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Abstract: To avoid waste of measurement data, the GNSS time-frequency transfer data standard format CGGTTS has
been improved. The improvement mainly includes: using all the measurement data in the data period to calculate the time
difference values to improve the utilization rate of the measurement data. At the same time, in order to meet the higher
requirements of time transfer users for real-time data, the CGGTTS data period is shortened to improve the performance of
real-time. The experimental results show that when the data usage rate is increased to 100% , the noise of the comparison
results can be reduced, and the noise performance can be improved by up to 6% . After shortening the data interval to 5
minutes, the real-time performance of the data is increased to 69% , and the noise performance deteriorates by more than
17%. Analyze the real-time performance, standard deviation, data volume, and calculation volume of files at different
intervals, and it is obtained that when the data interval is between 8 and 13 minutes, the improved CGGTTS algorithm
keeps the noise level of the common clock difference experiments at (0.70 ~0.80) ns, and the noise level of the long
baseline experiments at (0.75 ~0.83) ns, which is a compromise choice.

Key words: metrology; CGGTTS; time transfer; data intervals; real-time

15

gai(l%

FSF ] 50 3 2 12 308 3k 1) 431 4 50 22 1) Py X i
Aot ] MU AR (E A0 03 , % I RIS R v s ofe
L S FH 0 A RS B2 A ELIE R HORF % o I TR AR

YRS B HA: 2020-11-27; {EE EHR: 2021-10-28
EEWE: ExRELHALITI(2017YFF0212001)

fleidh vl 3 3 Z2 Pl AR SEE Y Hop GNSS (global
navigation satellite system ) Hs [F) 4 58 4% 33 B A W FH 3¢
HPEE

NGE— GNSS I ] 451 5 4% 13 1 B4 #% =X, GPS
(global positioning system , 23K 5 1 & 5t ) B} [R] 1% 1
tr #E 4 GGTTS ( the group on GPS time transfer



548 it

il

E

2022 4£ 4 F

standards) A5 1 GPS JEALIk b i 500 A X, L
SE T HMOHL I AL By 2 Kt s =X R R I 221 5
MIHES S o ZBRUEAZ R GPS TLE R4, Z Ja il
E T # %A GPS J GLONASS ( global navigation
satellite system , 18 I8 T DR F MR GL) ZEW
CGGTTS ( common GNSS  time
standard, 4= BR T & 5 i B [8] 4% 35 45 1 ) V02 it
AN REHAC Y RN LI L ARG GNSS
3 PRI 18] 4 3 4734 LA 2E (CGGTTS V2E) 1,
TEA R RAS oh, 58 A A I R E O 16 ming, A
WA RYAT 2 min I T LA, 55 1 min Z54F, o
] 13 min BREL TR . B4 16 min HLAT 3 min AR
DL , — KA I 4 h A AR O 5, AR
(1] 8 B TR A 25 A% 388 S o, S5 1o A Y PR, B VR
B 7 I [A] SCRRAIG T i &4, PRI AT Ak CGGTTS
ST A R L 4 P I B IR

ARSORE S CGGTTS %l & 39 b it 4l P 182 e 55
TR R I B4 16 min (][] 300 0 45 4 2
TS EA G I (B A i 5 2R o S TR B 4 0 AR £l
a8 S R N I [ B I €O
IF e, R8T F S A T 4 L, 23 ) A SO [ TR s 114 2
o SO, B 238 4o S IR o S DA P AR ]

generic transfer

2 CGGTTS %& % g o 7 3

2.1 CGGTTS &N 48

PA V02 JiAN g CGGTTS AN ], anfal 1 iz,
SEVERLE I 202 (8005 JE1 3910 16 min 4 16 min Hp
13 min JgEREZMIA],2 min FHHE TR ISA] S 1 min 55
fF o AE 13 min (ERER I E] P, 45 1 s (1B A4 O 00
ERAE A 15 s BB f U R AP X
BN 1S s BB BRREA T A B GE R R IE, 753 21
52 HAUGE R i ZR . X 52 A R A HH R
A TERAEAG , i SO R I I 2225 5

PEGERH PAERERH LEAR I ]
(2 min) (13 min) (1 min)
| 1 | |
(.) l|5 3|0 7?5 7s|;0
b ]
D A
) 52 Ha
L 1 ]
| i
REFSYS wE

E1 CGGTTS #iEiubsn
Fig.1 CGGTTS data processing

HATRY CCCTTS 3k Bt i A 81% , H.

