( 4 A NT SRSt el =R | L
— 4 \ Jatirial G ABvancaT Navigatien Technaldgy J. Adv. Navig. Technol. 20(4): 305-313, Aug. 2016

SBAS Mi57|4l Sl QI8 32 GNSS 7|&2EE BM o7

Study on Technical Standard of Aviation GNSS for SBAS
Performance Based Navigation

1* ) 1 =] = 1 )
gk A et . o] A4 Rl R v
shRstZero T MY 287 AME NEHE
LIRS 2FAT M- 22| & ME{/SBAS At ct

Jae-ik Park'” - Eunsung Lee' - Moon-beom Heo' - Gi-wook Nam’

'Satellite Navigation Team, Satellite Navigation-Application Technology R&D Center, Korea Aerospace Research
Institute, Daejeon 34133, Korea

2SBAS Program Office/Satellite Navigation-Application Technology R&D Center, Korea Aerospace Research Institute,
Daejeon 34133, Korea

[ o

ICAO (International Civil Aviation Organization)i= GNSS (global navigation satellite system)E- ©]-8-3}+= PBN (performance based
ravipion) 3 & Leic. oIl PN S ol ol ) GNSSE ol 1 5l # 25 Aoh
.0, 20149 10¥ 33 SBAS (satellite-based augmentation system) 7|22 93] KASS (Korea augmentation satellite system) A}
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o] =& A= AA7IA] A E 3-8 GNSS 1] ek g ] 2 QlEju o] 2 Ao ti&) wAsle] Ae PO"E‘r
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[Abstract]

International Civil Aviation Organization (ICAO) has recommended the adoption of performance-based navigation (PBN), which
utilizes global navigation satellite system (GNSS). As a part of efforts to adopt PBN in South Korea, preparations have been made
to implement GNSS. In Oct. 2014, Korea augmentation satellite system (KASS) was officially launched for development. A set
of navigation devices need to be on-board for an airplane to utilize GNSS. GNSS navigation devices are used for different phases
of flights through en-route, terminal, departure, approach and a wide variety of specification standards have been proposed for
GNSS navigation. In this paper, we investigate the many proposed standards for GNSS navigation devices and their interfaces.
This paper can be useful for designing procedures and flight test used in KASS implementation.
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I ARZFE7]5 (ICAO; International Civil Aviation
Organization)< 37| W52 S5 8611 33 2-39]
M T FEAS F7HA7) LA} 19831 5-E] FANS (future air
navigation system) 53935 /93t 19911 102} 33)
3] 2] (air navigation conference)ol| 4] CNS/ATMS- 1| 2] ¥ &
z?%l }\]/\Eﬂﬁ jHEu'é‘].7]i H]—i]g Eﬂiﬁ]— < 8}&43,]/\4/\]5_%1
(GNSS; global navigation satellite system)ol| 33t =] 5 5
BAIAFS} (SARPs; standards and recommended practices)= &
AaAAEE SARPsoll= WI7F d37]9] s AR 7}‘:4‘5}
GNSS I A% 53 A A A" g3t Ul&o] AalA] ¢
t} 2003\ Al 112} 3] ojelx = A AAE o= 7s
Sl &k Z7]o] APV (approach procedure with vertical guidance)
A& Adsh= Zlo] #Aaty o] GNSS E¢o] Bt 1% 3
th. 2007 7HE € A363F ICAO A71F-3] ol 4] R A oF=o]
Al /d-5719veksl] (PBN; performance based navigation) ™7
ol A A A g A 22 PBN 7l\dof] W50 X &HH (RNAV; area
navigation) % IS (RNP; required navigation
performance) =917} 20161374 BE Al7] &2 AP
Baro-VNAV (barometric vertical navigation)2} APV-I =4S %—
TS 1]-[3].

