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Satellite and Terrestrial Network Convergence
• Terrestrial network covers >60% population, but 

<40% landmass.
– Still lack of broadband coverage in remote area
– 4G/5G network deployment mostly based on 

human distribution

• Terrestrial + Satellite networks can offer truly 
ubiquitous coverage around the world

– Cellular: urban + indoor
– Satellite: rural + outdoor

• Smart phone is the key to connect satellite and 
cellular ecosystems

– Bring satellite services into consumer market
– Enable “smart phone direct access to satellite” 

becomes key challenge
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“Coverage” as Key KPI for 6G System Design
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Aug 19th 2020 – World’s 1st pre-3GPP IoT NTN Connection
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3GPP R17 IoT NTN World’s 1st Commercial Products in MWC’23
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“Best In Show”   GSMA 2023 Global Mobile Awards in MWC
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https://www.mwcbarcelona.com/press-releases/2023-glomo-award-winners-announced-at-mwc-barcelona-2023


3GPP R17 NR NTN – World’s 1st Smart Phone Testbed in MWC’23
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Pre-3GPP R19 – World’s 1st Ku-band NR NTN Testbed in MWC’24
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Pre 3GPP Rel-19 – World’s 1st Ku-band NR NTN Testbed
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Satellite and Terrestrial Convergence for Pervasive Services
5G Satellite Communications vs.    6G Satellite Communications
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• Integrated Terrestrial and Satellite Communication
• Massive MIMO beamforming and adaptation to achieve 10x~100x data rate for satellite & devices

• Native PHY and protocol designs for seamless satellite and terrestrial interworking

• Smart spectrum sharing across satellite and terrestrial to enable rapid NTN deployment
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Initial Research Observation – NTN/TN Spectrum Sharing
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[1] “Reverse Spectrum Allocation for Spectrum Sharing between TN and NTN,” IEEE CSCN 2021
[2] “Feasibility and Opportunities of Terrestrial Network and Non-Terrestrial Network Spectrum 

Sharing,” IEEE Wireless Communications Magazine 2023
[3] “Interference Mitigation for Reverse Spectrum Sharing in B5G/6G Satellite-Terrestrial Networks,”

IEEE Transactions on Vehicular Technology, Mar. 2024.

Note: assume UE prioritize TN connection
NTN: Non Terrestrial Network
TN: Terrestrial Network
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