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ABSTRACT

As a way to further expand and enable the 5G ecosystem, the 3" Generation Partnership Project (3GPP)
is considering the development of a 5G new radio (NR)-based non-terrestrial network (NTN). These NTNs
are expected to provide ubiquitous 5G services to user's equipment (especially, in Internet of Things/
machine-type communications (IoT/MTC) public safety, and critical communications) by extending service
coverage to areas not covered by 5G terrestrial networks. To this end, this NTN is developing scenarios to
provide 5G services using spaceborne vehicles, such as geosynchronous and low-Earth orbit satellites, and
airborne vehicles, such as unmanned aircraft systems, including high-altitude pseudo-satellites. In addition,
various technologies are being studied to satisfy new requirements not considered in 5G NR, such as long
propagation delay time, large cell coverage, large Doppler effect, and base station movement. In this paper,
we present the scenarios, requirements, technical issues and solutions, and standardization planning for
NR-based NTN in 3GPP.
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3GPP 3" Generation Partnership Project
5G Fifth generation

AMC Adaptive Modulation and Coding
CSI Channel State Information

CU Centralized Unit

CQI Channel Quality Indicator

DCI Downlink Control Information
DU Distributed Unit

GEO Geostationary Earth Orbit

HAPs High Altitude Platforms

IAB Integrated Access and Backhaul
loT Internet of Things

ISL Inter—Satellite Links

KPI Key Performance Indicator

LEO Low Earth Orbit



60

LLS
M2M
MCS
MTC

RSRP
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TAC
TAU
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TR
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UAS
W1
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Link Level Simulation

Machine to Machine
Modulation and Coding Scheme
Machine Type Communication
NarrowBand

New Radio

Non—Terrestrial Network
Physical Uplink Control CHannel
Physical Uplink Shared CHannel
Radio Access Network

Random Access Response

Radio Link Control

Reference Signal

Reference Signal Received Power
Reference Signal Received Quality
Round Trip Time

Services & Systems Aspects
Study Item

System Level Simulation
Synchronization Signal Block
Timing Advance

Tracking Area Code

Tracking Area Update

Terrestrial Network

Technical Report

Technical Specification
Unmanned Areal System

Work Item
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