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Introduction
to

KASS system

KASS R&D
Organization, KASS
service and
Deployment, KASS
Message

1 To receive GPS location information

Reference Station

Reference Station (7 Locations)

GPS signal reception SBAS signal reception

October 2014

Project Initiation

2 Error value correction and integrity data for satellites

Central Processing Station

Central Processing/Integration Station
(2 Locations)

GPS error calculation, SBAS data generation
and control

s 4
o *

Satellite Communication Station

Satellite Communication Station
(2 Locations)

SBAS signal transmission to satellites

KASS Development Timeline

December 2022

KARI was designated as the official
agency responsible for managing and

operating KASS, classified as a radio

navigation safety facility

March 2023

Service agreement signed with the
Office of Air Traffic, with operational
centers established in Cheongju and

Incheon

3 Correction of signal satellite service

geostationary satellites

SBAS Satellite (Leased)

Delivery of SBAS signals throughout the

country

February 2024

After 9 years and 4 months of
development and deployment, the
KASS system was officially transferred
to the government.



1. Introduction to KASS (1/5)

/

%* Organization of KASS system Development and Implementation
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]
KPO
Reference Station KASS Program Office

Development

Joint
Development
(TASF/KPO)

S D N R S S R S S RN S S -

MOLIT: Ministry of Land, Infrastructure, and Transport

KAIA: Korea Agency for Infrastructure Technology Advancement
MOF: Ministry of Oceans and Fisheries
KIMST: Korea Institute of Marine Science & Technology Promotion
KIAST: Korea Institute of Aviation Safety Technology
TTA: Telecommunications Technology Association
KPO: KASS Program Office, KARI

Certification

Inspection

Organization
(KIAST/TTA)

l——

System Design and Definition
Integration, Verification & Qualification
Factory & Site Acceptance Test
System Qualification Review

Apply for Certification, Support for Certification

— EASA

ICAO

KRS KPS

KUS

(KASS Reference (KASS Processing
Station) Station)

Station)

Signal
Generation

Internationa
Co-development
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Fcy
.%\
R
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KCS

(KASS Uplink (KASS Control

Station)

WAN

(Wide Area Network)

Domestic
Co-development

(KARI, ETRI)

GEO : Geostationary

Equatorial Orbit
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1. Introduction to KASS (2/5)
+* KASS Service

= (15™ December, 2022) Test Mode(including MT0/0) signal broadcasting Commencement, Intermittent Service (Pilot Service)
= (26% July, 2023) Test Mode(including MT0/2) signal broadcasting Commencement, more Stable Service (Open Service)

= (28" December, 2023) Aviation Mode(MT2) signal broadcasting Commencement (SoL Service : APV-I class)
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[KASS 1st signal service] [KASS 2nd and 39(SolL Service) signal service]
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1. Introduction to KASS (3/5)
+» KASS Architecture

GEO 1
(Measat-3D) GEO 2
¥ (KOREASAT 6A)
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Sub System
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GEO Satellites

KUS
(KASS Uplink Station)

KCS
(KASS Control Station)
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1. Introduction to KASS (4/5)

/

% KASS Subsystem Development Status

: KRS
: KPS, KCS
: KUS
. : GEO satellite

KPS : KASS Processing Station
KCS : KASS Control Station

.....
.....

" 3
e, .
---------

SBAS Message
Broadcasting (2)

¥ The KASS 2nd GEO satellite (KOREASAT 6A) was launched on 12th November, 2024.
And, the satellite is currently broadcasting the test signal (MT0/0).

MEASAT-3d (91.5° East) KOREASATG6A (116° East)




1. Introduction to KASS (5/5)
s KASS Message

= Main Applicable Documents

- ICAO SARPs Annex 10, Amendment 89 (Nov., 2014)

- RTCA DO-229D with Change 1 (Feb., 2013)

= PRN number : 134 (for Measat-3D), 142 (for KOREASAT 6A temporary)

= Available KASS Message Types:0,1,2,3,4,6,7,9,10, 17,18, 25, 26, 27, 63

L1 C/A PRN CODE ASSIGNMENTS

April 2023 Edition

PRN Code G2 Delay | Initial G2 Setting | First 10 Chips PRN Allocations Orbital Slot | Effective Through
Number (Chips) (Octal)’ (Octal)' System (Satellite) (Month Year)
See See See See See
1-63 | 15.Gps-2001 |  1S-GPS-200" IS-GPS-200" Reserved for GPS NAVCEN" NAVCEN'
See See See Reserved for GBAS & other
64-119 | 15.Gps-200' | 15-GPS-200" IS-GPS-200" augmentation systems N/A N/A
120 - 158 See Below See Below See Below Reserved for SBAS See Below See Below
159 - 210 | See Below See Below See Below | neservedforother GNSS &other | oo gojgy, See Below
applications
Reserved for Satellite-Based Augmentation System (SBAS) (PRNs 120-158)
129 762 1250 0527 MSAS (QZ5S-3)" 127 E Sep 2029
130 355 0341 1436 BDSBAS (G1) 140 E Aug 2030
131 1012 0551 1226 WAAS (Eutelsat 117 West B) 117 W Mar 2028
132 176 0520 1257 GAGAN (GSAT-15) 93.5E Nov 2025
133 603 1731 0046 WAAS (SES-15) 129 W Oct 2029
134 130 0706 1071 KASS (MEASAT-3D) 91.5E Jan 2024
135 359 1216 0561 WAAS (Intelsat Galaxy 30) 125 W Jul 2029
136 595 0740 1037 EGNOS (HOTBIRD 13G) 5E May 2031
137 68 1007 0770 MSAS (QZ5-3)¢ 127 E Sep 2029

