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Assisted SBAS Global Navigation Satellite System Operation
Method for Reducing SBAS Time to First Fix
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[Abstract]

Satellite-based argumentation systems (SBAS) is a system that enhances the accuracy, integrity, availability and continuity of
GNSS navigation users by using geostationary orbit (GEO) satellites to send correction information and the failures of global
navigation satellite system (GNSS) satellites in the form of messages. The correction information provided by SBAS is
pseudorange error, satellite orbit error, clock error, and ionospheric delay error at 250 bps. Therefore, A lot of message processing
are required for the SBAS navigation. There is a need to reduce SBAS time to first fix (TTFF) for using SBAS navigation in
systems with short operating time. In this paper, A-SGNSS operation method was proposed for reducing SBAS TTFF. Also,
A-SGNSS TTFF and availability were analyzed.

Key word : Global navigation satellite system, Satellite-based argumentation systems, MTSAT satellite based argumentation
system, Assisted SBAS global navigation system, SBAS time to first fix.
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GNSS (global navigation satellite system)+= T} &
2HoA] A 07 Q= AR} 914 BEE Aleeh
GNSS S9jell&= 91443 AREARE A23e] dfs, o5 #
A S 94 AA ] AA| A QA5 vhFRE 94k 947
TAIRIE o] @b @ e AREALY] 914 =4 A g ds)
o] gIQle] =w, GNSS =3 & 73 0]’* 785 173l A W
= RAAE 9 0z} AL 95t RulS Al8-3}o] 3HHL

F=3)sich 1 v GNSS YAdoA] vkEdhE HAA R 9 AR
Kdlo] @ 27k EAlekH, e FAm o] 913 QA
Agiet,

ol & Weksly] gt o R S| 2K 7N 919 B
JA)2=8] (DGNSS; differential global navigation satellite
system)©] L} ¥ ] 01, A4 71555 150km o] v} o] ARE-A}ol]
Al Au 25 Algshs A7 1RF 913 BAA2~E) (GBAS;
ground based argumentation system)¥} $]AJol| 4] BAGRWE 1)
Foto] iAo W welel AMul=E AlEshs 47w
98 HAYA|~BI(SBAS; satellite based argumentation
systems)©| A g

A7k Q) Ad ek WA 8L uj=ko] LAAS (local Area
argumentation system), $F=-2] NDGPS (nationwide differential

GPS), =72 GRAS (ground based regional augmentation
system)7} 8531 Qlom Fm o] $IEH AEEE G
43 5 JEE BAHEE AFS] 9147149 9495 1A
Al 2-E] 8- 1] =-2] WAAS (wide area augmentation system), -5
2] EGNOS (european geostationary navigation overlay service),
U E-2] MSAS (MTSAT satellite based augmentation system), %1
52 GAGAN (GPA aided geo augmentation navigation)©] &
a1 glom, #H I 9] KASS (Korea augmentation satellite
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SBAS 2Zref#el £7| /|| Z2H A7k HHES ?I% A-SGNSS 28 et

E 1. ICAO MH|A 27 H5[1]
Table 1. ICAO service requirement[1]

Service level Position accuracy Integrity
En-Route 3.7 km(H) 1x107/h
En-Route Terminal 0.74 km(H) 1x107/h
RNP 0.1 72 m(H) 1x107/h
16 m(H) 1x107/h
APV-1 20 m(V) (approach)
16 m(H) 1~2x107/h
APV-L5(LPV) 20 m(V) (approach)
16 m(H) 1~2x107/h
APV-2 8 m(V) (approach)
CAT-1 16 m(H) 1~2x107/h
(LPV-200) 4m(V) (approach)

0|

Il. SBAS 2& 3igt

SBAS $4 Al&= GNSS 94 Al59] BAA R W A-3s}
t B4R ¥AY ARZ AT B =Rt
A-SGNSSE ISt Al ~Hl H AR 5 T o2 L),

2-1 SBAS MH|A HIZ ol U 25

TAMZHE-E7]HICAO; international civilian — aviation
organization)ol] 2|3 GolH Mu]H Q7 e F 1 3 P
u} AR Y] MSASS] 74-9-20201 L7HA] 2 A DS CAT-1

