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P 4hatdbl — 5 (BeiDou-2) BII&B2LKR HE XU TC H 1 J52 b B 20 & R 5 (9 SE L EL
Sof 8 SR o A7 LE B S 0 M S T R ) L R e M I %, TR T 7EBeiDou-2F0 Ik 2}
=5 (BeiDou-3) M A Al A3 A5 5tk U AR BUIAL & 10 5%, LA 2L 35 BeiDoul 3
I AL R, T EMCGGTTS (Common GNSS (Global Navigation Satel-
lite System) Generic Time Transfer Standard)# {4 T4 B AR HE LR SC2F, 52T R
Rl 2 bt B K 42 1 0 (NT'SC) 5 4 70 ) #LF 75 Bt (TP) 2 )| GPS. - Galileo.  BeiDou-2
B11&B2I ) B11&B3If1BeiDou-3 B11&B31X B1C&B2a 45 I H B 2 1 B 41 & FL A0 7]
Lot iR 56, I F VondarkJE U X 8% BUSUZH A (19 FE 40 45 S B M A 38, 3@ Ik i SR I R 2
FIRMSAE SR VT Ay FL R[] L X (4% B2, 45 3R 81, B flBeiDou-3 B1C&B2afll & D fE{H
FRAG O LA B ] Bl St 45 SR e 75 AR S 45/, #H HEBeiDou-2 B11&B2I. B11&B3IIBeiDou-
3 B1I&B3IZ4 & MRMS (Root Mean Square)d 73 H) #2 i £146%-  52%HM137%, S5GPS
P1&P24H A HIKS B A 24, H 5Galileo E1&EsaZl & HZEA K. BeiDou-3 B1C&B2a &
BEM AR (< 1 d)ZAR T BeiDou-2 B11&B2I. B1I&B3If1BeiDou-3 B11&B3I4 4,

L GPS P1&P2. Galileo E1&Ebal & (15258 VEAH 24; 6 5L R[] b o 4% 2% 1) b K B (>
1d)EAR—F

X#iA BeiDou-3, 4%, WIHLHA, RMS, FaE 4
FhESES: P128; XEAMFRIRAG: A

1 38

GNSS (Global Navigation Satellite System )i [A]4% 15 T 5% 24 Bl izt PE 25 =4 I (]
ot i = B R 2 —0) R IAFEGNSSIEA (Common View, CV). 2 (All-in-View,
AV)FIUH %5 B 45 5 S (Precise Point Positioning, PPP) 3ff F Bl F7E201H L1804 4K,
GPSHLARE 3t 9 [ R AL = (BIPM) H T+ [ Br 45 4 15 8] (Coordinated Universal Time,

2020-04-250 21 J5f, 2020-07-0248 FIZ ks
*[H 2K H AR R T H (11703030) %5 B)

Tsdong@ntsc.ac.cn

66-1



61 & X X %= K 6

UTC) R4 Sy 7 45 v [ Brobr i 1B U1 S HERf B2 A BE R T 524 20094 [ Pr
Bf A 5 1 2% 71 25 (Consultative Committee for Time and Frequency, CCTF) &% fi F £
e R EEXT AR, AA, BIPMAUKEGLONASS (GLObal NAvigation Satellite System) T
AR 85 R IMABIUTCHITHE .

H AT, b=} (BeiDou) R Ge iU B L N fieJa R B BL. #8iE20205E3 A i, Jb3 =
5 (BeiDou-3) & 4t T & S 3t &} i 2K [7) 20 11 T2 & (Inclined Geosynchronous Satellite
Orbit, IGSO). 2455 1 [& H1 Bk #LiE T (Medium Earth Orbit, MEO)FI2i i BR # 1E
#.18 T 2 (Geostationary Earth Orbit, GEO), A A K & K4 &5 —MGEO L 2, i
I BeiDow 2 ZuK 4= [ £ B, 1) 4 2R P SR AL 5 b FE 0 S i 8 7 AN I (PNT) IR 55
N TR RS HAR TR SR G HA S BN RE, BeiDou-3 RGEIR B 7oK
163k =5 (BeiDou-2) R Gt BIIMIB3IE 5 ) 2tk BB 7 B1C. B2afiB2b 3FPHi i,
5GPSHGalileo {15 5 H EH S5 Bk WL