I
Table A-3: Message Types
Type Contents Section No.
0 Don't use for safety applications (for SBAS testing) Add.l
1 PRN Mask assignments, set up to 51 of 210 bits Ad42
2to 5 Fast corrections Ad43
] Integrity information Ad44
7 Fast correction degradation factor Ad4.5
g Reserved for future messages
9 GEO navigation message (X, ¥, Z, time, etc.) Addll
10 Degradation Parameters Addb
11 Reserved for future messages
12 SBAS Network Time/UTC offset parameters Ad4.15
13 to 16 Reserved for future messages
17 GEOQ satellite almanacs Ad4.12
18 lonospheric grid point masks A449
1910 23 Reserved for future messages
24 Mixed fast corrections/long term satellite error corrections Ad4.8
25 Long term satellite error corrections Ad4.7
26 lonospheric delay corrections A44.10
27 SBAS Service Message Ad44.13
28 Clock-Ephemeris Covariance Matrix Message Addlb
29 to 61 Reserved for future messages
62 Internal Test Message
63 Null Message Ad4.14

[KASS 15t GEO satellite PRN assignment, https://www.gps.gov]

[KASS message type, RTCA/DO-229D]
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KASS
Performance

Road Test using car
and KASS Accuracy
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2. KASS Performance (1/4)
s KASS Performance : Road Test using Car with MT0/2 (June, 2023)

Accuracy
GPS+KASS (m) GPS Only (m) improvement
rate by KASS (%)

Early start and
@ 0.56m 0.85m 52% rotation of vehicle
(slow speed)

@ 0.25m 0.50m 200%

section of high-rise
©) 0.40m 0.10m -400% | % oartments nearby
@ 0.15m 1.90m 1,270%

environment with poor

GPS signal reception
® 0.90m 4.70m 520% [iame
apartments)

® 0.96m 2.00m 208%

¥(m)

environment with poor
@ 0.11m 3.05m 2,770% GPS signal reception
(street trees)

0.64m 1.70m 266%

F an 415 w8 a7 i 419 2 421
X(m) 108
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2. KASS Performance (2/4)
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2. KASS Performance (3/4)

/7

+» KASS Performance : Accuracy for 7 KRSs (15t March, 2025) using the first KASS GEO (PRN 134)
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2. KASS Performance (4/4)

/7
0’0

KASS Performance : Accuracy for 7 KRSs (15t March, 2025) using the first KASS GEO (PRN 134)

@ Yangyang Airport
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Management
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Operations
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3. KASS Management and Operations (1/5)
s Development of tools for KASS operations
= (PDAT) Visualization of KASS Performance Degradation and KASS Message Type Analysis
= (KSVS) KASS Service Volume Simulator
A 7 &8 202d-0b- 11 32508 "W s - | . e
= T e | - HEE
: -0 b
_— . | -

2

AM KASS Refece Staon St s s
O e
- @ 0

[KASS Performance Degradation Alert Tool] [KASS Service Coverage Simulator]




3. KASS Management and Operations (2/5)

s Development of tools for KASS operations

= (SMSPP) Check for the outage history of the KASS subsystem
: Subsystem (Mode and LRU, SWRU status), GPS/GEOQ tracking, QoS and so on

= (SYSRT) Visualization of Subsystem and equipment status
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[KASS System Monitoring Statistics Tool]

[KASS System Real-Time Monitoring Tool]
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3. KASS Management and Operations (3/5)

s Development of tools for KASS operations

= (KWANT) Visualization of Network Performance and FEE(Front-End Equipment) status

= (OEDA) Display data items collected by OEDA and manage download schedule information,
Display collection history and collection results

IK{% KWANT 2023030 [N 8PS 2024-Ob- {3 05:27:54

KRS_YJV Channel-P (1001) Graph (2023-03-10)

Transit Delay [Primary Message] Break Map [Primary Messa

]
-]
&
a
= "
[

CHHLL LR L L

> [ oo zwestisue

[KASS WAN Monitoring Tool] [KASS Operational External Data Acquisition Tool]
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3. KASS Management and Operations (4/5) Bt -
% KASS Maintenance | =2 e

= All KASS Infrastructure Alarm Monitoring

= Regular / Irregular maintenance

(After)

183 WAy _am) 1,35 et Ly 3 L LT ) 7.8 HES (8 e W)

2

2 Basay W)

S0 |
R L EOTELRRL

T

AMARIEESEEY S

[Indoor/Outdoor Monitoring and Recording of KASS Infrastructure Facilities] [Subsystem Infrastructure Facilities Check-up and Maintenance Activities]



