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Lessons from 4G and 5G – Reflections on the 6G Workshop in Incheon

CHART depicts how terminology and concepts evolved from the diverse expectations of the 5G Workshop (left slabs) into 
the more refined themes of the 6G Workshop (right slabs), mapped through a ten-year backward TDoc citation analysis 
tracing topic progression. For example, Adaptive Waveform Design, Flexible Numerology, and Adaptive Frame Structures 
in 5G have converged into Next-Generation Waveforms & Modulation Schemes in 6G. URLLC has evolved into Low-Laten-
cy & Ultra-Reliable Air Interfaces; XR in 6G is built on 5G’s URLLC and eMBB, reflecting the shift toward immersive 
communication. mmWave, once a hot topic in 5G, now inspires THz and Sub-6 GHz research for high data rates, AI-driven 
beamforming for optimization, and RIS for signal control and mmWave loss mitigation in 6G. 5G’s ideas in End-to-End 
Network Automation has transitioned into AI-Native Services & Autonomous Management, and Zero-Touch Operations in 
6G. NTN extends LTE Evolution & Convergence, which provided a foundation for satellite communications beyond 
coverage by integrating 5G’s Channel Modeling & Propagation for satellite and aerial reliability, New RAT Specification for 
terrestrial integration, and Scalable & Modular Architecture for flexible deployment and spectrum use—key elements that 
predated NTN-specific standardization, with the first NTN Work Item introduced in RP-81 in September 2018. Meanwhile, 
transitioning from 5G’s in-band full duplex to flexible duplex took years of 3GPP meetings to establish a viable niche, with 
sub-band full duplex (SBFD) now emerging as the most widely accepted approach in 6G. Sustainability has also 
evolved—5G’s Energy Efficiency & Low Power Design and Sustainable Network topics have merged into the umbrella 
concept under Green Network Solutions in 6G. These keywords support TDoc reference searches, providing insights into 
historical trends and future directions, while guiding key studies and ensuring relevant aspects remain in view.
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Lessons from 4G and 5G – Reflections on the 6G Workshop in Incheon

TABLE categorizes contributors into three groups: those submitting TDocs to both the 5G and 6G Workshops, demonstrating consistent 3GPP commitment across generations; those 
contributing only to 5G, indicating a fading presence; and those contributing exclusively to 6G, representing new entrants. Each group is sorted alphabetically by company name. This 
classification highlights the shifting industrial focus from 5G to 6G; for example, the “Exclusive to 6G Workshop” group now predominantly features satellite/NTN companies, followed by 
IoT, automotive, and academic institutions. For entities such as government agencies, universities, national research institutes, or major federal contractors (directly state-owned or 
government-funded), the associated (country/region code) is provided. CAICT, previously known as CATR in 5G, is treated as one entity; T-Mobile, which merged with Sprint in 2020, is 
also considered a single entity. This table reflects only direct TDoc contributions to the 5G/6G Workshops; related contributions (e.g., delegate attendance, background discussions, 
TSG/WG contributions and email reflectors) are not included. Further research is recommended to capture a complete picture of the transformation from 5G to 6G.
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