
Inria works with many companies and has assisted in the creation of over 160 startups.
It strives to meet the challenges of the digital transformation of science, society and the economy.

Theme/Domain : Networks and
Telecommunications
System & Networks (BAP E)
Town/city : Rennes
Inria Center : CRI Rennes - Bretagne
Atlantique
Starting date : 2019-03-01
Duration of contract : 3 years
Deadline to apply : 2019-06-30

Contacts
Inria Team : DIONYSOS
PhD Supervisor :
Jelassi Sofiene / sofiene.jelassi@irisa.fr

About Inria
Context
This PhD will be conducted in the context of a collaboration between Nokia and Inria. The starting
date of the PhD is flexible, and could be as soon as 1st of March 2019.

Assignment
The data traﬃc demand is exponentially growing and becoming increasingly diverse. Indeed, future
5G mobile networks shall support multiple technical and service requirements, such as high
throughput, low-latency, high reliability and availability, large storage capacity, cost-eﬃciency and
operational energy-eﬃcient features. That context brings many new challenges to develop suitable
5G technology. In order to cope with the conﬂictual requirements, future wireless 5G networks have
to change in two ways. First, network deployments have to get dense (cells smaller and part of base
station closer to the mobile user) and tightly coordinated (severe interference avoidance). Second,
networks have to dynamically adapt to meet the diverse requirements of multiple applications. For
this, it has to be ﬂexible, intelligent, distributed and programmable. That is why, it has been
suggested using for 5G: network function virtualization (NFV), xRAN architecture (that includes SDN
principles) and network slicing in order to cope with multiple constraints and demands. Inspired from
SDN approach, the xRAN architecture decouples the control plane from the data plane and split in
independent components (centralized and distributed BBU and RRH/RRU) the traditional one size
RAN. xRAN relies basically on so ware-deﬁned access points that may be conﬁgured remotely in a
similar way than SDN switches. Such a design approach enables to dynamically instantiate, update,
manage and delete XRAN slices in a very cost-eﬃcient way. xRAN combined with NFV and slicing
driven by data analytics, will deﬁnitely provide more open, agile and evolving RAN characterized by a
simple architecture, an independence between data delivery infrastructure and control
functionalities, and surely reduced deployment and operational costs.
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The keys to success
The candidate should demonstrate a
good motivation and autonomy.
The candidate should be eager to
tackle new challenges in the area of
machine learning and deep learning,
distributed optimizations.

Instruction to apply

In such a context, the following main issues should be addressed: (A) in which way xslice should be
created and maintained? (B) How failures and errors observed in xslices in xRAN should be detected
and proceeded? (C) In which way, physical and virtual resource dedicated to ﬁx failures should be
opened, allocated and registered upon the xslice reconﬁguration? And (D) in which way resilient
solutions that mutualize virtual resources between multiple tenants may operate?

Please submit online : your resume, cover letter
and letters of recommendation eventually

There is a large panel of network resilience solutions that may be deployed inside a given network.
The choice of “suitable” solutions depends on the investment that the infrastructure provider is
willing to make and the type of involved services. The traditional solutions may be either reactive or
predictive resilience approaches

Defence Security :
This position is likely to be situated in a
restricted area (ZRR), as deﬁned in Decree No.
2011-1425 relating to the protection of national
scientiﬁc
and
technical
potential
(PPST).Authorisation to enter an area is
granted by the director of the unit, following a
favourable Ministerial decision, as deﬁned in
the decree of 3 July 2012 relating to the PPST.
An unfavourable Ministerial decision in respect
of a position situated in a ZRR would result in
the cancellation of the appointment.

Main activities
The goal of this phD is to oﬀer a resilient eﬃcient low-cost xRAN infrastructure by relying on data
analytics (error prediction thus policy prediction) and on process automation
(collect/monitoring /decision and achievement). To reach this goal we propose a dynamic resilience
solution that combines advantages of reactive and predictive approaches, i.e., optimal resource
(physical and virtual) utilization and timely reaction in a xRAN architecture. The resilience
reconﬁguration procedure will be running as a background Machine Learning-based automatic
process during the life-cycle of a slice. Decisions will be taken based on massive data collected inside
the network. Here, we identify key challenges on Machine Learning associated with this idea,
concerning the phases of life-cycle of a slice. They are:
1. The network state forecasting: using Machine Learning techniques working on time-varying
covariates and landmark analysis applied to discretized network state maps.
2. The resilience update instant: using Machine Learning in order to classify criticality of
anomalies (massive and isolated) and therefore to decide if it is worthy or no to launch an
update cycle of a resilience solution.
3. The reconﬁguration of resilience solutions: The problem shall be formulated as a multiobjective optimization one and solved using heuristics inspired from AI techniques.

Skills
A solid mathematical background, especially in probability and statistics.
A good background in networking technology and familiar with LTE RAN and 5G.
A perfect proficiency in Python/C/C++ or tensorflow/keras, or other scripting languages.
Good communication skills (written and verbal) in both English and French are required.

Benefits package
Subsidised catering service
Partially-reimbursed public transport

For more information,
sofiene.jelassi@inria.fr

please

contact

Recruitment Policy :
As part of its diversity policy, all Inria positions
are accessible to people with disabilities.

Warning : you must enter your e-mail
address in order to save your
application to Inria. Applications must
be submitted online on the Inria
website. Processing of applications sent
from other channels is not guaranteed.

Remuneration
monthly gross salary amounting to 1982 euros for the ﬁrst and second years and 2085 euros for the
third year