3. KASS Management and Operations (5/5)

s KASS Operations
= All KASS Subsystem Monitoring and Control

* GEO satellite Navigation Payload L/C band signal monitoring

= EMI monitoring on KUS (KASS Uplink Station) site
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[Environmental Monitoring for KRS, KUS]

KASS KASS Dashboard uTe: 2020-11-08 01113

[WAN Monitoring]
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[EMI Monitoring]

[GEO Navigation Payload L/C-band signal level Monitoring]
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Status of
SBAS (KASS

Flight
Procedure

Status of SBAS APV-I
flight procedures

e e mmm e HEMSH 1S KELAIEL 1L
CHART - ICAD THE BWY 25 - ELEY 76 #t

P | Apprsach indar ICAC Fight Pracecires

wrazuan)

ILTEL) RMP Y RWY 25

1 1
ELEW, ALT IN FEET
CAST IN b
BRG ARE MAG
VAR BT W

§ MASA 25 MM
JEIU ARF

R

_ (IF)
/ (AR TOEN
Ve LMAY ONLY™, ir— o (IAF)
REMEK ., k

\ﬂ;s% DUKAL

1. SBAS or RMP 0.3 requised.
2. Bara-VHAY M4 below - 20°C or obave 45°C.
sy
4
MO a1
5 O00 AMSL
C

£ CATA &

B 7 000 AMSL
4000 AMSL

B

MISSED APPROACH
Climb ta & 000 ft an trock of 246" to PCA03, then RIGHT turn on trock of 283" o LOTKA.

TRARSITION ALT 14 000
TRAMSITION LVL FL 140

Lo
DAL
& FaF -
) oK
g MRt (LHAY LT

£ 000
C oy ]
, F 3524
v [IHAY OHLTY REREK ____,___._.—-—-"_'_'J
1 RS0 T e0n

=R L
THE ELEV 74
LM A WA ROH 50 B ik FROMITHR RWY 25
oCAH T A T B I = | o
| v | 470 [394]

AlP RKTH AD CHART 2 - XX

Republic of Korea 300200 000X
R ] THE]

I,:.JPSI;I}LD‘TEH[ AEROD D:‘!'GEPEES\‘ R,E.L:-IED o [FEERGE 12i3E 133 FOHAMNG/Pahang(RKTH)

. RMP ¥ RWY 28
THR R'WY 10 - ELEY 62 FT
CHART HIGHEST ELEV T2 70 FT

Mate | Apsroad under US TERPS

POHANG TWE 1

ELEV, ALT [N FEET RMP APEH
DIST I
BRG ARE MAG
WAR BT W
S HM GASA
5000
A
A
ks,
.
A
L)
TH721
NAOC 230 kt |AS
i TH7 02 BLLGA
i 4 000
MAX 230 kt |AS
MOTE

. SBAS reguined

2, DME/DME B8P -0.3 N/A

3. Misserl opprooch reguires misimum cimbs of 360 f1M r £ 000 f

A Umir piriel end =jssed spproach e MAX 230 ki |AS.

£ For ALS [MIDIF, CAT A, B INAY Increase wislbility 1o 1 172 mile anst CAT ©, 0 LMAY incressse isibility 1o 3 mile.

. Cirding is met authenized narh of BWY 20010,

7. Fer urcomparmatod Bare-VRAY syisam, LAV VHAY N/A below - 13°CID'F) s abeve 24°C1130°F,

& Frocedure M/A for orrival at BULGA on Y579,/A586 Mortheasthound HOT TG SCALE
TEARGITION ALT 14 000 MOTE - VGE] and RMAY glidepath pos selnddent, | 6 000 | rpoa; IGASA
TEAMGITICN LWL FL 14 VG5l Angle 3.5% TCH 94} ™

-Q 244" O
MISSED APPROACH

Climib te § OO0 vie diresr 10 THF 31 E
and teack 346° 1o IGASA and hald MAP SABUM
» *FAPTO FAF -

R 38 138 NM l...—-—""'-.-.‘

Y e ey 2 WELK] ar? 3000
FUNAY aely
~——
~1 T,
Fhy el
9 295 WA WY 28]
128 328 MM T 535 M-
CATEGORY A ] [ c o
LFY 12483 1 178{1 200 -3}

LIMAY WNAY DA 1380-3 1 2901 300 - 3)

OFFICE OF CIVIL AVIATION

LNAY DA 11201 1/4 1065601 100-1 1/4) 1120-21/2 1050{1 100-21/2)
CIRCLING 1120-11/2 1044{1100-11/3) 1 0841 356~ 3 | | 304l 456 - 3
Chenge :

AIRAC AIP AMDT XX/ XX
Effective : 000OUTC X XXX XXXX
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4. Status of SBAS (KASS) Flight Procedure (1/4)

¢ Priority for institution of SBAS APV-I flight procedures

= 2023yr : Established SBAS APCH procedures for Muan INTL airport and Ulsan airport first in terms of PBN maintenance
= 2024yr ~2025yr : Established SBAS APCH procedures for Jeju INTL airport in terms of PBN maintenance

= 2024yr ~2025yr : Pohang-Gyeongju airport SBAS APCH procedures in progress from a PBN maintenance perspective

= 2026yr : Yeosu, Yangyang airport SBAS APCH procedures will be established in terms of PBN maintenance

