
SC06- Advancing 5G/6G ORAN, MIMO and RIS
Research and Development from FR2 Antenna

Design to 5G/6G Testbeds

Abstract
As 5G advances, particularly within the FR2 frequency bands, training in

mmWave technologies is crucial. The TMYTEK Developer Kit addresses the
pressing need for affordable, comprehensive training tools. It equips educators

and researchers with practical components and ready-made classes to teach
mmWave principles, beamforming, and real-world applications like FWA and LEO

satellites. This kit bridges the gap between theoretical knowledge and practical
skills, preparing the next generation of engineers for the challenges of mmWave

technology. It supports diverse educational levels, from entry-level courses to
advanced research, enhancing the talent pipeline essential for the future of

wireless communications..

Course outline
Short course focuses on practical mmWave array antenna design.
Participants will begin with the fundamentals of mmWave, including the RF front
end, array antenna link budget, and the basic principles of constructive and
destructive interference in beamforming. 

The course will progressively move into hands-on activities, covering phased
array theory validation, beamforming, beam control, and beam pattern
measurement. Attendees will observe beamforming results using instruments and
engage in creative and innovative research on antenna design or protocol
verification. They will understand beamforming principles and mmWave signal
transmission, transforming theory into practice by operating the 5G mmWave
Developer Kit and applying it to real-world scenarios.

Recommended prerequisites
Anyone can register for the course.

Learning objectives
The TMYTEK 5G mmWave Developer Kit includes signal source, array antenna, beamformer, amplifier, power detector, and
RF cables to allow engineering students to set up a 5G communication system and observe beamforming results on
instruments, conduct creative and innovative research on antenna design or protocol validation.
TMYTEK created a versatile 5G mmWave courseware and Labsheet to teach the principles behind beamforming and
experiments to understand the propagation property of mmWave signals. The courseware introduces the sessions and offers
the following benefits to students:

Familiarize with millimeter-wave RF front-end
Understand the link budget
Understand constructive and destructive interference 
Verify the theory about phased array
Hands-on experiment beamforming and beam control 
Beam pattern measurement

Participants need
to bring laptop
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