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ABSTRACT

As part of the Global Positioning System (GPS) modernization program in the United States, Civil Navigation (CNAV) and

CNAV-2 messages were developed to introduce flexibility and modern features to the Legacy Navigation (LNAV) message.

This paper explores the additional parameters introduced in CNAV/CNAV-2 compared to LNAYV, focusing on their roles from

the user's perspective. This paper compares the structural and parameter differences among LNAV, CNAV, and CNAV-2.

Additionally, we analyze the types and roles of parameters newly incorporated into CNAV/CNAV-2 that were absent in LNAV.
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1. ME

1990\t e} BAH o2 £oul7] A2k vl Global
Positioning System (GPS)+ FH} A EE] HI7ke]| o] 27| 7}A]
chorgh 8.8 Hopolld W43 A&= Al silch L
$-20] F9lo], 19901 Ach FUFRE vl R AvkEel Al
W] A5E FolT AR o 543 715 ATT 4+ Y=
£ 3= GPS g} =2 3-8 AsYs|a gltt (Misra & Enge
2006, GPS Official Website 2023). o]of] wha}, 7] Eof AEE]
 Legacy Navigation (LNAV) WA & 2 A17] el <] T4
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H|A]#] ¢l Civil Navigation (CNAV)2} CNAV-27} 2|2 7=
St 2014\ 44 R E u] FolAs A $4 A4S (L2Ce) LS
415)oll CNAVE Aofx HEstr] ARSI on, f2f L2Cet
L5 Al5 & pre-operational AJE]E E32=] 7 ¢Jt} (GPS Official
Website 2023). L2C2} L5 4150 et 9 9032 b4t Alo]
A|AE] (Next Generation Operational Control System, OCX)2]
Block 10] 7l &R & o]Fof| o]F 07 Aot (GPS Official
Website 2023). $HH, LIC 415.9] 7% ) 70 @Al ot
(GPS Official Website 2023).

GPS CNAV/CNAV-2+= t}eFet SHHH|A|A] shetra|el g 71
Ao 23 4 UEF Ao LNAV Bt &2 fA4E&
A&t} (Steigenberger et al. 2015). T=3F CNAV/CNAV-20]|
£ 71& LNAVO| A ARGEA HHHA| ] setu|Eje] ] Earth
Orientation I}2}u]€] (Earth Orientation Parameter, EOP), x}'5
B A (differential correction) Z2}u]g] 5 Z7pA ¢l ulaba|e]7}
EA= 9t IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-
7057 2022).

GPS CNAV/CNAV-2E &r835}7] Qs 7|2 AFLE S
LNAVS} B 5}e] CNAV/CNAV-20f= ofH EXJo] S7}E9) =
A va AT 2ot ok £ =EollAls LNAVEL H| w5}
CNAVICNAV-20fli= ofE %520] mfatmlelSo] Z7E]9l o, A}
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Fig. 1. Message structures of (a) LNAV, (b) CNAV, and (c) CNAV-2. Figs. 1 (a) and (b) are reproductions of Fig. 1 in

Steigenberger et al. (2015).

87} ToIA oli3t shetule o] o] RoIelx) I
B -To] pxpe] Al LNAVO} CNAV, CNAV-29] 2 o 1}t
ehule] 7419] ol S Hlasleich. o] %, 3ol LNAVO]E:
ZEIA] QAT CNAVICNAV-20] A E7) 27} shefu]ed o
5oL AT BTk T 2 4oL B Rl

SRGE e

o
tjo

2. LNAV2} CNAV, CNAV-2 H|i2

2.1 HIAJX] = H|:2

Figs. la-c= Z}z} LNAVSQ} CNAV, CNAV-29] LR E veRH
o}, z|x9] GPS FRIMAIAQ] LNAVE= Z#|¢] L2 o]n, LNAV
o] 3 Z|Y2 SO MB Qo R AT} (Misra & Enge
2006). 1~3 AEZ Q]2 s 21432 HE D GAA HEE
Agshal, 4~5 B YL g} o E AEES Adshe
IAE FZRE AU}t Misra & Enge 2006).