S-Eveh= 20091 12 PBN 2E71S +H 8}04 ICAO°]l
A& L, 20100455 2= o] YA S]] et X8 Fof] gL
32014 12 A& | = s A) 1 ATds

o SR e Adstaat Aat A %‘71%74@%
‘ﬂaE@POﬂ‘:‘r A A o] @Al =5317] 1@l GNSS 7]
wke]l - PBN A|S 99t 7N B A|~RI(SBAS;
satellite based augmentation system) KASS (korea augmentation
satellite system) 7I'&-7-5 Ak 2= 5 GNSS9}F $44 74 B
AR 2R o] &8 I Q= S BAR o' 257 A%
FCH4L[5]:

3717F GNSS$F 32 1A 7IRE G A S o]8317] 9

A= g7l A7) 5 B hE 9T 20t ok
ole]gh gul= vld) YA R a4y = iAol th27] v
TAS TFekaL A2 e R O 753 AdsS gkl Sk

olg % MwR 114 H F-8 GNSS 757 Aol sl 13t
akaL oJajsl7] o] H7| wjte] o] el A= AA7A AR
ks
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Y34 GNSS PN FFo} BE 0] Y

HgH) 9 A H o) 2 7400 thal] EA8te Akl 27
ol X = §-2luele] PBN 3 3H-S 4] é}“ o, 3ol A= &g
Folo] GNSS 3HH 7} 388 GNSS 3hy ] 7|eEF e 2
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I. S|z AS7|u 88 (PBN)

A ko] TAGHALE ol g3t A WP g

i oy

) 2 Q18] RNAVE 2431
Z3 sfell A 718 el glnfolA] e
u]sg ﬁii A7 5 AE HlE goltk. o] RNAVE]
VLS AFEA TAT 5 A B
91 F9 AHES sPeabl s e,
RNAV 7F5 3718l 5719} 21225 Hatme) 4 5 i
7% ES Hrfd B8NS Aok ALEALe] Qo I
R AT /I /1e e Jog e G AR A
F5o] P slo] 9312 FEAL A
ﬂ%obﬂ St} ICAO= ©]2]’h et &4
=] €] %Xﬂ%— aldstal A AlAERD 3 olF7] flslA
RNAVel 7]z PBN 7IE& EO‘ 319l PBN< RNAV<}
RNP 7 7F4] 9] /g5 871 0= #4753l It RNAV S} RNP]
71 2 2po]HE& A5 QA 61—4—7] ZFA| A 01 A o] Al 7
A9} 74317]'s (OPMA; on-board performance monitoring and
alerting function) & X33 71914 ol dx]o| tj st zxfe] e} %)/
AlE o] &8 = a7l gk Apo] = -t E 4= ATH6)].

ICAO SARPs Annex 10 &35 (aeronautical telecommuni-
cations) Vol. I %1+ A] A (radio navigation aids)ol] 74 2] =]
21 PBN 33A]Ad 8 x| A7 |dkAAd 0] Ae]S A A4 (DME;
distance measurement equipment), AWEA|A]A (VOR; very
high frequench omni-directional range) 2} GNSS®} £ -5
FA . AR FANAE ol g3 D FUL SlsIA
= VOR/VOR, VOR/DME, DME/DME, GNSS 5°] 8§ € 4
al, 42 FHol= Baro-VNAV, GBAS (ground based
augmentation system), SBAS”7} 282 4= 9l o 3+3-7] wHA)
ZJH] 2= INS (inertial navigation system), IRS (inertial reference
system), IRU (inertial reference unit)7} €8 t}{7].

S-Elvkete] B9 - A3 Al 1020 oA
Aol qtAEo] 9lom, o] I PAIEEA GNSS9}
SBAS, GBAS, GRAS (ground-based regional augmentation
System) & AL QIT}. ©] Tl 4 SBASSF GRAST $143
A3 1 A A] Mi GBASE YAMHA AR AL R A
StaL Qlek 3k &g At Al 2252 B A 3990 &
QPAFAA] AR H 71%715¢ Aok ek 5, Seivke
e GNSST} o] 2 nelel WAN LTS A3RAA
2 45k, FAATAA o] DFo2 11 3ITis]




B 1. SREAIGD B e7intel &
Table 1. Relationship between radio navigation aids and
navigation specification.

DME/
Nav. Sensor DME/ DME/
: GNSS | IRU DME/
Nav. Spec. DME RU VOR
RNAV 10 O O
En-route
RNAV 5 O O O O O
Terminal RNAV 12 O O O
En-route RNP 4 O
BASIC RNP 1 O
Terminal RNP APCH O
RNP AR APCH| O

100 A A YA X 7Hss Y 8
S A ste] LFERNITE RNAV A Ao A= ok W5 3
A= RNAV 10 A5 2838k, W59 g2dl= 3

o w}2} RNAV 51 RNAV 2 435S 48319, Eu)d 3o
£ RNAV 1 A5S &3l RNP AAl = e g2l
RNP 4, U5 3}=2o] RNP 2, E]d Fo]= RNP 1, RNP
APCH, RNP AR APCH A'5-& A-83 4= itk