0] ]2 AlES H3E R 5hal 91o™ FA= en-routeol A
O‘H%Lﬂ LPV-200 9] AH|2=E Agstar Qlek wl=o]
WAASE 28|27} 7] L}% E3H WAAS AH7Hs A 49
ol thall LPV-200 7<) AH| 5 Alg-ghe). L3 SDCMe] 7
G- YAl A S 7IE 0 R AH|E AlFSlaL 9loT APV-2
T A|=EE 5 ol

EGNOS
V31n 2025: M (6PS + Gallleo)
MELVELLSES) |

2020:11, 136, 15€

SACCSA
First testing in 2011

Researching expansion of S 3
coverage to GULFregion
' Australia B

SBAS
r

Under development/definition
*Systemnot yet certified forcvil aviation

J8 1. SBAS AMH|A HE ¥ 2 7 siE2]
Fig. 1. SBAS coverage and development[2]
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A Ul A ARS- 715 S SBAST 2] MSASS} B4 E 2. SBAS HAIX| BF ¥ HiE[5]
o}e] SbcMe|th MSASS] 2% GEO 9144 MTSAT-2, QZSS-3 Table 2. SBAS message type and contents[5]
9173l PRN 129, 1370] &dw|o] ¥5alal 91.om, PRN 129 SBAS Message Contents
A& 7 AL 7= o] Ao A o] O X Type
NZ7F AR 75 st SDCM®] 73-3- FlAIA] B 0wl 54 0 Don’t use for safety applications
é}tqb Eﬂi:_E_ =R=n=1 %%]Q_T’_ c})\j_’ SDCM< GEO _?,]}\6] 1 PRN Mask assignments, set up to 51 of 210 bits
_ 2~5 Fast corrections
Luch-5A, Luch-5V, Luch-5Bol] Z}Z} PRN 141, 125, 1400] & 6 Integrity information
7 Fast correction degradation factor
3;]0—] WE Fol ] A [31,[4]. 8 Reserved
9 GEO Navigation Message
10 Degradation Parameters
2-2 SBAS HAIX]| == 11 Reserved
12 SBAS Network Time/UTC offset parameters
13~16 Reserved
A Z 2 ¥3I AH:= . 17 GEQO satellite almanacs
SBAS Uﬂ ]X] TE R gRCLES MOPS(mmlmum 18 Tonospheric grid point masks
operational performance standards) w41 A 2] o] 9lom, 1 19~23 : _ Reserved :
N — o “ ~ D‘r 1.0 24 Mixed fast corrections/long term satellite error corrections
2 29} At} 2417]+= SBAS YA 0 2 HE 21500 AES 5 25 Long term satellite error correction
= . . - . 26 Tonospheric delay corrections
281, viterbi T3 H4S AA 250 bit= ¥ 3H 5 SBAS >7 SBAS service mossag
Exé Xé B g_l "113‘75}‘6] Xé HE /\]__Q_b—El— Z[: c})\];]_ 250bit 9] SBAS Uﬂ 28 Clock-Ephemeris Covariance Matrix Message
29~61 Reserved
AR = WA A] HEo| e} AR o2 ARE zha 9lom, | 62 Internal Test Message
63 Null Message

AR 7] Al HES 2131 8 bit2] preamble 2 A 2F51o] wA]
2] M5 7t &34 6 bit, 3 HAI A 9] vloElE E3Fsh= 212

