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Next Generation 6G Cellular Radio System and NR-NTN
Dr. Sang-June Park (Director, MediaTek USA)

This talk reviews the candidate FR3 spectrum (approximately 4.4–15.35 GHz), its regulatory and band 
status, and key propagation differences compared to FR1. Notable challenges include higher path loss 
and poorer penetration, which drive the need for substantially more base-station antennas and a new UE 
antenna/transceiver architecture. A panel-based UE with coherent MIMO is highlighted as a promising 
approach that offers improved link performance—especially on the uplink—compared to conventional 
antennas and mmWave AiP designs. The presentation also addresses RF front-end challenges (such 
as filters and efficient high-power PAs) alongside spectral-efficiency targets enabled by wide channels 
(200/400 MHz), higher-order modulation, and up to 8x8 MIMO with enhanced RF performance and CSI 
feedback. Finally, it introduces enabling technologies such as low-PAPR waveforms (e.g., TC-DFT-s-
OFDM), regulatory power boosting, sub-band full duplex for low-latency TDD, collaborative/relay MIMO 
concepts, and NR-NTN support, while positioning sub-THz primarily for fixed point-to-point use due to 
severe path loss and hardware complexity.

Dr. Sang-June Park received his Ph.D. in electrical engineering and computer science from 
the University of Michigan, Ann Arbor, focusing on electromagnetics and applied RF circuits. 
Dr. Park is currently with MediaTek USA, where he leads the Wireless System Design Group. 
He has over 20 years of experience in the field, including 15 years at Qualcomm and 4 years 
at Samsung Electro-Mechanics. His expertise includes cellular radio system development 
(covering 2G/3G/4G/5G radio), FR2 mm-wave phased arrays, RF antenna front-end, 
and tunable system designs. He is currently working on next-generation 6G radio system 
development, WiFi 8 transceiver systems, S-/Ku-band NR-NTN, and high-speed wireless 
link design.

 

Topological Quantum Computing: Building More Robust Qubits with Majorana Modes
Dr. Kyunghoon Lee (Senior Quantum Engineer, Microsoft Station Q)

Quantum computing could transform our ability to model nature and solve problems that are beyond the 
reach of classical computers. A major obstacle, however, is that quantum information is highly fragile and 
can be disrupted by interactions with the environment, a process known as decoherence.
One promising solution is topological quantum computing, which relies on quantum states protected by 
topology, making them inherently more resistant to errors. In this talk, I will describe how such systems 
can be engineered using hybrid devices that combine conventional superconductors with semiconductors 
possessing strong spin–orbit coupling.
Under suitable conditions, these structures can host Majorana zero modes—exotic quantum states that 
are predicted to store quantum information in a particularly robust way. I will present recent experimental 
results from the Microsoft Quantum team showing signatures of topological superconductivity in 
semiconductor nanowires coupled to superconductors. I will also discuss measurements of fermion 
parity, which provide insight into interactions between Majorana modes and represent an important step 
toward performing quantum operations.
Finally, I will outline a scalable architecture based on superconducting islands in the Coulomb blockade 
regime. These devices can host multiple Majorana modes, enabling the creation of topological qubits 
designed for robustness and large-scale quantum computing.

Kyunghoon Lee is a Senior Quantum Engineer at Microsoft Station Q, where he develops 
scalable topological quantum computing hardware based on Majorana zero modes. His work 
spans qubit design, device modeling, and system-level architecture optimization for fault-
tolerant quantum computing, while addressing the practical microwave and RF engineering 
challenges of large-scale quantum systems.
Prior to joining Microsoft, he was a Research Scientist at the University of California, 
Berkeley and Lawrence Berkeley National Laboratory (LBNL), where he worked with Prof. 
Irfan Siddiqi at the Advanced Quantum Testbed. His research focused on superconducting 
quantum processors, including improving qubit coherence, mitigating correlated errors, and 
developing scalable multi-qubit architectures.
As a postdoctoral researcher in the Department of Physics at UC Berkeley, he studied 
low-dimensional quantum materials, including twisted bilayer graphene, using transport 
measurements and spectroscopy. His work contributed to the understanding of moiré 
superlattices, flat electronic bands, and the rich correlated phenomena that emerge near 
the magic angle, where superconducting and insulating states arise side by side despite their 
seemingly contradictory nature.
He received his Ph.D. in Electrical Engineering and Computer Science from the University 
of Michigan, where his research focused on quantum transport in graphene and other two-
dimensional materials, including ballistic electron transport, graphene nanostructures, 
Coulomb blockade phenomena, and single-electron devices.