#F 1 GNSSIESIHESEIFR
Table 1 GNSS signal frequency distribution

Frequency/MHz
Constellation
1575.420 1227.600 1176.450 1207.140 1561.098 1268.520
BeiDou-2 B21 B1I B3I
BeiDou-3 B1C B2a B2b B1I B3I
GPS L1 L2 L5
Galileo El Eba E5b

201 54FAE [ o I A 25 10123 53 2 1] 2 1 S8t N TA) A% 3245 78 (Common GNSS Generic
Time Transfer Standard Version2E, CGGTTS_V2E)H FEGPS. GLONASS#F L £l 5
Galileo. BDS (BeiDou Navigation Satellite System). QZSS (Quasi-Zenith Satellite
System)". B AL} TR T 00 R G PRod K Re, I (8] 4% 32 1R B A 52 1 P9 AN 5 2
F I, (BAR Z 7T B £ X BeiDou-2 & 4t, *fBeiDou-3 £ 4t ) B [8] 4% 13 14 58 43
Mrige . SCHR[SIIA N, HI T BeiDou-2 & 4t 32 %278 7 WK X 45, 7E K b X AT #E T2 2
LD G NI R R IS ] B o) % PR RS P2 IR T GPS M Galileo.  SCHR[9]7E W, 8 RICHH Hhy
X, BeiDou-2-FMEO T & ) i [] 4% i3 g 75 LU GPS K, X ] g Oy s g o 5 1
B R S AR H O A IS B 3 B, T L 2 e A R YR BIL S8 B AN [F] I, BeiDou-2 5
i AN AIMEO T 2 1 JE AL 45 SR A7 A2 M 22; 78 WK X35, B A BeiDou-2 T 2 /] ML 4L H
B %, HGEO L2 MIGSO P A2 KL ML LE X &5 R b A7 fE LU AW S iy /s [, 0945
BeiDou-3 % 4t 4= 1 G i AE 8 15 I 5] 4% 38 11 B8 7 1A e a . A Sl i g 57 o e ]
F AT FR O (NTSC) 54 58 56 FUBF 7T e (TP) 2 18] (i FE AL 18] B X688 2%, %t BeiDou-2 & 4t
B1I&B2I. BlI&B3IIBeiDou-3 R 4iB11&B3l. BIC&B2aRUA G L B 2% 20 & % % 1 3k
WL [R) 45 3 PEREREAT VELN 20 BT, 5 GPS P1&P2. Galileo E1&E5a2H 4% #% [ S AL LK
xif 4 AT LR BeiDou-3 R Gt 1IN 8] 4% i3 P g
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2 HEER
2.1 BeiDouft il HyE A [RIE

B — I 2] 43 A AR Ho 7 I (R R HEUTC (k) (RARERSEIR =) HIA. B A
1 K P PR AR SO T ) B 00 00 381 — S8R 22 i BeiDou P2, @i 1A 7. AT jd ik g 7
Pl BRI 75 FE A H R SIZ58 25 AN 4 2 2% 43 Sl S BDT IR 22, Pk P 22 (E AR IR0k v] 15 21
SEIFSEIR = R E 2 THE SRR

TAJ = UTC(A) - BDT, (1)
. = UTC(B) — BDT, (2)
UTC( UTC Z Wz TA K TB z ) (3)

o, S AP P S5 = B LA B M BeiDou &, Ta ;v Ty 70 A AHE— I
ZIA. BSZESE 50 T [A] (1) B i 2248, UTC(A). UTC(B)4r W NUTCHEA. BM
H R EESEEL. noA TR — B 0 b AL 2 ) TR S, w, 3R F SR TR T A
SPI o5 BORLER, 8 R A R v R A A AR s IR B 5 SR A

BeiDou Satellites

UTCB
\w Receiver Receiver ( )

Lab A Lab B

K1 BeiDoudE i 2E A8 5 #E

Fig.1 The basic principle of BeiDou common view

2.2 BeiDouXUiiHE B EHIEE & WNEE
FER HIBeiDou T2 ) Dy R WL IR A S 2 s B 2 N e 2 B R 2, X URE I 2 B A2
e LU PR Bl = AR p 22 S R ZE SN, Dy WL 7 RE 4R