2-2 PBN 0|3

S-Eubete] Z4-9- 2001356 1 H AXF IS L3S A
SHTEA T ol RNAV H|PH 217} EQ)w] o] -850 o,
ol thalAl = 2005 5B =1%7] A=At 2010 Q1
A 2 Z3EF3el] RNAV H IR RNAV 1 A%59] 5
712 (SID; standard instrument departure) 2 ¥ FE 1| =2}
(STAR; standard terminal arrival route), RNP 0.3 A5<] -2
2, @2ol| tlste] RNAV 5 35S 483t AlY 283191
o} 20119 A ZIATS vl EARE RNAV 1 = %

A HEsigion, 2013 Al A, AF, GG S0
L2 a1e} A7 RNAV 1 A5 0% AW Agtslon,
A 2671 B2l A RNAV ©]-87Fsg 77l &= 5 37 &=
(V547, V549, V595)7F RNAV 2 = RNAV 52 A3kE] 9]t}
2014955 AR B ¥ 8aaks Huld B2PApe) S At

E RNAV 1 522 3skar ATh9].

1) GBAS

199013 FHHEE] GBAS A28 7S 919 A5 Al #s)
StE 2010 HEWEH-O] Aoz vs AP (FAA;
Federal Aviation Administration) CAT-I (approach category) %1
S5 -2 Honeywell AH2] SLS-4000 H] S =9) o] &4 2
Sl B3k A5 S8 18 12> GBAS o HA S
sk dolt) 2013\ AEFAE o] P o] AP
o} APor, S A5t YL FElE A
Gl & oA olrh10].

38 1. GBAS o}7|EIX]
Fig. 1. GBAS architectures.

2) SBAS

2014 108 FENSH-E FHFH 2 13 SBAS /-
T5 A4S 2l 3 SBAST KASSE) W E o]
APV-I 72| SBAS A|2=Hl 782} CAT-1 Al g4 7] 7
S B R 3tk AR7IZRS 20143358 20223744 & 87
T APV-ISF Al 3ek o] A4 A5 oA
olth 169l A8l A, 29 A= Al2~E Az 53 2 A
=, 3= A 2~E FEl AlE 915 SoL AR &
S8 FH|shE IS AZITE B3 2020 F-E1E LI/LS © 5
Tk 7|9ke] CAT-IH AE29 7= 7de] Faidch
KASS 7/N3h-5o] ¢hmww vk M2 95]3= RNAV
9 RNPE A5 €} 17 2= KASS o914 & RojE
th KASS ol|gx= 57] o] 71E+ (KRS; KASS
reference station), 2712] S 2] (KPS; KASS processing
station), 27]2] &%= (KCS; KASS control station), 47]2]
)B4 (KUS; KASS uplink station) ~22] 3L 27]2] =] 7]
= 9oz g Hrh KASS A5 87 AR 1 29 om
ICAO SARPs &S F=3Hi{11].

GPS Satellites
5

i

GED Satedite

-
2k R

g 1 T KASS Reference Station
i S—“:‘m!'

-

Sommminication
Hatwark

Operation & Maintenance for Overall System Control

8 2. KASS ol7[HlH
Fig. 2. KASS architecture.
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E 2. KASS H5 27 Alg
Table 2. KASS performance requirements.

E 3. GNSSe v|3 thAE Ak 2
Table 3. Relation between GNSS and navigation mode.

. iiees NPA APV~
Requirements
Accuracy Horizontal 220 m 16 m
(95%) Vertical - 20 m
Integrity Risk 107/h 2:107"/appr.
TTA
(Time to Alert) 10s 10s
HAL
(Horizontal Alert Limit) 0.3 NM 40m
(Vertical Alert Limit) - 50m
Continuity Risk 107°/h 8:107%/15 s
Availability 99.9% 99%