ghH, CNAVE LNAVY] H]&f| 518 2 & 7Fx 2 Qlth
(Steigenberger et al. 2015). 5}+2] 312 I A HA|Z] 3T, H)
AlA] glolg] &F, cyclic redundancy check (CRC) Parity 5%
° 3 FAEH, HAZ] dolg] E5of el Tog YRE <l
F gk} (IS-GPS-200N 2022, IS-GPS-705] 2022). CNAVZ} 7l
HhE o] Zofli, | Fxo] 79143 et CNAV-2 4]
A7} A= ATk CNAV-2 3P WA A= 2|4 TR 0] A7, A
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Table 1. Navigation parameters in CNAV/CNAV-2. Grayed-out background
indicates parameters absent in LNAV.

CNAV/CNAV-2 Navigation parameters

Clock Ephemeris

SVhealth Ionospheric correction
Group delay correction (Tg,) | Group delay correction (ISC)
Reduced almanac Midi almanac

Earth orientation UTC

Differential correction GPS/GNSS time offset
Integrity support message Text

SV configuration

2.2 FHH|A|X] Zf2t0]E |2

GPS LNAVO| T3] apgulalA shebujelole 914 A
A BA (satellite clock correction), 747} (health) AYef, A=Y
(ephemeris), 212]Z& B3 (ionospheric correction), UTC, &t
gtetule] So] ¢Jrh. GPS CNAV/CNAV-29] 749 LNAVe] 323}
== vetulg ok o 2|91 24 (group delay correction) i}
gole] & A157F 24 (inter-signal correction, ISC) Z}a}u]g,
245 dupt (reduced almanac) 2tu]g], 25 B4 alaju]



E], GPS/global navigation satellite system (GNSS) A|Z} @ Al
(GPS/GNSS time offset, GGTO) Ttetr|e] 5-& F712 E3sIct
GPS CNAV/CNAV-20]| Z3}=| = utejn]|e|E A 2]5HH Table 137}
7t} Table 10| 4] LNAVo= SL3FE] 2] 9k o1} CNAV/CNAV-29]]
A AEA F7HE getufele] s s = A S slMo s 1
AlsF3itt.

71& LNAVO| = £25}= utgbn]e] = CNAV/CNAV-20] A
Y& AJ5 FHAdo] o]FoiX mEtu|E & Qi oAlE S0, CNAV/
CNAV-20] 323te]= AL miebu|el= LNAVY] A= alzjn|
B B} o @2 AR getule g 23, o A9 e 29
Sk 4= QJt} (Steigenberger et al. 2015). LNAVS} H] 251912 o,
CNAV/CNAV-2¢] HI= otan]e|= k74 o] ¥skE (change
rate in semi-major axis), o &Ex}& (rate of mean motion
difference) £-9] ulgbu|g] & 712 Zasic} (IS-GPS-800]
2022, IS-GPS-200N 2022, IS-GPS-705J 2022).

&5k GPSTSF UTC 7o) A)ZF @ AT (clock offset) 23 3}-&
A FsH UTC shejnjele] 49, Axjchars] mele] sigsls &
o] gt Zhshe LNAVEL T, CNAV/CNAV-21 o] xjelai4]
melof| sfdshs Al 7o) 3 23t} (IS-GPS-800] 2022, 1S-
GPS-200N 2022, IS-GPS-705] 2022).