D’ =p"+cAt, — c(Atyy) s + S + diwop + = + €, (4)

f2
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b, P ABeiDou T &2 11 B 2 S B 5 5 I 48 Ji5 1) O BE DG IUAEL, po o i 2 1) JLART R 24
N HIIGE, At LN 2, (Aty) KR BB I HE(Time Group Delay,
Tep)M D EMZE, HhTopfH 5 TLEAE SR A5, S HMEKH # 51 & 1)Sagnackk
BE, deop AXTRIERZE, ARG SRR LR BT 5 &, %%%%Eﬁ:%, eNELE 2%
FEARZE O BRI P L o 18 BRI S8 2R FH G R PE A 41 2H 24 (North Atlantic
Treaty Organization, NATO) i AAF: /) B 24T XUE

Attropo = f(E)AR(h) 9 (5)

Hl ) Atyopo NXTRZRZERIE, f(E) RS EEMERKMERE, £ixX N

F(E) = 10.00143 ; (6)

S B+ e E T 0.0455
AR(h) A& FERAERITTT WM IXZ I ZE, 78 SR

1
~[2162 + N,(1 — h) + 0.5AN (1 — h?)] x 1072, h < 1km,
&
AR =1 N, + AN
= {732 =8, (B - gt log]} x107%, h>1km,
c s log
(7)
b
N;log = In[(N; + AN)/105] (8)
AN = _7_32LCOA005577NS , (9)

AN, = 32.8, Jy~F¥iE-F IR A4 55 . LGS (International GNSS Service) W iifi 24
A FE 8 I 3 %5 9 )2 K T 4E 3B (zenith path delay, ZPD) N %, 3 SNATOM AL i 5
IZPDAE AT LL X, AH [5G ZPD 2 E FRMS (Root Mean Square)%J4-5 cm. N T H
R 55 P 120 2 R 2 0t R b 22 g S 8 SR AR R, TSR OO H o R D R e 1 2H 5 1)
i, R4S VR 4, AR R ZE AR ] 225 SR (7).

FIEF| DR E B AN ERES DEMRA I, KIAEX BeiDou L XU
FPE UL INARL 286 14 2H G B T p (B AR N SAH B 1 25 28 . R BeiDou P2 T #& 2 T AR T
PhEZHOIEN TR ZH DA A F T BeiDou L EB3UNEA(E 5 1 E Lk &0 4L, I
W B3UE 5 1IN R 8 Ny BRI 8, A AR AE 5 10 I S W] i i S B2 ) S A i R
1) 55 35 v % % B iE 1) 2247 1) 32 SR 1811012 BeiDouH M AR A5 5 & Top i 1E 5 it T2 4
ZEMR:

(Atsv)BH = Atsv - TGDI y (10)
(Atgy)por = Aty — Tap2, (11)
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(Atsv)Bicp = Atsy — TapB1CP 5 (12)
(At )Bica = Atsy — TapBicd

= Atg, — TepBicp — ISCricd , (13)
(Atsy)B2ap = Atsy — TeDB2ap 5 (14)
(Atey)B2ad = Atsy — TaDB2ad

= Atsy — TepB2ap — ISCp2ad , (15)

Hrh, Topis TopeZr Al NBIL B2IE ‘5 48 5 Rtk 4 I 4E (1) 22 4H, %S 3B /£ BeiDou
I3RS 4G H BICpAIB1CA 7l v BLC S 5 1 S48 | AR 73 &, Tappicp Y
B1CHU 7 /IR 4E % 1SCryca ABTCEH 73 f A X 340 4 S B BB IE T, Tappicy
FIISCr1ca fEB-CNAV1H, 3 H 4% K B2apFIB2ad 4y 7l NB2als 5 1 545 45 &= A1 H s 4
&, Tappoap AB2aKUE 73 B (I I8 22| ISCpoa AB2aKl 73 B AHXT T4 73 B I 142 1E
I, Tap2ap MISCpoaa FEB-CNAV2HLX 1 HE K Aty AMRHEBeiDou 32 Py 45 Hi i)
ZSHOT H AT R 2 S0 %t 0 T RS 2% HE SRR

Atsv =ap + afl(t - toc) + Clg(t - toc)2 + Atr ’ (16)