I, S220F0IA] GNSS &HH

ICAO= GNSS #3h =A] 55 SARPsell A 2jskaL Slrt.
GNSS SARPs= H]=-2] GPS (Global Positioning System)<} 2]
Ao} GLONASS (global navigation satellite system)S 4] A]2x
o= Agejatar A Alm'nto 7 538 7] W Ades
XJ/\]/\EHE /\P}H@],o:] GNSS= ?—A—] o]—E e Ex}i o],_]_
Qlt}, A A]xElel GPSQ] A3} A5 n|=k ZHHRLy) vk
gel= 57 (performance standard)ol] TFAE o] 9lom, 1|
= A= o] 7S RS S GPSE 88kl Itk GPS W
& 2152 1S-GPS7F el H AL, GPS 4171 o qiAel wht
2s5 F2leke] Aelghth. ICAO GNSS SARPselli= ABAS
(aircraft based augmentation system), GBAS, SBAS, GRASs 4
7HA B A28 978kl Itk GRAS+E SBASS} H53
EX} XJE._ VHF x{vq,g],o:] H]—ﬁ:o],ﬂ }\]/\Eﬂi _[_7} FE
0}1 %ﬁe}sﬂx}u} T GRAS 19SS wepA o]

wolli= A S

GNSSZ o83k 5719 A7l A g2 7IEe] e
217} vlarshd v o] At 3 g
o= WA AR F el A
ok

GNSS o] 24 3

H Zﬂjol@]—% LNAYV (lateral navigation)
A ool 72 3

+ VNAV Fo] 7hs3h
LNAV/VNAV % 7F&8lth INAV A Blg™ A
(NPA,; non-precision approach), LNAV/VNAV Ft2 A
ARV APVE 7%= A7) 3 4] o th A A VNAV FH
Halo 2 7)9F 1EE o]&3= Baro-VNAVZ} Ut} HE3H
SBASS} 3E-2- 94 7IRkA o] AFtulio] o] Fol x| 2] 7)
W= B GNSS ©]-§7Fs 8l
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Encrolrermi NPA APV PA
n-ro[Termi
Mode LNAV/
ute al -
LNAV| LP | oo | LPV | CATH
Accuracy |741m|741m|[220m|16m | 220m | 16m 16m
(H/V) /= | /= | /=] /- |/20m |/20m | /4~6m
Alert Limit  |3.7km|1.8km|556m| 40m | 556m | 40m 40m
(H/V) /= | /= | /-] /- | /50m |/50m |[/10~35m
VOR
Conve| /DME © © O
ntional
onal s O O o)
ABAS
(RAIM) © ©l° O
A
GNSS| GBAS A A A A A (VAL =
10m)
A
SBAS | A A A A A A (VAL =
35m)

O EM X Tk, AN TE = XY Vs

& 3.2 HE WA e E= b AYel FRGH,
GNsS9} H| 3 G E 2] BA1 S #418ke] A 2]8F3lth GNSS
WA vaE 9l 71Ee] FEAl VOR/DME, ILS
(instrument landing system)ol] T8k U&= FA] 31T} -2
v2he] 73-%- LP (localizer performance) <+ 2 LNAV - &=
= LNAV/VNAV F19] & J85 5 744 % LPV (localizer
performance with vertical guidance) <52 o}&] A7 B ] &3k
ARk )=o) of| & wheba] 3ATSEITE KASS 7 T-550] gk
A APV 9 74 k] frie 7S Aol 7Fs s, ol
o] AE=H LNAV 2 VNAV B GNSS gl 7153 A
olty. "|=2] WAAS (wide area augmentation system)%
LNAV/VNAV F o]9]of] LPV F-& o]u] AR&-3F = 9]
GPS LI/L5 o]% T35 o]83to] A < (PA: precision
approach)©| 7158l eS 7o) X&s]al gir) ¢Hdo] =W
CAT-I B4 o] 7FssH & Hlo|rk

3-2 &38 GNSS sHiFH| &=

Fgaofoll A Al=g) g gnlel oig Ve s e
& GNSS A|&F B A7) A 358 7idskaL 8= ICAO
& TAoE Vs AUFEA FAASH FAAS A8k Q=
RTCA (radio technical commission for aeronautics), ARINC
(aeronautical radio incorporation) / AEEC (airline electronic
engineering committee), +HA (EU; European Union)<]
EUROCAE (european organisation for civil aviation equipment)
Zo| tE Al 7]To]|t} ARINC/AEECE Al 2 8 33
710l AgslE FERAAI @ 716 2 ]
sl =48 919182 GNss<h ¥l ARINC S 7ies)

o
a3
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4. &5E GNSS
Table 4. Aviation GNSS standard and

Szl £E 9 2R U

=l =

description.