bit, MAA Q5 HEE 919 24 bit®] parity = ] 9] T
[5] MT25 = Satellite position,
N - —_ ol o Sl A velocity, clock cogggction 3
SBAS Dﬂ ]X] SRR O~6377}7<] = oyﬁloi /v\»—tq, V] ]’7131 GPS I0DE__IOR. | Long-term No 10D: Fast_
SAA 2 94 A= AA o2k RS 18] MT(message Ephemerig Cﬂr{r:;:iﬂn preneat gl c{";’e;‘zr;
type)2~52] fast correction, MT 252] long term correctionZ} MT < y
262] o] & A A QA HAA KT} ALE-¥It) BE SBAS H|A| o lonG 10DP IODFR
A F57 282 F 29 gt Clock . 10DP
SBAS B A B} E 3 wAIXE AR $13A= MTI RN Integrity
= > 1 5 ol ‘Mask | Informatior
©] PRN 221 8 WA]2] 9} MT 189] o] &5 1] = 914 & i 1y ©)
F WA XS =418 0o 31, SBAS H AR Zholl= 13 3 GEO \pOP
J/} ZEL% %7;” = 71—_‘:_1:]_ N?;;g I0DP Acceleratior]
o = - Information
Fast correction % H.2] 73-¢- *Jth & o 2 wl2 Z o} 6~60 7} 0DS ’/ (7
A o] vk 7148 7HAH, 12 ZollM o) 180 29| & ,\] 7r Se@ ccov | [0 oo ioo) [1ontahand
& zH=1}. Long-term correction 3 1.2] 73-9- H 't 120 %& hessaog e Mask Ccr{r;g;ians
% Q78 A, 8 Abeo] el 240 2 52360 2] &
A|ZHS Zh=r) gk o] 25 BAA H o] A9 FH ) 300 & 1HE
O 2 R, 600 20| fra AR Zheth o] WAIA]
27 o9& A S 1HA 9 a8 AR S AAIE S 8 3. SBAS HIAIX|ZH BA|[5]
w], 7 AR E < A 98 A7 49 ) Fig. 3. Relationship between SBAS message[5]
E3 BAAAR olo] MT 6 24 HH, MT 7 fast
correction 31} 157, MT 10 312} 7157, MT28 clock-ephemeris X 3. SBAS & PRN[5]
Siak Y WAA]E 2-8-3F0] VPL(vertical protection level), Table 3. SBAS assigned PRN[S]
SBAS Type Assigned PRN
|[€—— DIRECTION OF DATA FLOW FROM SATELLITE; MOST SIGNIFICANT BIT (MSB) TRANSMITTED FIRST]| WAAS 131 133 135, 138
< 250 BITS - 1 SECOND: )I EGNOS 120, 123, 136
L1 212-BIT DATA FIELD 1 IZ’:\:II'I.Es ] MSAS 129’ 137
|_ SDCM 125, 140, 141
6-BIT MESSAGE TYPE IDENTIFIER (0 - 63) GAGAN 127,128, 132
8-BIT PREAMBLE OF 24 BITS TOTAL IN 3 CONTIGUOUS BLOCKS

I8 2. MOPS SBAS HI0[Ef HAIX] T=[5]
Fig. 2. MOPS SBAS data message format[5]
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E 4. SBAS MAIX] 2& 2H 3! 7& AlZH5]
Table 4. SBAS message broadcast intervals and time-out[5]

SBAS Message Type, SBAS PRN 133 <WAAS>

SBAS Message Type, SBAS PRN 136<EGNOS>

MT1(1.20%) MT27(0.62%)
Maximum EnRoute | LNAV/VNA
Data Associated | ] datL:: Terminal, | V,LP, LPV
Message Type Interl\)lal oee) LNAV Approcah
Time-out(sec)/Time-Out(sec)
Don’t use for
safety 0 6 - B MT18(3.129%)
applications ‘ w;?u(%gﬁaﬂ/‘s
PRN Mask 1 120 600 600 MT7(1.20% L T T
UDREI 2N6’ 24 6 18 12 SBAS Message Type, SBAS PRN 129 <MSAS> SBAS Message Type, SBAS PRN 140 <SDCM>
Fast corrections|  2~6, 24 6~60 18~180 12~120 MT1(1.83%) MT63(0.01%
Long Term 24,25 120 360 240
Corrections
GEO A T1801,84%
Navigation 9 120 360 240 =" (055
Data
Fast Correction
Degradation 7 120 360 240
Degradation
10 120 360 240 SBAS Message Type, SBAS PRN 128<GAGAN>
IParamiter‘S MT1(1.15%)
onospheric
Grid Mask 18 300 1200 1200 a 24.51%)
Tonospheric 26 300 600 600
Corrections -
— w(r.os%)
UTC Timing \
Data 12 300 86,400 86,400 o
Almanac Data 17 300 - - T18(1.28%)
Service Level 27 300 86,400 86,400 T T AT IO (1 675
Clock-Ephemer|
is Covariance 28 120 360 240 e -
o I8 4. SBAS 0l W2 ARl Efel 8|2
ig. 4. Percentage of message es according to
Fig. 4. P tage of ge typ ding to SBAS
type.