H1, ags arv aof3 WIAS I Gt I 10 TR b 22, TR el 1 b it G ke 88 ) — 2F;
Aty BRIARRFEHIE T SR BARRHEAZ IR, RiE X0y

At, = Fey/asin Fy , (17)
A
F=—2u"%/c, (18)

BEAL, B JTHE B, e av Ex A NBeiDou I 2 HUIE KO R, K240, il w £,
3E A W\ BeiDou L& 2 i =15 3.
245 F FH BeiDou I 2 FIB1IAI B2 6 B0 0 M E 12547 XU TG L B B &, WA S 5/
1}noﬁ5ﬂ91
f]%nTGD];H - f%gITGDBQI 7 (19)
Joir — fiar
XA, foin feafd AL BITRIB2IE 5 KIS, Toppis Tappa 2 HNAEF LB
FBRAS 5 A B3RS 5 1) 2 L s i ik 2.
gi LRTIR, B (4)—(18) 2 AT #E T i BeiDoud T & XUAH HL B 2 41 & Wl AR A BT
2 . 2 . 2T o 2T .
T P et el e e
A, pSs Py NFIBR RGN L JEIEE fiy fo PO FEMLIIE, p ol 2 JLRTEE RS, Tap S
Tapf, 5NN f1\ foBR BRI I 22 XU & WIS = B S

TepBigB2I =

+¢, (20)
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3 BeiDou-3X: Bt [E){EE M BE 77
T AL BeiDou-3 & 48 LA () A& i P A, #2071 AR R B R K42 8 FR 0 (NTSC)
554 5 56 BUE 7T B (TP) 18] 4 FE 2B GNSS LA B[] b ok 8 . 200 45 AR Yl 56
B A AR WL B B B S R, P TPOLAITPO2# U AL IGPS P1. P25 S & &4
WBIPMAL#E, 1EXH T FE FRbR R [ (UTC) i 5.
x2 BUNEEESR

Table 2 Receiver configuration information

Lab Receiver code  Receiver type  Antenna type

TP TPO1 GTRA55 NOV850
TP TPO02 GTR55 NOVS850
NTSC NTO03 GTR55 NOVS850

& TPOLIRITPO2 & £ 455 2 A2 U HL7E 202041 H 16 H 22020452 H 15 H (AL 17
i HMJID: 58864 —58893)IRINEX (Receiver Independent Exchange)& =M | 3 1+,
I U B R A B LUK (common clock difference, CCD)45 R K 1 ftiBeiDou T2 A
[ XA TG HL B8 J2 4 15 5 B e 75 KT, BeiDou & 491 3R (1 3% B 3 B 4 95 SCHR[13]
X BeiDou-3 XU ZH A 1358 B 1, (7] 2% 12 31 45 5 A0 3 A 228K, SSUSITG He 125 J2 4.
A i O R 7 (1) TEOR AR BB~

FIFTF K BICGGTTSHA: 43 ) % GPSFIBeiDouAs [7] XA Oy FH 4 & Wil = 5 kb B
A2 bRV B AL S, Galileosk R WOHL A B 3 28 B AR o SERE SO, B2 93
25 HGPS. GalileozBDS-2. BDS-3/4N [A) 451 26 2H & 1 & ke 2 SR LU 45 5, b vl 22
(Std)I g it 45 R W3R3. HE2MER3F I 2 F 1, BeiDou-3 L £B11&B31. BIC&B2a4l
A E I BeiDou-2 T2 B11&B2I. B11&B3I41 445 R/ Horf BeiDou-2 T2 HIB11
&B2IZH A 1) 45 B LU B11&B3IZH &1 6 /)N, BeiDou-3 T2 fBIC&B2aZl & ) 45 B2 L
B1I&B3I4 &M /). BeiDou-3 LR BIC&B2a & 5 Galileo P2 E1&E5a 4 & 45 5 1)
AR, HALTGPSEEPI&P2AE. FRIE WS & R4 LRSS AE SR
B HAPRE S IR 72RO S SRR P 4 A 5 D BE I 7 ) JBOR A B o415,

