








NTU GICE - Newsletter Vol. 13, No. 3 Sep. 2022

Fig. 2. Measured S-parameters of (a) broadband THz interconnects, (b) single-band THz interconnects, and (c) dual-band THz interconnects. 
(d) Chip photo of the packaged testkey sample and TRL calibration standards.
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transition. (c) IPD chip photo of the CPW-to-SIW transition, SIW filter with a CPW-to-SIW transition, and TRL calibration standards.
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Fig.1 Hybrid Node [4]

Fig.2 Cross-layer API concept [4]
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Sharing of 
MediaTek 6G Vision

Wireless Access Convergence

MIMO evolution towards True Edge-less Experience5G aims to support three use cases: eMBB (enhanced Mobile Broad-
band), URLLC (Ultra-Reliable and Low-Latency Communications), 
and mMTC (massive Machine-Type Communications). However, due 
to various reasons, the first version of 5G (Rel-15) puts most of its 
focus on eMBB, including features like BWP (Bandwidth Part, see [1] 
for more details), UL enhancements [2], and Dynamic Spectrum 
Sharing ([3]). Later on, more features of URLLC and mMTC are 
introduced in Rel-16 and Rel-17.

There are reasons why 5G is called New Radio. The whole new 
design of air interface, RAN, and Core Network is posing new 
challenges to the industry. In MediaTek, our 6G vision is a global 
standardized technology that can overcome the current limitations 
of 5G and deliver 10x to 100x performance. In order to achieve this 
target, we have envisioned the design principles for the upcoming 
6G technologies. Here are some examples from MediaTek 6G White 
Paper [4] that I’d like to share with you in this article. For more 
details, please refer to the [4]. 

We think 7-24GHz and sub-THz frequencies will be candidates for 6G 
spectrum. In order to provide better coverage, a new kind of “Hybrid 
Node” will arise. A 6G Hybrid Node can communicate with any other 
Hybrid Node, where it can play the role of either device or base 
station or both. In addition to the Uu interface between device and 
base station, Sidelink communication between devices could also 
facilitate the coverage enhancement required in the high-frequency 
short-range spectrum environment. 

We expect MIMO and multi-antenna technology to keep playing an 
important role as they did in 4G and 5G. To evolve in 6G, we envision 
a distributed MIMO deployment where Tx/Rx is no longer bounded 
to a single site, will provide a revolutionary “cell-free” architecture to 
overcome the limitations in the traditional cell site design.

Towards Extreme and Predictable QoS – 
Lean User Plane Protocol Stack

Today’s protocol stack design puts the focus on lossless data 
delivery. The layered design is aimed at more efficient collaboration 
between layers. However, the drawback is the underlying layers lack 
the knowledge of upper-layer applications. For example, when the 
application is loss-tolerant but delay-sensitive, such as video stream-
ing or immersive AR/VR, the lossless data delivery becomes the 
bottleneck: the overhead to ensure the in-order delivery is not 
appreciated. In 6G, we think dynamic mutual awareness between 
Radio/Transport and Application layers is crucial for the user experi-
ences.

Major Research Areas：
RF, millimeter-wave, and THz integrated circuits and 
systems, RF energy harvesting systems, and THz 
imaging and radar systems

Abstract：
Prof. Li’s current research interests include RF, millime-
ter-wave, and terahertz integrated circuit and system 
design. He has been serving as an Associate Editor for 
IEEE Access since 2021 and a member of the TC-21 
Terahertz Technology and Applications Committee of 
the IEEE Microwave Theory and Technology Society 
since 2022.



NTU GICE - Newsletter Vol. 13, No. 3 Sep. 2022

Fig.3 Native TN/NTN integration and convergence [4]

Native AI-integrated System –
Communication and Computing Convergence

Terrestrial and Non-Terrestrial Convergence

The convergence of Terrestrial Network (TN) and Non-Terrestrial 
Network (NTN) is a long anticipated which might happen in the 6G 
development. The advantage of NTN, such as cost-effective way of 
coverage for unpopulated area, could be a good complimentary 
technology to the TN. We expect that there will be native integration 
of NTN and TN in the network architecture, spectrum re-use, and 
one single device to serve all.

AI and Machine Learning can bring new opportunities to optimize 
system performance for networks and devices. In 3GPP Rel-18, many 
Study Items (SI) and Work Items (WI) are introduced for AI/ML. The 
industry has the consensus to explore the possibilities to use AI/ML 
to improve the overall performance, not only the of the air interface, 
but also of services and network automation, to name a few. 

Conclusions

According to the timeline of ITU-R IMT2030, 6G roll-out will start in 
2030 and the pre-commercialization activities might happen in a 
year earlier. In this pace, we should start to lay the foundation of 6G 
technologies now, both in academics and industries. In MediaTek, 
we believe that the 6G design should keep the “S.O.C” principles: 
Simplexity, Optimization, and Convergence. With these principles in 
mind, 6G could be more than just another G to the world. 

Fig.4 Opportunities for AI integration in 6G era [4]

Fig.5 6G Timeline [4]
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