TEfU} 2 =Ro Al LNAVO] £a5H= mhetule] s} CNAV/
CNAV-22 HshA] 23 e 792 A9le}a, LNAVe] =
2317) QSHAEE CNAVICNAV-2014 A8 F718) stetuled
of thsl FE thErh & =72 3FolAs A2 F71E CNAV/
CNAV-2 getu]e| 9] F 7ot o] thsl] Al&slsict

3. CNAV/CNAV-2 ni2io|E{e| Z7 ¥ A

}

= X 2% nj2tojE| F I1SC nt2to]E

2 791 B wetolels Ao ER0 wet e 7 7
@ slolol28] Aol wys}] o Baskeh @ADL
4o Qhelutol A wabE 29 4159} $14e] & RE (on-board)
ot o] £ 45 Atele] AIZE A (d elay)o 2 Aolgch
(IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705] 2022).
T AA-L RF AlolE, 5571, €371 5 2l HAe stefiod
of] 25t YAk ol (phase distortion)o]] 25l ¥y 3lC} (Zhu et al.
2008). 415.2] A JE &= Fob4 o]&4 o] (Zhu et al. 2008),
2 gulct o} & 7R 7HRITh (Wilson et al, 1999).

GPS9] 7%, 914 9] A|A B4 satu|el= L1 P(Y)L}F L2 P(Y)

ol Bk T S TIvke 2 A4 EICE whebad, L1P(Y)2}
L2 P(Y) 0|55aH4 A8 AP obd, Tl Fa} AL} 52 7]
E} o] FFatg AREAHLL C/AQL L2C 5)9] 2ol & A B
A7k (differential group delay, DGD)S &A-&3flof st} (Martini
et al. 2020).

T A B mehujEs 34 F R (Tepeh SO #74
4= Qlt} Tepe CNAVZE ARRE] 7] AR E LNAVO|A] L1 & S5}
o} L2 G kg ARSRES] F A B S S8l AlgEar 9l
A getujejolct. ISC TttulE & 716} o] 5F34 ALSAE ¢
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Fig. 2. Relationship between T, and ISCs for each signal. Note that
arrow size does not represent actual I1SC and T, values. This figure is a
reproduction of Fig. 3 in Martini et al. (2020).

slo] CNAVe| 2718 0 & E = QiTt

ISC gtetrEl = F 65 F(USCpcm ISCiice, ISCrien, ISCrye,
ISCys5, ISCrs09)7F Q101 S=A T2 L1 P(Y) 4159} L1 C/A, LIC,,
LIC,, L2C, L5I5, L5Q5 415 7ke] Ha=Ql & x| x}o]7ke Ut
ERATH (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705]
2022). Fig. 2= 2+ A 50| thet Tt 15(:94 A S Yepdich o
AFup4 ARSAHE LI P(Y)2}L2 P(Y) 0] %504 S35k vlet
° & A== 914 AlA B J}E}UIHE 2851 o] % (Fig. 2]
7 ofell Zl4dell TGD-‘Z} ISC BA3E& = g3lloF gict.

LIC (CNAV-2)9] A< B el 204 2742] ISC m}tatn]
E] (ISCpiep, ISCpiep) S EFIH, AEIZHQ] 39] Ho]Z] 10]4] 4
7H9-‘] ISC ﬂﬂ'ul E‘] (ISCLIC/N SCrac, ISCygs, ISCL5Q5)§ SL—?:!'?_]'
t} (IS-GPS-800J 2022). CNAV (L2-CNAV, L5-CNAV)E HA]
2] €l 3004 4709] ISC T €] (Tgp, ISChim ISCrac, ISCrys,
ISC 5095 E3F5IC}H (IS-GPS-200N 2022, IS-GPS-705J 2022).
o17]A] LIC,&F LIC ¥k} (carrier)o]] tjo]E] HIA| A7} R E] ]
%42 A5 (&, A= (pilot) 41 5)E 551, LIC, LIC ¥kt
of gole] HAIZ7} R A5 & ERict.