KIS, 45745 R F TPO2B:USHLLE [R] — B ZI BT RE A I 21 1) LA H Je PR =
FTE . BT BeiDou-2 5 4t 7 5 V0 Fl A BR, #7ETP A — B ZI 56 A ff BeiDou-2 T2 %
Hi/, HTEESEARAL [F—Z 68 Wl 2| BeiDou-3fGalileo T2 W E H AL, £
B PAEA-TH, GPSTAE M EL B AR AL 2, FEEE R AES-83, fx 2 [A] I B ALl 2
129 2. BrBeiDou-2 & 4t41, BeiDou-3% 4. GPSHIGalileoft) L2 i B £ 43 A 1 i e
LISl
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F 3 TPO1STPO2ZWH FELL LML TS RMFREES T
Table 3 The standard deviation statistics of the CCD results of

TPO01 and TPO02 receivers

Constellation  Frequency  Std/ns

GPS P1&P2 0.40
Galileo E1&Eba 0.35
BDS-2 B11&B2I 1.08
BDS-2 B11&B3I 1.14
BDS-3 B11&B3I 0.58
BDS-3 B1C&B2a 0.36
25 T T 1 1 T
BDS-2 BII&B2I+10ns  + BDS-2B1I&B3[+5ns  +  BDS-3 BII&B3I
20 - BDS-3BIC&B2a - GPSP1&P2-7ns - Galileo E1&E5a-20ns

CCD/ns

Ly e o RPN e .

_15 1 1 | | 1

58864 58869 58874 58879 58884 58889 58894
MID

E 2 TPO15TPO2HHL Z A I L onf 45 1

Fig.2 The CCD results of TP0O1 and TPO02 receivers

0.4 T T T T T T T T T

035 | [ IBDs2| |

Lol il

1 2 3 4 5 6 7 8 9 10 11 12 13
Number of visible satellites

B 3 TPO23USHLLE S — I ZI I E i) T A R o

Fig.3 The number of satellites observed by TP02 receiver at a certain time
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04 T T T T
035 L \:lBDS'z 4
) I BDS-3
03 F B Grs |
I Galileo
_§ 0.25 .
é 0.2+
2
&~ 0.15 -
0.1+
0.05 -

0 10 20 30 40 50 60 70 80 90
Satellite elevation/®

Bl 4 TPO2EMOHLIII 2 T A e B 1 50

Fig.4 Satellite elevation observed by TPO02 receiver

K52 T A — B TE) B (MLID: 58864—58893) Al FINTO3FITPO24: U ML I RINEX
& 20000 B A i B GPS. Galileo & BDS-2, BDS-3A @] 4 2 41 & (19 H: ML I a] B o) 45
B, BLRIE 7 il b B B Vondark i PR AL R 5 1 45 R, IR IR 2 RMSE 24 it T
4. HEBMEATTHEE H, X BeiDouR 4t 5, BeiDou-3 L EB1C&B2aH & 3L
Bl X} B % 179 M 75 A /)y, RMSTE NO0.8 ns, AH EiBeiDou-2 2 £B11&B2I. B11&B314H & 1
BeiDou-3 T 2 B11&B3IZH & FE AL B[R] be ) 45 5 FIRMSAE 75 79l $2& 155 2946 % 52%F137%.
BeiDou-3 B1C&B2aH & [ 3L ALET (] LE xS 45 R FIRMSH 5 GPS P1&P2AH &Y, HE
Galileo E1&E5azl A M Z100.04 ns. F6FES7 545 H TNTSCHTPH65% S0 A 8]
Yo} B 110 R 5 1 TR N TR A& TE BT 48 i 22 (Modified Allan Deviation){f, Tau iR 7] F&.
Al B A 1, BeiDou-3 1 EB1C&B2ad A 1) 3 A0 I 8] bt x5 B 19 52 8 (< 1 d) %2 e 1t
F) FBeiDou-2 L& [B11&B2I. B1I&B3I41 & filBeiDou-3 P &£ IB1I&B3I4L &, H 5
GPS P1&P24 A Ml Galileo E1&EbaZH A I FEAR LE B B A 1 AH 24, 6565 25 11 K 3
(> 1 d)fE AL