Traffic volumes that improve over traditional RNP APCH -

Annual Not available (When applying SBAS APV-I) P
Airport Traffic APVl class " " H,emj?f ;”f
procedures LNAV improvement LNAV/VNAV improvement S By {
Volume : 25 -
Traffic Volume* 2 ‘ P
9*/ /ii i
\\?&fﬁén«g/*f § g
1 Muan 3,445 18 173 / 5.02 131/3.80 Completed ;:iw“ R ®
2 Ulsan 3,604 74 17 /0.47 20/0.55 Completed
L a3 @
3 Jeju 89,641 1,014 2,466/ 2.75 920/1.03 Completed @{h \:* e @
e i i
Pohang- 1 0 _ _ ‘?(%A"’:?%aﬁfﬁ
4 B 617 0 1/0.16 7/1.13 in progress @c‘
5 Yeosu 2,546 102 41 /1.61 5/0.20 TBD
6 Yangyang 1,352 13 2/0.15 2/0.15 TBD

* Depending on weather conditions
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4. Status of SBAS (KASS) Flight Procedure (2/4)

(Example Chart : RNP RWY 36@Ulsan Airport)

+ Ulsan Airport

RKPU AD CHART 2-17
14 DEC 2023

AlP
Republic of Korea

= Establishment of SBAS procedure and Information of WX minima  isteument AERODROME ELeV 421 [rowe mv vaczs| [ ]  ULSAN/UsanRKPU)
[ CHART - ICAO THR RWY 36 - ELEV 28 ft  |usaN  Tw Ifﬁﬁs K36A
H " ol ROH : 50 RNP RWY 36
» Information of remark and hold procedure for SODEMO =~ Note  Approach sedas ICAO Flgh Procecurs. s o
S e S e e e e o s e T - - R
. . | o RK nqu
= Establishment of FAS data block Information ELEY, AITPFEET Vosg n
BRG ARE MAG % 2 ///////,
VAR 8° W /w
,///// 7 )
4, _, 5
gf7 GND Zk
{“\ﬁ«z o “F KAEY I
&%&122@’@% 2 SEDMO ( e
£ V77 /
TRAMSITION ALT 14 000 MISSED APPROACH P 7 MFOA; 13E
TRAMNSITION LVL FL 140 Climb to 4 000 ft on track of 3557 to SEDMO. . 10 000 AMSL
Hold as published. e 4 e MOA 13 1
SDF i 10 000, AGH) 2 000 AMSL
FAF Wi Ha a—15000 » oNp ] % 3000 AGL ;
s MBS e S y e B
t H H é a
. i g NOTE "
LAY LY i A < ] g
SEDMO ROV L e i3472) ; 8l 1 .SBAS or RNP 0.3 required ]
~.. i N 2300 | . . 2 Baro-VNAY N/A below -20 °C or above 45°C
"~ 3540 ! (2472 ! 5 4 i
., ﬁ; 1/300 17300 RKR119 -
THE ELEY 28 “ 3732) //@ﬁ/ S (MAPY) 2500 AMSL |
LAY/ VNAY RDH 50 o s M FROM THR BWY 38 | LNAY ONLY 1204, GND
£ c"mu“; e
CATEGORY [ oapymoary | A | B | ¢ [ Mo 500 -
LPV FULL 740 3200 m 3000
(CG 2.5%) [ALS INOP 712) 3900 m knots | 60 | 90 | 120 | 150 | 180 3
LPV FULL 340 P00 m Rate of . 2| 2
STA [CG 5.0%) | ALS INOP (312) 1 500 m a VW fpm | 319 | 478 | 637 | 7946 | 956 bl
FULL 810 3 600 m 3
LMAV /VINAY SCALE 1,
"\L‘S:JTFP {;?i} ; ggg:: * Timing Not authorized for defining MAPT 0 5 40000(])0 Wi
L : L
LNAY ALS INOP (882) 2000 m Circling Mot authorized. rLf_‘T"LT‘“I"_L[‘I Lot |
Change + Establishment of SEAS pmcedure and Information of WX minima, L o 5 NM E
OFFICE OF CIVIL AVIATION AIRAC AIP AMDT 13/23 %, . s | 3 L5 _ : : sl
Effective : 1600UTC 24 JAN 2024 129°10€ 129°20% T 129°30°€ 129°40%
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4. Status of SBAS (KASS) Flight Procedure (3/4)
+ Jeju INTL Airport
= ESBAS APV-I class Approach Procedures

¢ Target Procedures: 2ea
= RNP RWY 07, 25

AlP
Republic of Korsa

RKFC AD CHART 2- 24
29 MAY 2025

AlP
Republic of Korea

RKPC AD CHART 2 - 29
26 JUN 2025

INSTRUMENT AERODROME ELEV 118 [ 1600 2 1213 | rass JEJU[Teju Inti(RKFC) il AERODROMEELEV 11941 [ =7 1 o JEIU Jeju InHI{RKPC)
CHART - ICAD s BELATED 70 PRRrey (N CHART - ICAQ T e h 1y
HART - 1ou JTHR bW 0F - ELEV 27 ft nzss| 30 RNP Y RWY 07 Mt | Appocch nar IEAR Faght P . 1o 5o RNP Y RWY 25
Mo + Apprsach wdar IEAQ P Pracadiras. |
T T T T - 1
ELEV, ALT IN FEET RNF APCH ELEV, ALTIN
AT IR M
BRG ARE MAG
1 VAR B W
Add Channel
MASA 25 N
Information | § oYL
MEA 25 N
JEIU ARP =
[T:(THY P 3
y: 1080 AmsL e »
o rd 2 <\ (AR \%}h f/ E
/ 4" DUKAL .
lf 2

4
%.