3.2 A F o0t} ni2tojE

b ghtelel e Y] izl 9] FRE AlFete
A 417171 9143 A5 E wiEA 85 (acquisition)d 4~ =5
s7] 915 Basith CNAVZE Bh4ohe drhd o] FRolls Midi
dupdat SAE gupdo] gtk 1 F, SAE gupt A4 &
npe mhetu|el S B 2gtehe Midi drbeat g o 5 wket]
Bl Z3skaL Q7] whizoll, A2 HIEE Faf A2 Az el
AA $1dell gk gt YRS W5 5 ok (S-GPS-800J
2022, IS-GPS-200N 2022, IS-GPS-705] 2022). u}etr], 245
A2 T2 420 9139 iR Ql 91X & WA Al4lslr] o]
Midi gupdEct §-gsitt. Midi g2 LNAVE] dupd ozt
nlel et FUsieh

LIC (CNAV-2)9] 739, AHzQ] 32] Ho]%] 304 & 674
o] gAo) 5t 2AE dupd HzlS ZFsto (1S-GPS-800]
2022), CNAV (L2-CNAV, L5-CNAV)= tA] 2] €}¢] 129} 319]]
A Z¥z 7742 47)e] A E duld mj7e Z3sheh (1S-GPS-
200N 2022, IS-GPS-705] 2022).
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Table 2. Earth orientation parameters. All definitions are from GPS IS
documents (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705J 2022).

Usage Parameter Definition
teop EOP data reference time
Reference time calculation | AUTGPS |UT1-GPS difference at
AUTGPS |Rate of UT1-GPS difference at teop
PM_X |X-axis polar motion at ty,
PML_Y |Y-axis polar motion at ;.
PM_ X |X-axis polar motion drift at ¢,
PM_Y |Y-axis polar motion drift at ¢,

Polar motion calculation

245 dvid miEtulEos A7k sfelele o, 0, 0)7}
?ltk (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705]
2022). o] &, 8,= 71 AlZellAde] g 7] gk (26,559,710
m)o]] AAthA Q1 A7 (semi-major axis) 2} (difference)E 2]u|
5h, 94 HEe] EbE & Alitshe ol AFHET Qs 52
73 & (longitude of ascending node)& YEPHC} o= 7]& A|ZF
oA A7 Wzt (argument of latitude) S VJER W, HF &4
0]z} (mean anomaly)z} 2] 7z} (argument of perigee)2] &t

I} At
3.3 Earth Orientation T}l2t0JE]

Earth Orientation }2}n]e]&= Earth-Centered Earth-Fixed
(ECEF) ®}29} Earth-Centered Inertial (ECI) 3 7Fo] ¥}
< $J5i asith 53], EOP= AHE 40 &5 A% 5
5 24 (space-borne)®] GNSS o] Z2|Ao] o] 42 ot}
(Steigenberger et al. 2022). &5 3+73 9] spacecrafte] A= A4t
4 o 52 5 ECI 23| AoflA] o] Fo]Z B & (Steigenberger
et al. 2022), ECEF X T A4 2 AF&E & s8] S ECI 22 2 9%k
s g ol Fasitt

LNAVE AH8 3 79, AH8AHs GPS 4:417] 9] ReflA] EOP ]
olElE Aol Ax g WGt (Kim et al. 2013). ZL2fLY,
CNAVE AL 79, BIuIA Ao EOP7} 3tslo] Qlonz
QRO £ Glo]E GPS 417] ©=0 2 23 ¥to| 7hssith

Earth Orientation Z}2}u]E]= LIC (CNAV-2)2] A B2 3,
#|o]7] 22} CNAV (L2-CNAV, L5-CNAV)2] HA| =] EFQ] 320]
SHEIT) (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705]
2022).

Earth Orientation Z2}ne]l= & 771 9] A& gebug| 2 L
A=t (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705]
2022). GPS interface specification (IS) &A] (IS-GPS-800J]
2022, 1S-GPS-200N 2022, IS-GPS-705J 2022) Are] z} A . st}
2}u]E 2] % o] Table 29} 7o},