# 4 NTSCHTPEREHEEE ML 3 R R RE ST

Table 4 Statistics of filtering residuals of the different links results of common view

time comparison between NTSC and TP

Constellation ~ Frequency RMS/ns

GPS P1&P2 0.80
Galileo E1&Eba 0.76
BDS-2 B11&B2I 1.48
BDS-2 B11&B3I 1.68
BDS-3 B1I&B3I 1.27
BDS-3 B1C&B2a 0.80
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UTC(NTSC)-UTC(TP)/ns

-140
-155

220 . . . :
BDS-2 B11&B21+25ns BDS-2 B11&B3I+10ns BDS-3 B11&B3I+5ns Filtered
-33 BDS-3 Ble&B2a-5ns GPS P1&P2-10ns Galileo E1&E5a-20ns values
-110 ¢
2125 8

58864

58869

58874

58879
MID

58884

E'5 NTSCS5TPIaIFEALS H] X 45 5

58889

Fig.5 The results of common view time comparison between NTSC and TP

#z 5 NTSCS5TPEFREERHIEIEMRREESIT

Table 5 The statistics of modified Allen deviation values of different links between

NTSC and TP

58894

Tau/ BDS-2 BDS-2 BDS-3 BDS-3 GPS Galileo
au/s
B11&B2I B11&B3I B1I&B3I B1C&B2a P1&P2 E1&E5a
960 269 x 10712 3.01 x107'% 248 x107'? 145x107'? 1.39x107'? 1.35x 10712
1920 9.59x 1071 1.11x107*2 847 x 107 538x 107 506x 107 526x 107
3840 424 x 107 477 x 1071 323x107 239x 10713 248 x 107 216 x 10713
7680 236 x 107 241 x 107 148 x 107 1.15x 107 131x107¥ 1.12x107%3
15360 1.17x 107 1.10x 107 874x107" 769x107" 745x107* 7.07x107
30720 5.16 x 107 520x 107 4.06x 107 324x 107 352x107* 334x107*
61440 2.05x 107 203x 107 191 x107*%* 1.76x107* 1.69x 107 1.68x 10"
122880 1.43x 107 146x107™ 139x107* 1.37x107™ 131x107"* 1.35x10~*
245760 8.18 x 107 827 x 107 7.62x 107 746x107'° 7.30x107'°% 744 x 10715
491520 7.12x 107 696 x 107" 776 x 107  7.87x 107 6.76 x 107  6.99 x 10715
10! v
—A— BDS-2 BI1I&B21I
—&A— BDS-2 B1I&B31
£ —A— BDS-3 BIL&B3I
| 101 ¢ BDS-3 BIC&B2a 3
5 GPS  P1&P2
% —A— Galileo E1&ESa
=0t E
=
é 10-14 L 4
-15 L L I
10 1011 1012 l013 1014 l015

Fig.6 The stability of common view time comparison links between NTSC and TP

Tau/ns

Kl 6 NTSCS5TPIaIILAR R [a] Lt 6 H 0 Fe e v
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E 7RI IR 43 Al 45 HU AE A [R] I ZINTSCHITPA] % T2 Sl R4 fe LM 2 10 B A %k
H & AR R — 2% S0 R G0 T EEPT St o, B8 A W, I BLFE
— I ZIZENTSCHITPRE AR F|BeiDou-3 T & (1% H AH HL A R 488/, 85 127

W

|

[ RN

[ N

—

Number of common view satellites
Number of common view satellites

L L L L L L O L 1 L L |
864 58869 58874 58879 58884 58889 58894 58864 58869 58874 58879 58884 58889 58894

MID MJD

S =

5

w

(=)}

Il
A
00 0 A

58864 58869 58874 58879 58884 58889 58894 58864 58869 58874 58879 58884 58889 58894
MID MID

B 7 AFEMZINTSCETPHIM PR

GPS

(v
L
L

S

N
w

58]

—_

Number of common view satellites
(98] n
Number of common view satellites

Fig.7 The number of common view satellites between NTSC and TP at different times

05 T T
L [__1BDs2 | |
0.45 B EDS.3
04+ . crs | |
I Galileo

0.35

Proportion
=)
o2
G

e
b2

0.15

o
=

0.05

1 2 3 4 5 6 7
Number of common view satellites

K8 M—RZNTSCHTPEILM TELS T

Fig.8 Statistics of the number of common view satellites between NTSC and TP at the same time
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4 #Eig

