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Main responsibilities: 
Ethernet technology is the main communication standard for wired 
computer networks, used in enterprise networks, data centers, etc. 
TSN (Time-Sensitive Networking) is an extension of Ethernet, 
normalized by IEEE, which is aiming at offering “real time” guarantees, 
such as end-to-end latencies, jitter and reliability. Proprietary solutions 
for real time Ethernet already exist in different domains (e.g. AFDX for 
avionics, ProfiNet for industries), but TSN is the first standardized 
solutions, and has triggered a strong industrial interest from 
automotive and avionic industries, as well as production lines.  
The TSN standards are now well-defined. However, two main 
questions remain unanswered:  

• Given a TSN network, what are the latency and jitter that they 
guarantee? 

• More importantly, given a communication system, how to 
design and configure a TSN networks so that it guarantees 
the real-time requirements.   

Until now, most results concerning these questions and based on the 
Network Calculus theory, whose aim is to compute end-to-end latency 
(the maximum total traversal time of a packet through the network). 
Most research contributions are focused on the first question, and 
more precisely on the modeling of the TSN switch. The Network 
Calculus theory has been used to model the TNS/AVB (Time-sensitive 
networks/Audio-video Bridge), a standard under discussion in the 
IEEE 802.1 working group and having potential applications to 
industrial and automotive networks. 
The objective of the thesis is to improve the end-to-end analysis of 
TSN and help the design of such networks: whereas it is well-known, 
for example, that the worst-case end-to-end delay in a network is less 
than the sum of the local worst-case delays at each node, advanced 
analysis tools improving the per-node analysis and not considered in 
the literature. Using advanced techniques for end-to-end delays does 
not only guarantee stricter latencies, but also allows to improve the 
design of system.   

This CIFRE PhD will be jointly supervised by Huawei 
Technologies France and ONERA (Toulouse). Its aim to 
answer to the questions introduced above: improve the TSN 
modeling, the analysis if TSN network, and offer tools to help 
the design of such systems.  

 

Qualifications: 

• Master 2 internship in mathematics or computer science  
• Strong knowledge in maths/algorithmic/networking 
• Programming skills 

• Fluent English 
 

Interested? 

Please send your application by email to: 
anne.bouillard@huawei.com 

About Huawei: 

Huawei's vision is to enrich life through communication. 
We are a fast growing, leading global ICT solutions 
provider. With our three business units Carrier, 
Enterprise and Consumer, we offer network 
infrastructure, cloud computing solutions and devices 
such as smart phones and tablet PCs.  
 
Paris Research Centre (PRC) performs strategic 
research and cutting edge development for Huawei.  
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