Izg V,::b"i’q%’
A

TRANSITION ALT 14 000
TRANSITION LWL FL 140

Climbs 12 & 000 ft en trock of 044" 1o PCAD, then RIGHT nurm on
track of 102" 1o PETAA and Hold at B 800 fr.

Note
modification

OTE
1. SBAS ar RNP 0.3 requirad,

2 Bora.VMAY B/4 below -20°C or obave 45°C

B

TRARSTION LVL FL 14D

[ Ao . i d ] 10 im
. o rore : SBAS require o
| l—‘-y‘-‘-f—‘f-‘r‘-‘H 1. SBAS or RNP 0.3 reguired. l"‘!“'ﬁ“r‘"r' T
M 5 || 2. bere-viav n/a belaw -20°C or above 45°C. | i g - L
! 4 iz 1 1
MISSED APPROACH
Teansmon AL 14 000|  MISSED APPROACH

Climb ta & 000 1 an track of 246° to PCA03, then RIGHT furn on track of 243" o LOTKA,

1
DLEAL
F 4?‘- [ F
s ToKn span
umso FaF &8 AP .
i [Lhi iy} SoF VOR,/DVE A I“‘ [LMAY SR} e ’_'_,_._.-——""_'_.Jan_,_,_.—-—-‘ amn
TEWOQ LAY DMLY %y | RWI5D 248~ FTT)
e Added LPV e
’ L poigy L
071y 4 .
minimum M
[HAV/VMAY RDH 53]
H . - i . " Hit FROM THR RWY 25
M FROM THR #wy 07 ' -
[ ocam ~ & c | o
OCA [H) A B ks D v 70 [294) I
R Knoh | &0 | 90 | 120 | 150 | 1e
L 430 (242 E— - ! 1
§ LAY /Wy | 420 |544]
—_— K IRECHN L Appronch 1 - (et v sl 319 | ave | w37 | 7es | 9ss ‘
waight-ia , scen
Agproach LN SV HAY 560 [473) ars 637 e P55 LAy 810 [734]
i o T T SRR T s T T T 1 * Tiring Mot autharizud for dufiniag MAPY.
Lhay 640 [553) g Mat anthoriued for Sefiring MAST. irchng 1 4 70 {1 250 I * OCH fer Circling realoted 1o asrodiang 194
[ l * Circling Met autheeized. Cireling BHOSEL) B8O [PA1) 13701 260) | Mia L] ELEV 119 i,
Change : Infarmatlon of MAG VART W — 3° W) Change : Estoblishment of instrument appronch procedure(RNF ¥ RWY 25).

OFFICE OF CIVIL AVIATION

AIRAC AIP AMDT &/25
Effective 1 1600UTC 9 JUL 2025

OFFICE OF CIVIL AVIATION

AIRAC AIP AMDT 7/25
Effective : 1600UTC & AUG 2025



4. Status of SBAS (KASS) Flight Procedure (4/4)

s Target Procedures: 2 (in progress)

+* Pohang-Gyeongju Airport

= ESBAS APV-I class Approach Procedures

AlP RKTH AD CHART 2 - XX
Republic of Korea _ _ XXX XXXX
INSTRUMENT OME ELEV 76 FT [FGHANG APF 124 o [ POHANG /Pohang(RKTH)
APPROACH s AT, sy RNP Y RWY 10

THR RWY 10 = FLEY 76 FT
CHART HIGHEST EIEV TDZ 76 FT
Hizte : Appraach uder U5 TERPS.

PoHANG TWR 11305 2244
308.50

ELEV, AI.I' IN FEET
Ik P

olst -
BRG A!EMAG 3 GNSS & RADAR Required.
VAR 37 W i

a
o LOSTO
&F
O @
=
iy
&
{1AF)
~ |GASA RUTON—
3 bog 6 000

MAX 230 ki [AS

NAVY
VORTAC 109.4
NP

(FAF) A
KADIL S 22 105D
129°24'31 87°E
(1R THs03 1 800 100 ft i
2 600 . 1
RUNSA I°a'$ .
3600 - S
MAX 230 ki IAS 97 * = THE31
A Thsos (MAPY)
A, e VISET MAX 230 kt |AS

ROTE
SBAS ragulrec

DME/DME RMP=0.3 N/ A

Missed anproach raguires minimum dimb of 350 f1/MM 12 & 000 fr,
L Initlsl ane misse approoch 1o MAX 330 ki 145,
- ALS INOP, all CAT LNAY /VHAY increcse vi
Circling s net acthorized north of VWY | 028
stest Bare-VMAY system, LMAYVNAY /A belew - 18°CIO"F) or abeve S4°Cl120°F).

ity o 2 mile and oll CAT LNAV increase visibilig re 1 5/3 mile.

n!m\.n-‘u‘gg.nlu.
ro7

=m:§::rm /i for arrpral ot ELAP| on Y685 /G, Nertwesthound.