3.4 x5 2% ni2to|g

215 14 setulEls 3 0 sebelE g sk sol
ohyl The $140) A= wietale @ 914 AA) 1 skt
£ RAal] 918 sefuleiolch, AhEIAIA slolEE S ER
A2 o Aol YR E 4 glek whebA, A o] 42
E7} olgoial $149] 79, YRERNE oW A7ke] At &}

https://doi.org/10.11003/JPNT.2024.13.1.45

Sldel Hlsh 241 A= D A AA B3 FRE TP 4 9
B e 1] o

t}. o]Hg F& o] g3ste] A5 B Tt
HAEY 2 4 AA gepu|eE B 4 UES Tith

SHHM|A]Z] glo|El& Z]A}e] Monitor Station (MS)oflA] 4%
5} tjjo|E]E v}EF O 2 Master Control Station (MCS)oj|A] YA
] 31 Control Segment (CS)o|A] #1402 Y2 E =} (Creel et
al. 2006). o] ofj, SHHHA]Z] Ho]e]e] Age of Data (AOD)7} =
Z1atel wiet g Al sl AsteEw, I s FAIs] Hsh
A F71H 02 2L FHHAA] dolelE 4ol YEES]
ojof et (GPS SPS 2020). 23U}, F7]12Q] HHAIA] J=
Loz B3l 2 YREE AH o2 RE 3l A[7ko] 527
HH H21H 0 2 Y exprl +A ok

s B4 giebu|e = ol e xkg BT $15k gkt
&, A2 A5 B4 geulelE 8 A 2 94 AlA
B gletule & BAslo] 3 0x1E €Y &+ ok A5 BF
oetulel = A5 9 94 AlAl B getnle & BAs1] #4135
iatajelo|n R, BAgsle = HI= d YA AlA B aietalE
Br} 25 24 mletvlglr) o Qeid Hloled A%, Abs B
g2tE & AMSSHA] et Ak B oetulE s AeE 9
3 AlA B mhetulejel npr kA & CSolA] Yo R fI2E
H, XH5 B4 mhajn]e] o] AR of B E3E CSofl ofs A Hch
(IS-GPS-200N 2022).

b5 B4 mEtulEl= LIC (CNAV-2)2] A E[Q] 3, H|o]
2] 59} CNAV (L2-CNAV, L5-CNAV) 2] W] 2] EFS] 34, 13, 140]]
SEsk=ECh (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-
7057 2022). 25 B Tebulels 24 914 AlA) B Thefo)
EE B¥A4517] €5} Clock Differential Correction (CDC) 12}
o|g], A= lelue] & 2A5}17] 935t Ephemeris Differential
Correction (EDC) u}2tu|e] 2 vt GPS IS #4] (IS-GPS-
8007 2022, IS-GPS-200N 2022, IS-GPS-705] 2022) A}2] Z} A
5 gtetule] 9] ol Table 33t Zth CDC FHatv]e o] 72,
clock bias <} clock drifte]] siigsl= EA g}(Table 3of| 4] Z+z¢
dap e} day)¥HE A|-Fgict. watk, CDC Tter]ElE o] 83 7
&, AR 9143 AlAl B ahetalE] F clock drift rate &
A 23} clock bias &2} clock drift 38 B AT 4= 9ict.

3.5 GGTO =20 E

o Alzt @34 1ol B},

E} GNSS YA A1ZHe] T 2101 of|A| 2, Galileo System Time
(GST)-& Galileo Time Service Providero] 2]al AJAI=]wd, <41 ¢
AFA] (International Atomic Time, TAD2} 50 ns o|5}e] A|Z} @3
A& S A5} (Joo et al. 2012). GST2] A]ZF A1A (epoch)& UTC
71519999 8 2290 A4 0419 Bx o2 Agolxlof 9jck
(Galileo ICD 2016).

GPS Time (GPST)3}+ GST¢] 2o Eq. (D3} Zo] ZaHc}
(IS-GPS-200N 2022).
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Table 3. Differential correction parameters. All definitions are from GPS IS documents (IS-GPS-800J 2022, IS-GPS-

200N 2022, IS-GPS-705] 2022).

Usage Parameter Definition
PRNID |PRNID that corresponds to the differential correction data
. UDRA | User differential range accuracy index
User range accuracy (URA) calculation UDRA | Change rate of UDRA

Data generation time calculation

topD DC data predict time of week
top Time of DC data

CDC

dag, SV clock bias correction

day, SV clock drift correction

Aa Alpha correction to ephemeris parameters

AR Beta correction to ephemeris parameters

Ay Gamma correction to ephemeris parameters
EDC . o .