S8 15 B 61 R , I3 AR 40 TP 8 5 81 8 e gl 1 e 1A
4 AL N T2 328 P P 0 S5 P P B g ) 5K, R G
B BT RN Rt

2.2 KR CGGTTS &%

CHER) CGGTTS B3Rt JrA Bl TR I A 1 i
(]G AR A W, K 4 A 16 min Jo S P 100 4 i
7] i 246 o 40 1R o, 2 o 000 ) S, 5.8, 10
min 5§ o HARSIEUNIE 2 P, b n AU

TR BRI ]
(n min)
IO 1|5 3|O nx60-15 nx60
| |
b VRl
1 2 son nx4
| | |
| — K
REFSYS

2 ik CGGTTS ik
Fig.2 Improved CGGTTS algorithm
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CGGTTS GENERIC DATA FORMAT VERSION = 2E

REV DATE = 2020-06-10

RCVR = TF11 NIM-TF-GNSS-3 2016011 2016 TFS V2.5.21.0
CH = 216 (GPS+GLONASS+BDS)

IMS = TF11 NIM-TF-GNSS-3 2016011 2016 TFS V2.5.21.0
LAB = NIM

X m

Y m

z m

FRAME = ITRF, WGS84->ITRF Dx
COMMENTS = 2E

INT DLY = 0.0 ns (GPS P1), 0.
CAB DLY = 0.0 ns

REF DLY = 0.0 ns

REF = UTC(NIM)

CKSUM = 9b

=0.0m, Dy = 0.0 m, Dz = 9.0 m,

@ ns (GPS P2)

nou

SAT CL MID STTIME TRKL ELV
hhmmss s .1dg
000000 300 345
000000 300 337
000000 300 450
000000 300 258
000000 300 164
000000 300 674
000000 300 207

AZTH
.1dg
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2249
1888
1237
2483

152
2111

REFSV

.1ns
6247452
-7833123
-8073632
2579053
1830097
6418252
1552820

SRSV

.1ps/s
-353
262
-92
780
733
345
-80

Go4a ff
Go7 ff
Go8 ff
Ge9 ff
G611 ff
Gl6 ff
G21 ff

59026
59026
59026
59026
59026
59026
59026

REFSYS
.1ns

ds

CAL_ID = 000000

= 0.9, Rx = 0.000000, Ry = 0.000000, Rz = 0.000000

SRSYS DSG IOE MDTR SMDT MDIO SMDI MSIO SMSI ISG FR HC FRC CK
.1ps/s .1ns .1ns.1ps/s.1ns.1ps/s.1ns.1ps/s.1ns

-8 4 1 142 0 99 10 23 3 8 © O L3P EA

-2 8 1 145 -0 84 3 -40 -4 12 © 0 L3P BA

-27 5 1 114 -0 75 8 -39 35 11 © © L3P 2B

-25 5 1 185 @ 125 12 -11 44 10 © 0 L3P 33

3 7 1 282 -1 120 -0 -55 36 13 © O L3P 19

8 4 1 88 -0 57 8 -53 -11 8 0 0 L3P ED

2 15 1 227 38 111 20 2 -61 24 © O L3P FA
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Fig.7 IMO7-IM14 comparison results
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Fig. 9 Time transfer results with CGGTTS data in the different intervals
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Tab. 2 Statistics for key parameters
Sy HLL/km B EIRSG/ min - BRAEZE/ns B/ A~ RS/ (%) BER/R
5/5 0. 89 2128 68.75 798879
8/8 0. 80 1310 50. 00 797130
IMI5-TF11 10/10 0.75 1039 37.50 796549
0
eph 2z 13/13 0.70 790 18.75 796013
16/16 0. 66 631 0. 00 795675
13/16 0.70 631 0. 00 646750
5/5 0. 89 2463 68.75 799214
8/8 0. 83 1517 50. 00 797337
TS13-TF11 10/10 0.79 1199 37.50 796709
1832
KL L 13/13 0.75 910 18.75 796133
16/16 0.72 726 0. 00 795771
13/16 0.76 726 0. 00 646845
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Fig. 10 Fluctuation of key parameters
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