Pracedurs N/A for arvlval o1 LOSTO an V11 K el NOT 7O SCALE
TRANSITION ALT 14 000 MISSED APPROACH 6000 | 1531 RUTON
TRAMSITION LVL FL 140 Climis to & D007 via direct to TH531 TR

and frack 017 o RUTON and hald, 017°
IF zentinue climb-n-held 1o & 00D fi.
RUNSA TH503 FAE
— KADIL MAPT NOTE vosl and RNAV glidepath
3 s00 957~ *TH505 *VISET net caineidon.
—] 14T h IVGS! Angle 3.00° TCH 49]
2 500 | 9 L Ry 18
1 eog| 08 A el s
-
L] > L =y 10 G5 3.1°
| =
2.2 NM ———— 2467 1.AE MM s 'ﬂlN'F—‘
CATEGORY A | B | c [ z
1PV 5421 3/8 465(500 -1 3/8) |
LNAW /YNAY DA 496 =1 5/8 820700 =1 5/8)
LMAY DA 620=11/4 544(600=1 1/4)
CIRCLING P40 -1 5/8 1000-15/8 1 160-3 1440 -3
B64[700-15/8) | 924{1 000-1'5/8) | 1084(1 100-3) 1354(1 400 - 3)

orrlcs 'OF CIVIL AVIATION C AIP AMDT XX §§

AIRA
Effective : 0000UTC X XXX X

Add Channel Information

Note
modification
: SBAS required

Added LPV
minimum

= RNP RWY 10, 28

RKTH ADXCHAR‘I 2-XX

AlP
Republic of Korea X XXX XXXX
INSTRUMENT *“DNWTEEGEP v ’a:"m 1o [OMRNG AR 223E 1303 POHANG,Pohang(RKTH)
APPROACH THR RWY 10 - ELEV 62 FT e RMP Y RWY 28
EHAﬁI\lT s ops MGHEST ELEV TO2 70 T FoHAE THE Lbte—Te.
ote | Apprcach under US TS
ELEV, ALT IN FEET —_ RNP APCH
DIST IN et 4 LOSTD GNSS & RADAR Required. [ene arch|
BRG ARE MAC 4 s ~
AR 1 4apo
I\ - |
Msh TEHM
BUTART A5
R

Ay
LY
%3,
A
Ay
LY
THI3 MEPY e (IF
A )
WAX 230 Kt 145 FAFTO oo SABUM
3 000
MAX 230 kt |1AS
T THTG2 BULGA

4 000
PR 2E0 it |45

2. DME/)

3. Misser oppreach requires miskmum chmb of 60 f/MM to 5 000 #.

<. Limle 147 |c| end missed sppraach e MAX 230 ki |AS,

5. For ALS INOF, CAT A, B LNAV Increcse v“lbllll!r to 1 1 /2 mile oed CAT C, D LNAY Increase sidbility 1o 3 =ile.

&. Cirding Iz net autherized norh of RWY 20,

7. Fer uncampametud Bare- VAW vyimm, w.w..vmv 14 elaw - 18°CI0°F) er alaeve £4°C1130°F),

8. Procedure N/A for orival ot BULGA on Y579/A586 Northeasthouncl NOT TO SCALE
TRANETION AT 14 000 NOTE : V5| and RNAV glidepath nar soinddent. ] & 000 | tyza |GASA
TRAMS|TICIN LVL FL 14 [Vi35] Angle 3.5" TCH 94} ™

| ue | O
MISSED APPROACH
Climis te 5 D00F via direct 10 THZ 31 F
and frack 3467 1o |GASA and hald. SABUM
w2 ———
~
ize 535
CATEGORY A | B [ %)
PV | 243 |
= —_—
LMAY VAW DA 1340-3 1 290{1 300 - 3|
LAY DA 11201174 1050{1 1001 1/4) 1120-21/2 1050{1 100-2 1/7)
- P P 5 11£0=-3 1440=3
CIRCLING T120=1 172 10447 1001 1/2} 1084{1 100-3) | 1 344(1 400 - 3)
Change -

AIRAC AIP AMDT XX/XX

OFFICE OF CIVIL AVIATION
Effective : 0000UTC X XXX XXXX
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5. Status of SBAS equipage of national airlines (1/3)
s Aircrafts equipped with SBAS receiver available in SLS (As of June 2025)

m Aircraft Equipage

Satellite Navigation (SBAS) SBAS Equipage Rate
(SLS available)

. Qty . SBAS receiver
in possession

# of SLS available aircraft

1 Koreanair 155 32 21%
2 Asiana 80 0 0%
3 JInair 31 0 0%
4 Jejuair 43 5 12%
5 Twayair 42 1 2%
6 Airbusan 20 2 10%
7 Airseoul 6 0 0%
8 Air-incheon 5 0 0%
9 Eastarjet 15 5 33%
10 Airpremia 8 0 0%
11 Aerok 7 0 0%