Ai Angle of inclination correction

AQ Angle of right ascension correction

AA Semi-major axis correction

Table 4. GGTO parameters. All definitions are from GPS IS documents (IS-GPS-800J 2022, IS-
GPS-200N 2022, IS-GPS-705J 2022).

Usage Parameter Definition
GNSSID |GNSStype ID
Time offset Ayero | Bias coefficient of GPS time scale relative to GNSS time scale
correction Ajgero | Drift coefficient of GPS time scale relative to GNSS time scale
A,qero  |Drift rate coefficient of GPS time scale relative to GNSS time scale
Reference time teoro Time data reference time of week
calculation WNgero | Time data reference week number

Table 5. ISM parameters. All definitions are from GPS IS documents (IS-GPS-800J 2022, IS-GPS-
200N 2022, IS-GPS-705J 2022).

Usage Parameter Definition
GNSSID
. . WNigm ISM week number
Reference time calculation TOW,, |ISM time of week
Leomel Correlation time constant
Boom Additive term for nominal pseudorange error bias
Vnom Scalar term for nominal pseudorange error bias
R Satellite fault rate
ARAIM Peonst Constellation fault probability
MFD Mean fault duration
Service level |Service level
Mask Satellite mask

test = tg — (AoceTo
+A16ero (tg — tgero + 604800(WN — WNggro)

+A;66T0 (te — togro + 604800(WN — WNgero)?) (1)

AZNA tegriz GSTE YmlshH, el Zoloh = $14d AlAl &
2o} o 2| A Sl 23t 27 A E GPS times 2]7]
sh, T E o)tk WNE &) A|E 9] Week NumberE 2]
sk Lol R o] Tie % 0] = Table dofl Uett I,

E35F GLONASS Time (GLONASST)-& GLONASS Central
Synchronizero]] ¢Js}] Ta]&]w], GLONASST=UTC+3(hour)-7
(I71<1 ms)o.2 o=t (GLONASS ICD 1998). o] W], = A]
Zh QA& 1 ms 0[O 2 { A= ook qhet (£, [7<1 ms& TH5
Slofof 3h). GLONASSTE] 749, UTCS} o] 25 gt
(GLONASS ICD 1998).

GGTO matu|ej= LIC (CNAV-2)2] AHEZHQ] 3, #f|o]] 2
9} CNAV (L2-CNAV, L5-CNAV)©] x| ] €}l 350] zateich

(IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-705] 2022).
GPS IS &) (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-GPS-
7051 2022) 73] Zt M| metu|e] o] % o] Table 49} .

3.6 Integrity Support Message

Integrity Support Message (ISM)& AF&2}7} Advanced
Receiver Autonomous Integrity Monitoring (ARAIM)-S 43§
o o Q3 metue & AlFeith ARAIME $417] ©=E0
2 AATRAIARS] BAALE TAlsHs RIS R, 7|& T
Fobe 9 oY TR Fg HATE A= Y Receiver
Autonomous Integrity Monitoring (RAIM)S T Fup4 4l o}
% ol 28 4 AEE WHAIZ] Aot} (Blanch et al.
2012). F2dolz PHA AR 0] Al Fshe FEol g AR5
E45H AR, FHAIAH ] o)4to] S wff ARGl Al A
Ao FEE W€ 4 i 58S ou|ghct (FRP 2021).

ARAIM ¢F712]2 I o}7]E1xd= EU-US ARAIM Technical

http://www.ipnt.or.kr
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Subgroup (ARAIM SG)ol|A] 7is}ar @it} (Blanch et al. 2012).
ARAIM SGollA] 7 ARAIM o}7|€1x & A)Ad=ollA] 714
© 2 7} sk X135 9] nominal @ x}9} 113 (fault) 352 2 UE
2slo] 9o A2 TS 71} (Blanch et al. 2012). TS
ol gt FA4] tl|o|El= ISMof| X3h= o] ARgfol|A| vE-Eirt.