HPL(horizontal protection level)s 7
o, A=t A7)e) SBAS HAA . X85 I A9E

- e S 1 MT1 PRN Mask GPS Assignment
ato] SBAS AH| 2= 5 71 = Q)T 32

2-3 SBAS HIAIX| & 38t 2t

SBAS 914 2&t 7] the PRNo| duo] glow, 2
SBAS 7ol mh} 3l PRN- 3 37} ) i i=Ro A=
I oy 95 A AlE|(CNES; centre national d’etudes
spatiales)2] NTMF(navigation and time monitoring facility) 1| 4]
A F3H= 2020 39 239 UTC 0414+ 24417441 2] SBAS H|
AAE -g3te], ZF SBAS T WIAIA] BFY) W vlE 2
fast correction, long-term correction 7H&- o] 55 sk 4= 9]
PRN Mask$} 0] 2% 18] = 9] 2]o]| u}2 o] & WA 1 1t
S =B o] & S8l 7 SBAS Eoll hHE GNSS 1.

GPS RPN[#]

I B LI 00 (DT NI B ONT 0D
[slelolslalelelalslolslolalslolololalalololololelalololalolotole]

lelelogRolelololoolelelo o ole o SRS OLeIE I ClOle OLoLE CLeL 6]
OO0 000D00 DD DODD 0D DDDODOODOD
HHOOOCEHORDOHDHOHOOHOOSDOSEOOOO0

WAAS EGNOS MSAS SDCM GAGAN
SBAS Type

ofy rr

18 5. SBAS &R0l w2 MT1 GPS PRN mask

AR e e B el K9l AN HAE SRl Fig. 5. GPS PRN mask from MT1 as SBAS type.

1 404 SBAS Frell whe wiAA] B WSS gl &
AT SDCME #9122 SBAS7F 44 -8 Tl le-m, %51 712) 59} 2% 62] MT | PRN mask €% 717} SDCMS
SDCM2] 73-9-MT 05 MT 2 HIA|A] tfA] ¥-E-313AT). MT 0w A 2] 8k U %] A]2~El0] A0 glRE o] Gps PRNO] tal] 1.4
A X)) ¥k FOC(full operation capability) =] $9k-2-S 9] HARE AL I8 4= 9dglom, SDeMe] S 5 71
PISih SDCME] MT 09 RS MT 25 AR B 71 Gps pRNG] ok 4 15 A1 5317 94314t 24 GLONASS

sHoRE Y 1A P AL HASA
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MT1 PRN Mask GLONASS Assignment

SBAS lonospheric GIVEI#], SBAS PRN 129

~180 170 -160 150 -140 130120110100 90 80 70 60 50 40 30 20 <10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

18 9. SBAS MSAS PRN 129 0|

)

leReRoleReRoRoloRoRolofoRoRolofofofoRoRoRoloRoRe]

= m oMW~ OWsMN QoMWW o
ARNERE = =

rrTYTrTTeEeT

[#lequinN 10|15 SSYNOTD

MSAS SDCM GAGAN
SBAS Type

EGNOS

WAAS

Fig. 9. SBAS MSAS PRN 129 ionospheric coverage.

SBAS lonospheric GIVEI#], SBAS PRN 140

18 6. SBAS &0l 2 MT1 GLONASS slot num. mask

~180 170 -160 150 -140 130120110100 90 80 70 60 50 40 30 20 <10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Fig. 10. SBAS SDCM PRN 140 ionospheric coverage.

Fig. 6. GLONASS slot num. mask from MT 1 as SBAS type.
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Fig. 11. SBAS GAGAN PRN 128 ionospheric coverage.

Fig. 7. SBAS WAAS PRN 133 ionospheric coverage.

SBAS lonospheric GIVEI#], SBAS PRN 136
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Fig. 8. SBAS EGNOS PRN 136 ionospheric coverage.
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2 =0 A= SBAS B 27] 91X A AR HES
918 A-SGNSS & 7S Alsh, 7 es 19 129 2
o} 822 7]E A5 2] A-GNSS 52 A 3} Ak
[6][7]. SBAS 841 2 A-SGNSS Z & AW PAS
H $217], ARE F418te] A-SGNSS 45 B
FA7), 2 e A7 WE 7 RUE RS g &
= 9= Ak s g2 A 21760 o] Q1)
%31 57217]7F SBAS B & A & - 2-8-¢] 75 st