Total 412 43 10.5%
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5. Status of SBAS equipage of national airlines (2/3)

+* Readiness for SBAS service in Avionics (As of June 2025)

Aircraft tvpe Receiver Model Number of receivers Number of receivers
’® (SBAS equipage) (SLS available)

B777-300ER Rockwell Collins GLU-2100
B737NG-800 Honeywell iMMR 2 2
B737-700 Honeywell RMA-55B 1 1
1 Koreanair B737-8 Rockwell Collins GLU-2100 5 5
A350 Rockwell Collins GLU-2100 2 2
A321 Rockwell Collins GLU-2100 10 10
A220 Rockwell Collins GPS-4000S 10 10
B777-200ER Honeywell iMMR 9 0
A321-251NX Rockwell Collins GLU-2100 13 0

o 2 Asiana .

2 A350-900 Rockwell Collins GLU-925 13 0
- A350-900 Rockwell Collins GLU-2100 2 0
B737-800/900 (NG) Honeywell iMMR 16 0
3 Jinair B737-8 (MAX) Rockwell Collins GLU-2100 5 0
B777-200 Rockwell Collins GLU-925 4 0
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5. Status of SBAS equipage of national airlines (3/3)

+* Readiness for SBAS service in Avionics (As of June 2025)

Aircraft tvbe Receiver Model Number of receivers Number of receivers
ypP (SBAS equipage) (SLS available)

4 Jejuair B737-8 Honeywell iMMR 5 5

B737-800 Honeywell iIMMR 7 0

5 Twayair B737-8 Honeywell iIMMR 4 0

A330-300 Honeywell iMMR 1 1

6 Airbusan A321-251 Honeywell iMMR 2 0

B737-800 iMMR 1 1

- 9 Eastarjet B737-8 iMMR 1 1
S

= B737-8 GLU-2100 3 3

11 Aerok A320-200 Honeywell iMMR 2 0

Total . - 120 (29%) 43 (10.5%)
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6. Challenge and Solutions of KASS (1/5)

7. Yangyang AP
1. Yangju VOR/DME

¢ Poor RF environment (CH, ) e E
= Mask Elevation requirement : 5° S 4r
= Real value of Masking Percentage (5° ~ 20°) : 6.29% e

= Real value of Masking Percentage (20 ° ~90°):0.01%

[Antenna Shape : Steel Tower, Steel Pipe]

Panoramic picture : Obstacle : = 5°

CLEAR HOLIZON
. -135~-116° -550 ~ 450 -42 ~-31°
: n
2 fi |
« i il VA | A A 1
. AR RR 1 Wi JHIN i |
o TN I IR P R

-300 ~-28°

b
S
S
]
g
£
g
H
H



6. Challenge and Solutions of KASS (2/5)

¢ Poor RF environment ( EMI)

= |rregular monitoring of radio interference in the GPS L-band

= RFl analysis for GNSS bands during GNSS reference station site construction and regular analysis

= |[f the signal threshold is exceeded, further analyze the pulse width of the interference signal to determine

+»* Interference in the L5 band requires FCA with the cooperation of the military
*FCA : Frequency Clearance Agreement

|

158 [15

sz 15 |15

GPS L1 (In/Near band)
(@Incheon site)

1515 158

122 12

GPS L2 (Pulse -

Specific frequency)

CEREICIREE]
8z}

(@Incheon site)

1 s 1 T

GPS L5 (In/Near band)
(@Incheon site)



6. Challenge and Solutions of KASS (3/5) _—

+ Demanding Requirements of WAN (Wide Area Network)

= Availability requirement : 99.8%

= Continuity requirement : No more than 1 Packet Loss per about 174 days

= Implementing a system to monitor End to End communication line performance
= Redundancy-route service between MCC and each subsystem

s GEO satellites (Orbit, Frequency)

= Orbit : Requires satellites located above the top of the head if possible
= RFI: Uplink Band

Global Beam Asia Beam KASS L1 EIRP - 1563 42 MHz - RHCP

10

[ == 3460 gBW
B S 34.00 dBW

/ : i N 33.00 gBW

{_‘.— P . d 32.00 4BW

e I8 A P \/ 31.00 9BW

HY ™ Xx 1 30.00 dBW
2 ( v 3

29.00 gB8W |

s
Elevation Angle (deg)

Elevation Angle (deg)
& & b N o N 2 O @

& & b H o N o @
X

<
o

s 0 . 10

=

"0 5 0 5 10
= Azimuth Angle (deg) Azimuth Angle (deg)

[KASS 15t GEO Uplink C-Band Footprint and EIRP (dBW)] [KASS 1t GEO Downlink L-Band Footprint and EIRP (dBW)]



6. Challenge and Solutions of KASS (4/5)

¢ Jamming

* |n the band surrounding the GEO L5 center frequency(1176.45 MHz) has a lot of interference
signals by time and region

* |n particular, it is affecting KUS (KASS Uplink Station) Steering chain, which transmits data to
KASS GEO satellites

= Due to an increase in the signal noise ratio of the GEO L5 signal, the steering chain is cut off and
switched to a backup SGS (Signal Generation Section of KUS)