Standard Description
_ MOPS for Airborne Supplement Navigation
DO-208 Equipment using GPS
DO-228 MOPS for GNSS Airborne Antenna Equipment
DO-229D MOE’S for GPS/WAAS System Airborne
Equipment
DO-253C MOPS for GPS/LAAS Airborne Equipment
TSO-C129a Al(borne Supplemental Navigation Equipment
using GNSS
TSO-C145d |Airborne Navigation Sensors using GPS/SBAS
-~ Stand—Alone Airborne Navigation Equipment
TSO-C146d | sing GPS/SBAS
TSO-C161a |GBAS Navigation Equipment
TSO-C162a |GBAS VHF Data Broadcast Receiving Equipment
. Airborne Supplemental Navigation Sensors using
TSO-C196b GPS/ABAS
ARINC 743A-5 | GNSS Sensor (GNSSU)
ARINC 743B | GNSS Landing System Sensor Unit (GLSSU)
ARINC 755-4 | Multi-Mode Receiver (MMR)
ARINC 756-3 |GNSS Navigation and Landing Unit (GNLU)
ARINC 760-1 | GNSS Navigation Unit (GNU)
38 HA Aol vk FSHARE 715 GNSS F

gl ol “g2]5k3ict. GNSS
oA A el et 71 mES FAAZE NS 7]t

% (TSO; technical standard orders)S 27| wjiFoll, 71 W-g-0]
fARE 388 715 (EASA; European Aviation Safety
Agency)2] +97]& 3 (ETSO; European Technical Standard
Orders)®l| T gk U]-8-2 w2 A5 314 ettt

s 72

GNSS H]= 1 Aol wet Vlews 848 5
oIS AR&-alloF ghet A7) v] s WA o % W ek
ZEEESs T5%hs TAVIE ARESle] RAIM
(receiver autonomous integrity monitoring) %= SBASE- ©|-8-3}
of vt == QAAINE B GNSS 0] 2]9] 3 Sk} v ulE
&3 ZAIE Slof gtk 12]ut SBASE ©]-8-31of RNAV/RNP
oS AIsh= 9ol = GNSS o]9]9] o gy Feks it
SA] 7HAA] e¥obie FTh o Mol A= SARPsolA] A
GNsSell thgh @] 213 nj=) A #1715k 4]

3
[¢}
i 2L

P

i=]
3} 3}
5

pud

309

SBAS d57(8t &g

1) ABAS

14 glo] GPSE 1H|= 7] 9] el ARt
] ol A AAEHA] a1, ofw gk W] 0 2 1 st
31 s Far} glek o] 45 T SARPsoll= ABAS
= 1A A|2Elo] RAIMO| ™, GPS F=417] Ujitoll A 2+ GPS $
3 255 val - HAREA vl e)7] <ol §hAlE ok 3
#1€FGPS 91| A W5 HaL - FHAFeko] GPS 9174 €] oS
Zgh,

RAIM <FA17]9] T8l 4= FAA TSO-C129a7} 28w o] ¢l
o1, RTCA FHAAS7|E (MOPS; minimum operation
performance standard)S B9+l FE| 2 521719 gk 8
Abgre] A4 It TSO-C129a ¥F F2A17]i= GPS A&l
i3] RAIM 7155 3l RUERstar ash 4gole= 4n
& Tk 74 W] 1A geke 7|9f-aike] upEc) gt
TSO-C129a°41:= GPS 41 &) th3ll SA (selective availability)
7k advkar 7pgskat 9l

¥ 5.5 TSO-C129a%]] A 2] =0

o)1=
AT

Hl A 8 A9 7k

3l 0] F7-5 5573 8-o]th TSO-C129a Class A3 541
71 AA et SHAFEE AstE ] e gaEdolE 2

EggolH, Class B 42171 GPS A2, Class CH =41
715 GPS AN = 2sH] s gu]o] e frE7]s Alleat
= A]oltk. Class A2/B2/B4/C2E 74171 &=l A Eu)d
F9, Class A1/B1/B3/C13 217]= v A7bA] 9] 3
of| ARE- 71531t

TSO-C129a%= 20113 10€ 210l HA|EHE FAAE
TSO-C129a 155 Q7402 78T A2 g7 vl Al
AAR= #EEHE TSO-C129a o] whel 4u|E Al A% 4=
o A=t )= 29 Q1T el AR @ < 9l #A)
TSO-C129aZ thA| g TSO-C196AR (all revision) 7} 23] =] o]
GBASUY SBAS B4 Q1= GPS 344 7152 Aosiar 9l
t}. 221 TSO-C196 (AR) a7 ]ofl B4 &5 ¢J3 8=
gk ohE A5 B E Al2glo] F gtk A5l Aok
S Zka1 A|RF GPS/SBAS MOPSOl| ™A1 H E-2 AAALE-S

