JPNT 11(3), 191-198 (2022) Journal of Positioning,
https://doi.org/10.11003/JPNT.2022.11.3.191 ] P N T Navigation, and Timing

Performance Estimation of KPST to GPS Time Offset for GNSS
Interoperability to Increase Navigational Performance

Young Kyu Lee!, Sung—hoon Yang, Ho Seong Lee, Jong Koo Lee, Sang—wook Hwang, Joon Hyo Rhee,
Ju Hyun Lee

Time and Frequency Group, Korea Research Institute of Standards and Science, 267 Gajeong-Ro, Yuseong-Gu, Daejeon 34113,
Korea

ABSTRACT

In order to increase the practical use and navigational application performance of the Korean Positioning System (KPS), it is
required to provide interoperability with other Global Navigation Satellite System (GNSS). This kind of interoperability can be
obtained by broadcasting the time offset between KPS and GNSS using a KPS navigation message. With the assumption that
KPS Time (KPST) will be generated by the similar method and equipment of UTC(KRIS), the overall behavior of KPST will be
close to that of UTC(KRIS). Therefore, the time offset between KPST and GPS Time (GPST) is estimated by using UTC(KRIS)
instead of KPST because KPST can not available at the present time. In this paper, we describe the estimation results of the KPS
to GPS Time Offset (KGTO) obtained by using a GNSS time transfer receiver which reference inputs are fed from UTC(KRIS).
The estimated KGTO performance is compared to the time offset between UTC(KRIS) and UTC(USNO) which is used to
generate GPST and considered as the real GPST. The time offset between UTC(KRIS) and UTC(USNO) is obtained by using
the Bureau International des Poids et Mesures (BIPM) Circular T report. From the results, it is observed that KGTO can be
estimated under 10 ns with the assumption that KPST will be generated by a similar method of UTC(KRIS) generation.
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2. DESCRIPTION OF KGTO ESTIMATION
METHOD

2.1 KGTO Measurement Methods
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Fig. 2. Conceptional diagram of KGTO estimation using KPST by a GNSS
time transfer receiver.
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UTC(KRIS) *J)“é Al2E T L5oHA W2 AAAAE AR
7] WiZolck. ERh -l & 4 e AAH UTCl| 571 Al7]
7] s & Alde]l 914 e xzAlo] 0o] H =5 FF oPﬂ Alotst
A 931, 1 e zAllo] A R’ 0Mi°ﬂ 9}2‘%1

=
1 121 A S 5o A B e
RS Row PHAAE 5
A2 A4 A9 ATl Hh 5ol A ol A
917] mhgolc. o]t UTCo}e] Azt
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i = 9 ns O[Yoll A FAT 4= Qlgoll & B
SF1 Galileo 7J9-o]] UTC A|ZF A4 (time dissemination) A<}
£2 30 ns o2 AfEs] 2 gho@ ARk olfelvlE sich
(EU QPS 2018)

Fig. 70li= 42415k GPS 9|4 4155 o]gste] 34T KGTOL}
BIPM Clrcular T 73FKGTO U & Aolo] xpo] He LFehyS]
t}. Fig. 70llA & & Qle A} o] £33 KGTOL} Circular T
2 75 KGTOR}e] 2jol7} 3 ns olufjo] 91-& T 4 glek,
whebA], GPST7} UTC(USNO)2F GPS 914 AAIS-2] opatEo] o]
3] AFZE|7] TjEo]| UTC(USNO)7} GPSTe] thaf 2 ns A 9]
ool EATE UL, GFS 8 1188 S4lsto 10
ns oluje] KGTO 230l 7Fsqhe oAa 4 lc. 2t
Galileo®] 7% HIAIAE Eo) A1 EaHe GGTO % 4
2 20 ns oW} 2 AAs}3 9l (EU ICD 2021).

H‘I PﬂJ

—v

4. CONCLUSIONS
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rsh
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HEC o] A1 9] PNT AJH|AS A 2s}7] Qs 7|t Zol
A AR ol KPS«] SFQ 418 =0] 31 PNT A%
FitA]7]7] $15A1 s B GNSS 914 7He] A58 84S A28
sich o023t A5 841 A 2s}y] QJslials KPSE] AJAHE
A7+l KPSTS} B} )43 A| ABL O] A|AE] A|zZbuto] © A 7k
SHHH AR S E5l AF&AJo|| A A &= A o] Bosith eF ¢
HAIAR ] AAR] A2 e oz E B4 $14E ©]

KN

=2

AJske

23 TWSTFT 5533} GNSS 441712 o] 85}0] 9l s s
R

AFE

o

2 o 4
oo 2
o~ 2

N
_IB.

hin

Tohs Wl 3le 4 Qltk. olFoll A TWSTFT B2 Al
AlZtE A/dshs &= AlolEofl BH|E AdAIskal 2-85lof

4 4]
151 UE] A0 YAE PR 4 Gk webd, 1y
AU M-S KPST A4 Aol 0]l GNSS 4417]% Axlsha
olE o) EF PPALT A|ZhE 25 Holtk & ERolAE
KPST Afo] o] GPS 44178 41215111 0| §3) GPSTS %7
51935 wjol] 3k KPSTeF GPSTE] A]ZF @ sLAlel KGTO 24 A

ot marsleic:

KGTO %4 é $8 KPST7} Ao AAE &4 A4
g olgslel Xup4E 2T A AATCH: s, of
o A5 0.2 AAEl S UTCKRIS)®) Hlolel S o] g3le]
KGTO #3& A%& 123519tk KGTO &4 ZHe AlgiAlo| A

7|2 5E AB/dE UTC(KRIS)e} GPSete] Alzh
2} Eﬂ°151% Fol e, o9 ds& HEsH] H' KGTO
ZHS BIPM Circular TO|A] AZs}= UTCSF UTC(KRIS) U
UTC(USNO)2}e] A|Z¥a} glo]e] S &-8-5}9ich BIPMS| Circular
T7} 54 234 9] ol & Alg5}7] wizoll GPSet UTC(KRIS)e]|
gk 165 714 9] 515 ol & A3 mesto] ]| S4ukE At
83to] 1-day KGTO 4 gh& AAdsta, OH 59 B2k Frel
ook it gro 59 7H49) KGTO 2% g AFEsigich A1
A3} GPS ¢4 X155 o]Lslo] =45 KGTOQ.]- BIPM Circular
T2 Eaf AFETHKGTOS] Afo] gho] 3 ns ofufel] 9182 TS
t}. AA] KPST Alo]Eol GPS 41715 AX|5to] 283 wjofl=
%317 0= UTCS}o} A12bAS 517 9131 UTC(KRIS)E £3)

l:l 0_1:
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9} GPST APOIOﬂ +ZH = 4 ns
KGTOE 10 ns o|H & AT 4 Q1S Ao & ofAks
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