A IAKPECCTEI & FIGNSSI: ML I 18] 4% 33 b5 #ECGGTTS_V2E, #H H £ &
FICGGTTSH A 43 HIxE GPS A BeiDou T & A [F] A2 [ XU DN BE 2 A5 15 5 34T A0 3, 4
FAR RS S A S, 8 I #SINTSC S TPEIGPS. GalileofiiBeiDou % 4t 1) H:62%
K F 2 FE I 8] X 5% 4%, )25 P4l T BeiDou-3 £ 45 H 3L LIS ) 4% 3% 1 B, 3T 5 GPS.
Galileo I FERLET [A] EExf &5 BEHEAT T LA, AR 2040 T 4518

(1)XBeiDou R 41 5, 7EBeiDou-33E 41 T2 BT 8/ PIfE LR, HB1C&B2adl
A FERR I TR) b S B B BT 52 W 7 ) 52 W A EBeiDoudt A XS A & A B L 1 ok, &
Vondark &% [ 1 J5 , HuEW 7% 2 FIRMSIE A Lt BeiDou-2 B11&B2I. B11&B3IH1BeiDou-
3 B1I&B3I4L & 43 3 5 £146%  52%A137%; S5 GPS P1&P241 & A%, H S5 Galileo
E1&Esaffl & HERK;

(2)FL AL [] bE X B 6 1 45 8 (< 1 d) 5T, BeiDou-3 B1C&B2aZl & E AR T BeiDou-
3 B1I&B3IfIBeiDou-2 B11&B2I. B1I&B3I4 & 8 %, H 5GPS P1&P2fGalileo E1
&ESaZH A FE G I AA A 2, 65K RERE IR KR (> 1 d) A —EL

KK, BeiDou-3 R4t B1C. B2afs 5 1] /EAGNSSILAR I 8] 4% 18 47 #E 1 BeiDou &
GRS TR AT A, 10— 20 18 55 [ R (8] B 2% 1 T S8 1. B %5 BeiDou-3 R 41 7] H TL 2 4
36 % FLN RGeS A R THI 5 18], 7y EBeiDou R4 HES 5. HH T UTCHITHA.
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Analysis on Dual-frequency Combination Common
View Time Transfer Performance Based on BeiDou-3
Multi-frequencies
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AsstracT In view of the phenomenon that there is obvious noise in the results of the
common view time comparison calculated by the standard dual-frequency ionospheric-
free pseudorange combination of BeiDou-2 B11&B2I, which affects its short-term stabil-
ity, the research on selecting the optimal dual-frequency combination from the available
frequency signals of BeiDou-2 and BeiDou-3 is carried out in order to improve the per-
formance of BeiDou common view time comparison. Based on the standard common
view files generated by CGGTTS (Common GNSS Generic Time Transfer Standard)
software, the common view time comparison test of GPS, Galileo, BeiDou-2 B11&B2I,
B11&B3I and BeiDou-3 B11&B3I, B1C&B2a dual-frequency ionospheric-free pseudo-
range combination between the National Time Service Center, Chinese Academy of
Sciences (NTSC) and Institute of Photonics and Electronics, Czech Academy of Sci-
ences (TP) has been completed, and the common view results of each dual-frequency
combination are denoised with Vondark filtering, and the precision of common view
time comparison is evaluated by calculating the RMS (Root Mean Square) of the filter
residual. The results show that the noise of the common view time comparison calcu-
lated by the pseudorange of BeiDou-3 B1C&B2a combination is relatively small, and
the RMS of the filter residual is about 46%, 52%, and 37% higher than that of BeiDou-2
B11&B2I, B11&B3I, and BeiDou-3 B11&B3I combinations, respectively, which is equiv-
alent to GPS P1&P2 combination, and close to Galileo E1&E5a combination. The
short-term stability (< 1 d) of BeiDou-3 B1C&B2a comparison link is better than that
of BeiDou-2 B11&B2I, B11&B3I, and BeiDou-3 B11& B3I, and is equivalent to the sta-
bility of GPS P1&P2 and Galileo E1&E5a. The medium and long-term stability (> 1
d) of six common view time comparison links tends to be consistent.

Key words BeiDou-3, common view (CV), dual-frequency combination, RMS (Root
Mean Square), stability
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