EFSHe Gps AH F0)E Helata )

¥ 5. TSO-C129a - H|# Al 8 X 7ts & 2F
Table 5. TSO-C129a - equipment classes.

et En-route Terminal NPA
Class
A 1 O O O
A 2 O O
B 1 O O ©)
B 2 O O
B 3 O O @)
B 4 O O
C 1 O O @)
C 2 O @)
C 3 O @) @)
C 4 O O
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2) GBAS

GBAS+ B3 AHE VHFYS 53l Wals BA Al~E
o 7)o gl Aol o] 7hs e Alz=goltth AR}
T GBAS ASE F4leb7] $18l VHF 217171 2 asheh
GBAS7F&dhs BA JHe v 24 A W HA AW 2
gl]of glom, F&o] 20NM (37km) A 2] A&}l
7l GPS A1 &5 HAg. o5 &3l GBASTE Y] =0
o3l An] 2 Al go] 7hsstek

3 %<+ 92~ (FAF, final approach fix) -8 &2 147}
o] % AT 7= (FAC; final approach course) S H & AT
©HA] (FAS; final approach segment) 2}l 511, GBAS+ 714
O % FAS W& Alest7] 913k Al =glolrt. whebA, GBAS S

=32 2 HAA| A 7] (CDI; course deviation indicator) S 2}

SAZI7] 918k A1) R S o] A2 ILSeF $3] sda)
o} 2oy 244 0 % FAS dgellA] 9] AR Hho] Res
ILS9} &2 GBASE #5719 3 Ak 9115 &5 5 Aok wh
A Huld FeellA 3 o R AR vk

"2 LAAS (local area augmentation system)2= 3.2
= GBAS /& asl3ith CAT-1 LAAS®] /i 4122 &

o
N0

7§ =] o]

AR e

, 7= HoneywellAtell ©]3)] 7=tk GBAS
el W= RTCA HAGS7IE  (MASPS;
minimum aviation system performance standard)®= “J3ll4 )
Tk FAAT W)= 290l CAT-IVIIL LAAS %S S 8lal
A

GBAS F*417] 4] 742 RTCA®] LAAS MOPSE 7|yt
O FAA TSO-Cl61a/Cl62a°] TFAH o] TaYsar )
LAAS 5217]5= FAS®]| tgk 512 A9 & E2sh= 4l 2ol A
& A o] S M| 2E Al FsHE 49 PVT A HE E9 gt
=Y A= A a1, 52~ A9E CDIo AR ) %
Hlo A PVT AHE B]gde|A] =8 (FMS; flight
management system)©ll £& 3} LAAS7} W<3l= VHF 4l
o] A "W &L QlEFo]2~FA A (ICD; interface
control document)oll TFAEo] Yo} BA AW L FAX A
5, LAAS AJAde] 929} 59] Au|29] f- 52 HH 29
T HF AT ARE AYehs FAS AR(EFR9 AU
T 5% LAAS W5 WA Aol 23 Qlek ojeh= HER 27
Ao A FHE el 0|2 H2E AY3H= TAP (terminal
area path) HE W53t Z9] Au|2=e} A Al7| H
215 A5 b AFEET

AA| FAS-> 2 3 wiell A ejxfo] giA] edth Zh=ol A
ko] Hew] 3L gl GBASTE BF A4 A< FASWHS: o)
©. 2 &= FlolH, 9] AMH|AE AlF8A] ekt S TAP
< LAAS ICDel| 71417} #]o $1E {, ICAO SARPsol| 2J3h &

Z3l= o] Fo) X a1 ¢)A] €531, LAAS MOPSY| % TAP H&<
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310

SBAS A= 91Adell Al GPS L1 315~ (1575.42MHz)
2 U5 GPS A&k - Mz A S AR wlie] 7]
F9] St U} RF 3|25 WASHA| 2831 GPS F417]¢llA]
SBAS %1% 441 2 €] 7158 7} & 4= 9tk SBAS7F %
o= ARe BA 4R 9 FA JHE X3ste] ALgAle
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