A Report on the Guest Lecture
Of
IEEE ComSoc Chapter-Guwahati (Kolkata Section) and IEEE Guwahati Subsection

The guest lecture by Dr. Özlem Tuğfe Demir was jointly organized by the IEEE Communications Society (ComSoc) Chapter-Guwahati (Kolkata Section) and IEEE Guwahati Subsection. The lecture was delivered online mode by Dr. Özlem Tuğfe Demir on 12 April 2024. Due to unexpected network issues, the earlier schedule of the guest lecture by Dr. Özlem on 8 April 2024 was interrupted.
Dr. Özlem is an Assistant Professor at the Department of Electrical and Electronics Engineering, TOBB University of Economics and Technology, Ankara, Turkey. She has authored the textbooks Foundations of User-Centric Cell-Free Massive MIMO (2021) and Introduction to Multiple Antenna Communications and Reconfigurable Surfaces (2024).

The details of the talk are as follows:

Title of Talk: Cell-free Massive MIMO for Integrated Sensing and Communications: Multi-static Sensing and Power Allocation
Date: April 12, 2024 (Friday)  
Time: 3.00 PM to 4.00 PM (IST) 
Mode: Online 

The talk was attended by faculty members from the Department of Electronics and Electrical Engineering (EEE), Computer Science and Engineering (CSE), and research scholars and Master’s students of EEE and from the institutes across the IEEE Guwahati subsection. Around 35 people (online) attended the talk and actively interacted with the Guest Lecture Session. 
During the talk, Dr. Özlem introduced the next-generation wireless technology, cell-free massive MIMO, and its applicability for integrated sensing and communications. The speaker discussed the transformation from cellular to cell-free technology, centralized and distributed cell-free systems, and their performance comparison. Further, multi-static sensing and power allocation optimization formulations were discussed from the communication-centric and radar-centric perspectives. All the attendees benefitted immensely through this interaction. 




An abstract of the talk and the biography of the speaker is given below. 
Abstract: 
In this talk, we will discuss the integration of sensing and communication (ISAC) in centralized cell-free massive MIMO networks for target detection. We examine the role of ISAC transmit access points in serving user equipments and steering beams towards a target within a multi-static sensing framework. A detection approach based on a maximum a posteriori ratio test is presented to identify targets amidst clutter, termed as "target-free signals". In addition, sensing spectral efficiency (SE) is introduced as a metric to assess resource utilization in ISAC systems and a power allocation algorithm is described to optimize the sensing signal-to-interference-plus-noise ratio while meeting communication requirements. The performance of two ISAC configurations, one using existing communication beams for sensing and the other employing additional sensing beams, is evaluated under different scenarios. The talk will highlight the benefits of integrating sensing and communication in cell-free massive MIMO networks, offering insights into more efficient wireless communication systems.
Biography:  
Özlem Tuğfe Demir received the B.S., M.S., and Ph.D. degrees in Electrical and Electronics Engineering from Middle East Technical University, Ankara, Turkey, in 2012, 2014, and 2018, respectively. She was a Postdoctoral Researcher at Linköping University, Sweden in 2019-2020 and at KTH Royal Institute of Technology, Sweden in 2021-2022. She is currently an Assistant Professor with the Department of Electrical and Electronics Engineering, TOBB University of Economics and Technology, Ankara, Turkey. She has authored the textbooks Foundations of User-Centric Cell-Free Massive MIMO (2021) and Introduction to Multiple Antenna Communications and Reconfigurable Surfaces (2024). Her research interests focus on signal processing and optimization in wireless communications, massive MIMO, cell-free massive MIMO, beyond 5G multiple antenna technologies, reconfigurable intelligent surfaces, and green mobile networks.
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