A-SGNSS -85 913k §& 9 vlo|y s5%= 19 133
Zom, W54l A-GNSS &2} Al E & Ho]E]R] IPPSE A%}
o2 1PPSl 571 GPS Al Z(second)S A5}, HAE 4=
2718] AJZHE AW F2l719] Al Ztel| B 7] gk

o] %, AW FA1719] 91%], 7FAI91Ad ol &k ephemeris, %1 ]
243 tol] o 3 almanac, klobuchar ©]-2% B A4S 913 ul&}n)

X/ X/

-

Server s ipes Test
Receiver °“ 1PPS " Receiver

Data Tx, Rx Line
(UART etc)

Data Ty, [Rx Line Data Tx |Rx Line
(UART| etc.) (UART] etc.)

(SW)
Command And
Monitoring Unit

8 12. A-SGNSS 28 7Idx
Fig. 12. Concept of A-SGNSS.
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Command i : Command
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SBAS Correction Data Check
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38 13. A-SGNSS & o fols| S8%
Fig. 13. Command and data flowchart of A-SGNSS.
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71 5291 A-GNSS ZHgel 3l Ho|E
2 H&-3k3l o, o] o) whe}l 371 = A-SGNSS &
gk v AR of] A R A 2] skgick

A-SGNSS -8 Al AR #IAIA] = 3E 59 T} 7]E MOPS
SBASE-& HIA A& B85l Zlo] AR $5278 248}
shz=dl frelsh, ol whel B =il M= AR AL 9
gk H &, W, ) B8 HA A& ARSI

A& de vAA ARE F 63 Aok o o wAA
A719] Z9-MSAS 71, BAgAR o]e]o] T4 IS 9
WA XS 235 & 52 S D& ) 51 719 9144 visk
fast correction 2 long-term correctionS 42151, ZLE MSAS
o] &% Tg|=o) g HARHE x3Fe < Qlr} o] 7|4 A
2 B ARE AATE F37 M2 2 5= 90, 16719 9
A7 RE e FH AR 9] 524 )] WA R BAA
BE At 4= i), ZF MOPS SBAS MIAA]= 250 bit= 4
o] 9lon), SBAS AHE E8e}A] 22 Preamble 2 Parity
ARE=PaskH] ForF A-SGNSS HolH HAIAZ A4
Al E3F3EA] ¥ttt o]of| ulel, A-SGNSS H|o]E] &= 6 bit<]
A|X] M Z, 212 bite] SBAS Hlo]H =, time out AHE2 913F
30 bit®] GPS =41 A1ZF A K2 % 248 bito] to]E A7) & 2k
L5 AT U 02 dloly Filel Hagh sy Bl
L5 AE bitrh ook 3h, - o A= ST 8 bit, &
T AE 24 bitZ A BE dolH S 293 113 &
HIAIX] 7] 280 bit(35 byte)o]™, o= WHFd- H$- MSAS
o] A% 22 840 byte, FtH 1,820 byte2] HMAA|E -85}
A-SGNSSE 3% <+ lth

AHZ 0 &2 7HA91A 1270~147) i 2]e] 91730l ARt
Fo HAARES WEEII QO PR 840 byte N0 B T ZH
3] SBAS HAFahHo| 7Fs 3 31 0% of itk

>~

:i

oo ofy
to
ol

P

E 5. A-SGNSS H|0|E] MAIX] =
Table 5. A-SGNSS data message format.

A-SGNSS Data Format Data Size[bit]
Message Type 6
SBAS Data Field 212
GPS Time 30
Total(Data Only) 248
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E 6. A-SGNSS Z HAX|
Table 6. A-SGNSS required message.

