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ABSTRACT

Navigation satellite systems (GPS, GLONASS etc.) provide three main services, i.e., positioning for location
based services, navigation for multi-modal transportation services, and timing for communication and critical
infrastructure services. They were started as military systems but were extended to civil service. Navigation
satellite navigation system began with GPS in the USA and GLONASS in Russia at nearly the same time. Indian
NavIC and Chines BDS announced their FOCs in 2016 and 2020, respectively and European Galileo and
Japanese QZSS are catching up others. In these days, Navigation Satellite System, Positioning, Navigation, and
Timing services are part of our daily life very closely. They are required for autonomous driving car, Unmanned
vehicles like UAV, UGV, and UMV, 5G/6G telecommunications, world financial system, power system, survey,
agriculture, and so on. The services among navigation satellite systems are very competitive and also
cooperative one another. This article describes the status of these systems and evolution in the technical and

service senses, which may be helpful for planning korea positioning system(KPS).
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BDS BeiDou navigation System

BOC Binary Offset Carrier

BPSK Binary Phase Shift Keying

CDMA Code—Division Multiple Access
CLAS Centimeter Level Augmentation Service
DGPS Differential GPS

FDMA Frequency Division Multiple Access

FOC

GEO
GIOVE
GLONASS
GPS

G2G

ICG

ICT

IGSO
10C
IRNSS

IOV
KAL
KPS
MADOCA

MEO
MOU
NavIC
ns

NTS
OSNMA

PNT
PPP
QZSS
SA
SBAS
SLAS
SMCS
SIS

Full Operation Capability
Geostationary Earth Orbit

Galileo In—Orbit Validation Element
GLObal Navigation Satellite System
Global Positioning System

Galileo 2nd Generation
International Committee on GNSS
Information Communication
Technology

Inclined GeoSynchronous Orbit
Initial Operation Capability

Indian Regional Navigation Satellite
System

In—Orbit Validation

Korean AirLine

Korea Positioning System
Multi—GNSS Advanced
Demonstration tool for Orbit and
Clock Analysis

Medium Earth Orbit

Memorandum Of Understanding
Navigation Indian Constellation
nano seconds

Navigation Technology Satellite
Open Service Navigation Message
Authentication

Positioning Navigation & Timing
Precise Point Positioning
Quasi—Zenith Satellite System
Selective Availability

Satellite Based Augmentation System
Submeter Level Augmentation Service
Short Message Communication Service

Signal In Space



SPS Standard Positioning Service

SSv Space Service Volume

TCXO Temperature Compensated crystal
Oscillator

TDOA Time Difference of Arrival

UAV Unmanned Aerial Vehicle

uGv Unmanned Ground Vehicle

UHF Ultra High Frequency

UMV Unmanned Maritime Vehicle

URE User Range Error

UTC Universal Time Coordinates
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