= = @)% ) | e mentor senals:cno74sasss [E=8 EcR =]
Q@@= QR LI - ] °

Geumsan(left) Yeongju(right) GEO L1 spectrum Geumsan(left) and Yeongju(right) GEO L5 spectrum
(Center Freq.:1575.42 MHz, Span: 24MHz, MAXHOLD) (Center Freq.:1176.45 MHz, Span: 24MHz, MAXHOLD)
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6. Challenge and Solutions of KASS (5/5)
s* WAAS Glll Receiver EOL s L2P(Y) termination

* End of Life : WAAS GlIl Receiver = Dual Frequency (L1, L5) usage : Next gen KASS Preparation
= Search for WAAS Glll receiver Replacements (e.g. G4) = Algorithms Modification

: KRS (KASS Reference Station), KPS (KASS Processing Station)
Hexagon | NovAtel Announces EOL for WAAS-GIII

Reference Receiver 3.2.8 Discontinuation of Codeless and Semi-Codeless GPS Access'’
NovAtel Inc_ is announcing the End of Life for the WAAS G-lll Reference Receiver and its variants The USG commits to muinmining the EKiSTil‘lg GPS L1 C.-";!'l, L1 P(Y].. LEC,
A SOt PSS W - and L2 P(Y) signal charactenstics that enable codeless and semi-codeless
GPS access until at least two years after there are 24 operational satellites
TR }. meeting the following criteria: (1) Broadcasting L5 with Healthy setting as
THORS PROMICE W D6 JVEIEIE Jor Orie: T defined in the 2020 5PS PS, (2) assigned PRNs 1n the range 1 through 32,

and (3) located in a primary orbital plane slot as defined the 2020 SPS PS.
Barring a national secunty requirement, the USG does not intend to change
these signal charactenistics before then. The availability of 24 satellites
broadcasting the LS5 signal 1s estimated to occur in 2029. Maintaining the
legacy signal characteristics for the stated period-of-time will allow for the
l orderly and systematic transition of users of semi-codeless and codeless

March 29, 2024 or until Inventory IS depleted

Shipments may be scheduled for no later than
December 6, 2024

NovAte! will continue 10 support and repair these products until

October 1, 2030 or unti parts are no longer avallable

Please contact your NovAtel Sales representative with any questons rece1ving equipment to the use of equipment using modernized civil-coded
signals. It 15 expected that 24 operational satellites broadcasting L2C will be
available by 2021, with the corresponding ground segment control
capability available by 2023, enabling transition to L2C by 2023. Civilian
users of GPS are encouraged to start their planning for transition now.

For a complete ksting of NovAtel products at end of iffe, including the expiration of support and repalr for those
products, please refer to the discontinued products iist on the NovAtel website

I This paragraph supersedes the previously announced commitment (73 Fed. Reg. 54792) to maintain such
signal characteristics through December 31, 2020.

WAAS G4 Early Concept [source]

https://www.navcen.uscg.gov/sites/default/files/pdf/2021_Federal_Rdionavigation_Plan.pdf



- | ICAO




	Slide 1
	Slide 2: Introduction to KASS, Challenges and Solutions
	Slide 3: Contents
	Slide 4: Introduction to KASS system
	Slide 5: 1. Introduction to KASS (1/5)
	Slide 6: 1. Introduction to KASS (2/5)
	Slide 7: 1. Introduction to KASS (3/5)
	Slide 8: 1. Introduction to KASS (4/5)
	Slide 9: 1. Introduction to KASS (5/5)
	Slide 10: KASS Performance
	Slide 11: 2. KASS Performance (1/4)
	Slide 12: 2. KASS Performance (2/4)
	Slide 13: 2. KASS Performance (3/4)
	Slide 14: 2. KASS Performance (4/4)
	Slide 15: KASS Management and Operations
	Slide 16: 3. KASS Management and Operations (1/5)
	Slide 17: 3. KASS Management and Operations (2/5)
	Slide 18: 3. KASS Management and Operations (3/5)
	Slide 19: 3. KASS Management and Operations (4/5)
	Slide 20: 3. KASS Management and Operations (5/5)
	Slide 21: Status of SBAS (KASS) Flight Procedure
	Slide 22: 4. Status of SBAS (KASS) Flight Procedure (1/4)
	Slide 23: 4. Status of SBAS (KASS) Flight Procedure (2/4)
	Slide 24: 4. Status of SBAS (KASS) Flight Procedure (3/4)
	Slide 25: 4. Status of SBAS (KASS) Flight Procedure (4/4)
	Slide 26: Status of SBAS (KASS) equipage of national airlines
	Slide 27: 5. Status of SBAS equipage of national airlines (1/3)
	Slide 28: 5. Status of SBAS equipage of national airlines (2/3)
	Slide 29: 5. Status of SBAS equipage of national airlines (3/3)
	Slide 30: Challenge and Solutions of KASS
	Slide 31: 6. Challenge and Solutions of KASS (1/5)
	Slide 32: 6. Challenge and Solutions of KASS (2/5)
	Slide 33: 6. Challenge and Solutions of KASS (3/5)
	Slide 34: 6. Challenge and Solutions of KASS (4/5)
	Slide 35: 6. Challenge and Solutions of KASS (5/5)
	Slide 36