.. Full .
SBAS Messagel X0 e Message Size| PRIl |y e
Message Size
PRN Mask 1 1 1 1
UDREI 6 0 0 1
. 3 4 4
Fast Correction) 26,24 | 36 sutellite) | (51 Satellite) | (51 Satellite)
Long-Term 25 8 16 26
Correction (16 Satellite) | (32 Satellite) | (51 Satellite)
GEO
Navigation 9 0 1 1
Data
Fast Correction
Degradation 7 0 ! !
Degradation
Pagrameter 10 0 0 !
Ig?ﬁfﬁ:gf 18 Table 6 Table 6 Table 6
lonospheric 26 Table6 | Table6 | Table6
Corrections
UTCDZE:““g 12 0 0 1
Almanac Data 17 0 0 1
Clock-Ephemer|
is Covariance 28 0 0 1
Matrix
Total ) 24(MSAS) | 37(MSAS) | 52(MSAS)
840byte 1,295byte 1,820byte
X 7. A-SGNSS =2 HAIX|(0|2E)
Table 7. A-SGNSS required message(ionospheric).
Minimum Ful‘l Maximum
SBAS Message| SBAS Type .| Operational .
Message Size . |Message Size
Message Size
WAAS 5 5 5
Tonospheric EGNOS 5 5 5
Grid Mask MSAS 2 3 3
(MT 18) SDCM 7 7 7
GAGAN 3 3 3
WAAS 23 23 23
Ionospheric EGNOS 22 22 22
Corrections MSAS 10 11 11
(MT 26) SDCM 24 24 24
GAGAN 10 10 10

E 8. SBAS &7 ¥ 0|25 EXNAYHE band, block && o
Table. 8. lonospheric correction block and, block size as

ol

SBAS type.
Band | 0 | 1 |23 |4|5|6]7]|8|09]10
WAAS| 3 | 5|53 7

Blog FGNOS 41651 6

O MsAs | 1 515

Size
SDCM | 2 143437
GAGAN 1]6]2
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IV. A-SGNSS ZH=

B EEol A= Al

pud

1 A-SGNSS & 7 A-§ ool u}
SBAS B3R 27| $1%] AR AIZF 418 9138 GPS A2,
Z], ephemeris, almanac, klobuchar ©]->% ¥ ul2}u]E{vt
$k8-5l= A-GNSS9} A-GNSSoll SBAS HAAWEZE F7]3)
-SGNSSZFe] SBAS HAFE o] 28w 7] YA A4 Al
FS B3I AlS 13l TI DSP 2 FPGA=Z )| A A8
171 2t e} =217] FE Q17 B RUE S 915 SWE AR
33tk A1E 423 A A-SGNSS 2] SBAS HAA K. 7] <
gk 28 A< HAY o BB 8918}7] $13] UART 115,200 bps 3
4ol A dlolE] AY A AZFE vl o Ay 7 83}
2ot ZQ dlojy A 28 A7 A-GNSS7} 144.4 ms, At
31 A-SGNSS7} 217.4 msZ 73 ms&] xFo]Z Btk A-SGNSS
9] F7}1%]3= SBAS HAA K o3 A A)7k x]9d-e- v]n] s}
STk

o 4o

\}N

¢
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B &85}, Hat 249 X #4F 050 29] djdow g
MSAS AP 7] 912 A4 ARk Btk o5 &3 Al
oIgk A-SGNSSE 83 49, 5417] T2 7] e,
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E 9. A-GNSS, MSAS A-SGNSS C|o|ef M& &
Table. 9. A-GNSS, MSAS A-SGNSS data transmission

delay.
MSAS Minimum.
A-GNSS A-SGNSS
A-SGNSS Data
Data size WSRO Data size IS e
[byte] Trans. Delay| [byte] Trans. Delay
Y [ms] Y [ms]
1PPS - - -
GPS Time, Position 128 11.1 128 11.1
12 Ephemeris |768 (128x6) 66.7 768 (128x6) 66.7
32 Almanac 640 (128x5) 55.6 640 (128x5) 55.6
Klobuchar Iono. 128 11 128 11
Param.
SBAS Ionospheric
Correction Data . . 420 35x12) 365
SBAS Long-term
Correction Data - - 315 (35%9) 27.3
(+PRN Mask)
SBAS Fast
Correction Data . . 105 (35x3) o1
Total 1,664 144.4 2,504 217.4
- MSAS TTFF Normalization Histogram
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Fig. 14. Normalization histogram of A-GNSS, A-SGNSS
MSAS TTFF.

E 10. A-GNSS, A-SGNSS MSAS =7| 2z ZH A|Z2t H7,
wZEHEA

Table. 10. Average and standard deviation of A-GNSS,
A-SGNSS MSAS TTFF.

MSAS TTFF Average[s] Standard Deviation(s]
A-GNSS 147.18 44.66
A-SGNSS 2.49 0.50
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