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ABSTRACT

This paper deal with a method for calculating the continuity of Korea Augmentation Satellite System (KASS), which was
completed in Korea in December 2023, and a plan to respond in the event that a continuity hazard situation occurs during
operation. For this purpose, the International Civil Aviation Organization (ICAO) Satellite Based Augmentation System (SBAS)
continuity standards, Wide Area Augmentation System (WAAS), and European Geostationary Navigation Overlay Service
(EGNOS) continuity cases are examined in this paper. According to the measures recommended by the ICAO, when the
number of continuity risks exceeds a certain level and the level drops drastically, various mitigation operations by country are
implemented. Through this, if KASS does not meet ICAO continuity standards in the future, such measures can be referred
to. In addition, this paper computes the short-term KASS continuity during the test broadcast period. Although continuity
does not meet the ICAO standards, although this test period is too short, further meaningful analysis in the future is required.
Additionally, this paper carried out an analysis of the timing and period to systematically calculate the meaningful value of
continuity.

Keywords: GNSS, SBAS, KASS, continuity, operational mitigation, performance
F20|: JAAFHAILE, AQ7IRIEAAN L, b= T AL, A4, 29 A 43txA), 45

. INTRODUCTION 1-8x10-6/15s2 o]= aF7]¢] X &2 1009k o} 871 o5}

Satellite Based Augmentation System (SBAS)9] A&A4]
(Continuity)2 A AE o] 285 |25 & o 7| 2] ot = gl
o] A%l Al AFo] THsTHAlel that A5 Wstnd, 4
‘1243;% 7h Wl e 8 HOAIRE B9 Aol S4E 8
& ojujgit}, FAULFEA T
Organization, ICAO) Standards and Recommended Practices
(SARPs)of|A] AH|A]5}= Satellite Based Augmentation System
(SBAS) A%/ @AM H@TA H2 Aelstr, Non-
Precision Approach (NPA)+ 1-10-6/hof| 4] 1-10-8/h, Approach
and Landing Operations with Vertical Guidance (APV)-12] 7§ &

(International Civil Aviation

Received Feb 15,2024 Revised Mar 04, 2024 Accepted Mar 15, 2024

AHIA ST 5185k ot
FE717 24 3 oAl
ABIAL YR 71E= 2 ol YT S SBASS] 74
(integrity) & 24T = Gl o] AT 4= glou, o|2{gh
$ Au| A7) EAE Y] g3 7]of missed approach7| WAyt
ol /4R ZF B o] ’§ 5 4& (Protection Level, PL)o] 7
H3SH (Alert Limit, AL)E.t} 2 73921 ‘Horizontal Protection
Level (HPL) > Horizontal Alert Limit (HAL) T ‘Vertical
Protection Level (VPL) > Vertical Alert Limit (VAL)'Y of, &=+
o1 TRFO|L} SBAS 7|23 S A]AH] 1AFo & ol5) SBAS A
2o] WA¥sto] SBAS 415 A7 G EE H Heed A

oh‘. oX ML

fCorresponding Author E-mail: yjchoi@kiast.or.kr

Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.

Copyright © The Institute of Positioning, Navigation, and Timing

http://www.ipnt.orkr Print ISSN:2288-8187 Online ISSN: 2289-0866


https://orcid.org/0009-0003-3885-8301
https://orcid.org/0009-0006-0882-0099
https://orcid.org/0000-0002-7543-1660
https://orcid.org/0009-0007-0007-9803

132 JPNT 13(2), 131-136 (2024)

Table 1. WAAS continuity requirements compared to ICAO SARPs.

En-Route LNAV LNAV/VNAV LPV LPV 200
N/A 1-10%/h 1-8x10°°/15s 1-8x10°°/15s 1-8x10°°/15s
N/A Within ICAO standard Same as ICAO standard ~ Same as ICAO standard ~ Same as ICAO standard
Table 2. EGNOS safety of life service continuity value (ESSP 2023).
En-Route Terminal NPA APV-1 LPV 200
1-1x10%/h 1-1x10°/h 1-1x10°/h 1-1x10™/15s 1-1x10"/15s
(in most of ECAC) (in most of ECAC) (in most of ECAC) (in the core of ECAC) (in the core of ECAC)
1-2.5x10°/h 1-2.5x10°/h 1-2.5x10°/h 1-5x10*/15s 1-5x10/15s
(in other areas of ECAC)  (in other areas of ECAC)  (in other areas of ECAC)  (in other areas of ECAC)  (in other areas of ECAC)
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2. SBAS CONTINUITY REQUIREMENTS
AND ACHIEVEMENT STATUS
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Fig. 1. Concept of SBAS APV-I continuity analysis.
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4. SBAS CONTINUITY CALCULATION
METHOD
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Fig. 2. WAAS outages (FAA 2024) and EGNOS continuity map (ESSP 2024).
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et al. 2014).

5. KASS CONTINUITY FOR FUTURE WORK
AND APPROPRIATE ANALYSIS PERIOD
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6. CONCLUSIONS
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