
Applications are invited for a PhD position in the area of Cooperative Caching and Transmission 
in 5G Networks. This position is funded by a LABEX excellence grant (https://ucnlab.eu/node) 
between INRIA, Sophia-Antipolis (http://www.inria.fr/en/teams/maestro) and the Mobile Comm. 
department at EURECOM, Sophia-Antipolis (http://www.eurecom.fr/en). The selected student 
will be employed by EURECOM, but will be a member of both the Mobile Communications 
department at EURECOM and the Maestro team at INRIA Sophia-Antipolis, jointly supervised 
by Prof. T. Spyropoulos (EURECOM) and Dr. G. Neglia (INRIA). 
 
EURECOM is an elite French graduate school and research center conducting high quality 
research in the areas of Mobile Communication, Networking and Security, and Multimedia. 
INRIA Sophia Antipolis – Méditerannée is one of the eight centers of INRIA, the only French 
national research institute fully dedicated to research in Computational Sciences. Both labs are 
situated in new Campus SophiaTech in Sophia Antipolis (between Nice and Cannes), Europe's 
leading international science park, in close proximity with a large number of research units of 
leading multi-national corporations in the telecommunications, semiconductor and biotechnology 
sectors, as well as other outstanding research and teaching institutions. A freethinking, 
multinational population and the unique geographic location provide a quality of life without 
equal. 
 
---Topic--- 
 
Driven by the exponential growth in wireless data traffic, operators are increasingly considering 
denser, heterogeneous network (HetNet) deployments, overlaying the macro-cellular network 
with many small cell base-stations (BS).  However, CAPEX and OPEX considerations are 
making the operators turn to cheap, under-provisioned solutions for the backhaul support of 
small cells, making backhaul capacity a potential new bottleneck. To alleviate this bottleneck, 
recent work has proposed “caching-at-the-edge” methods that cache popular content closer to 
the user to reduce the number of duplicate backhaul transmissions.  
 
While a number of recent works consider the problem of caching at BSs or even user devices, 
these works are not addressing the complex interplay between caching and advanced 
communication techniques considered for beyond 4G networks, such as Coordinated Multi-
Point (CoMP) transmission. In CoMP multiple BSs transmit the same content concurrently, 
aiming at diversity or multiplexing gains on the radio interface, at the cost of a significant 
additional overhead on the backhaul to retrieve the content at all the BSs involved. Hence, for 
edge caching to facilitate CoMP, the required contents must be cached at the cooperating BSs.  
 
The goal of this thesis will be to jointly optimize cooperative caching and cooperative 
communication. A key goal will be to explore the tradeoff between edge caching that reduces 
backhaul traffic, and caching that improves radio access performance. At the center of this 
tradeoff lies the question of how caching algorithms can adapt to accommodate potential 
Coordinate Multi-Point (CoMP) transmission opportunities. A second key goal is to investigate 
distributed implementations of the proposed optimal solutions, in order to (a) deal with the high 
complexity of cooperative caching problems, and (b) significantly reduce the amount of 
additional (signaling) information transmitted over the already congested backhaul links.    
 
---Requirements--- 
 
We are looking for candidates who are self-motivated and would like to conduct high quality 
research, and publish in top journals and conferences. Candidates should have a Master's 
Degree (or equivalent) in Electrical Engineering, Computer Science, or a closely related area, 
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preferably with a focus on networking or communications. They are also expected to have very 
good analytical skills (Probability Theory, Optimization) and some background in the area of 
wireless. Good programming skills and experience in popular simulation environments is a plus. 
A good level of written and spoken English is mandatory (knowledge of French is not required). 
Finally, the selected candidate will be well organized and able to integrate and work well in 
groups. The position duration is normally 3 years, with a maximum duration of 4 years.  
 
---Application material--- 
 
The position is available immediately, and the selected candidate will be expected to join during 
the first quarter of 2016. The application evaluation and selection process will begin 
immediately, and will continue until the position is filled. Interested individuals should submit: 
 
- 1-2 page summary of research interests. 
- Detailed CV including publications. 
- At least 2 recommendation letters. 
- Transcript of courses taken at graduate and undergraduate levels and their grades. 
 
Send your application material via e-mail with the subject line **LABEX PhD Position** to 
thrasyvoulos.spyropoulos@eurecom.fr and giovanni.neglia@inria.fr  
 
---Contact--- 
 
If you have questions or need more information about the position, we encourage you to visit 
our websites or to contact us directly: 
 

- Thrasyvoulos Spyropoulos (http://www.eurecom.fr/~spyropou/)  
- Giovanni Neglia (http://www-sop.inria.fr/members/Giovanni.Neglia/  ) 
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