ISM2 £ 117} 9] ME atatu]elR L= glom, LIC
(CNAV-2)9] B xzd|9] 3, H|o]x] 81} CNAV (L2-CNAV, L5-
CNAV)©] WA z] EFQ] 400] okt (IS-GPS-800J 2022, IS-
GPS-200N 2022, IS-GPS-705J 2022).

GPS IS &A1 (IS-GPS-800J 2022, IS-GPS-200N 2022, IS-
GPS-705J 2022) Are] 7+ A+ mhajule]e] & o= Table 5
o} 2T} b,,©] 7%, 71 212 U7hE GPS IS £A{(1S-GPS-
800J 2022, IS-GPS-200N 2022, IS-GPS-705J 2022)o]| A&
nominal oJAFAE] @2} Hlo]o]A Q] additive termO 2 & 2] =]
3 Qick a3u}, 2022 10) 7HE] = Public Interface Control
Working Group ICWG) & Public Forume] 2% 2}3 (The
Space Force 2022)of] wh2H, 3 W7 1S FAA = by,
A o]7} Integrity Assured URA (JAURA)o|| =2 Q1 (IAURA-
independent) additive term©. 2 H7= 7o 2 Helct) &3l 5
T G2 9] 7] 5= Bl B HEE Ao R Bl

3.7 HIAE mA|X]

AL ORI AFERIOlA A AT Tiet AN E HAER
A55k7] s AFSHTE LICY HAE wA 2= o 2971¢] 8
H]E ASCI 2442 23kt 2 ¢Jt} (IS-GPS-800J 2022). CNAV
A 2] BFY] 159] FlAE w|A]| 2] = X|th 2971<] 8 H]E ASCIl &
A2 Y 4 9lom, CNAV mIAlA] Bk 369] BJAE wlA]%]
= o 187]2] 8 H|E ASCIl 28 X 3T 4= Ut} (IS-GPS-
200N 2022, IS-GPS-705] 2022).

A E WA X9 LA|H Q] YL operating commando]]
ols AR T} (IS-GPS-800] 2022, IS-GPS-200N 2022, IS-
GPS-705J 2022). 1A E HA|Z] Q] ALG- SlA 24, GPSof A
L 20134 6 237k A3 CNAV (L2-CNAV, L5-CNAV) test
campaign ZA] CNAV H|A]Z] €}] 15¢] “THIS IS A GPS TEST
MESSAGE”2}= T 1] t|o]Ef(dummy data)E Ao B4l v} Qlck
(Montenbruck et al, 2013).

4. 28

GPS g} =2 IHe] whet 7]& LNAV HA 2] & HAI]
CNAVe} CNAV-2 HIA| 2|7} AP = Qich £ =olMes & S0l
A] LNAVS} H]5}e] CNAV/CNAV-20]= o metale] 7} 27}
=] ZAF EA519ITE CNAV/CNAV-2= LNAVe= oHa] st
gl & 7RI 08 23Rt 4 Gl fA%E F2E 7, o]
£ 551 AREAYoll A 7191 sl & Al 4 QUch LNAV
ol = 2af5}1A] 2EA]WF CNAV/CNAV-29]| 371 mlatm]ejof=
A B4 wetn|g 5 ISC gev|e, S48 drhd g g,
Earth Orientation Z}2}u]g], x}5- 24 a}2}u|e], GGTO mfa}u| gl

https://doi.org/10.11003/JPNT.2024.13.1.45

ISM, Bl AE oA1A)7} Qlon, B = Fol i 7} wetulel o] i
3} A5 shetale] 4ol thsh £-A1519ck CNAV 31 CNAV-2 A}
BAH AgShIA he A A150] E7 2 F4, e
o YRE A, T SWTUAILE ALE ol B Rop 52

efsled 2t qPHEAIA] el A deiA BT 4 glck
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