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PPP-B2b SCHJ#5 25 ¢ =32 Bt g V(L
KEFHEMR

ek, BB, BER', AAT, #F Y, mEED?, FRDY?

(1. pERER BERCE, B 200030; 2. PEFERRS, bR 100049; 3. b EAEFATHL,
Jbxnt 100094)

THE: 5 7 PPP-B2b A5 % & 2 1 5 MR AE K IR PERE, iR BT8R 55 e 22 e A B0 K T B
FIa AT, 45 &M, BDS-3 DEEHMM GPS BLOCK IIF 2 # s B B IG5 1 E R
FEFE, HENZE 120 s THRRZETLE 1 em 240, THRIR 22 X0 R 55 50 50 e S50 P AN SIS R B L
TR, 1 GPS BLOCK IR T2 R e &2 #ash TEE R 2, 30 s TiRkizED
LikEN 4 ~ 6 cm, FFER AR FAE A R ORE A P TR, AR, KT
Bt E T A, TLAEAR I S BAREUR (R B LT (I 8] 2B A 4R R (S B
2N, &S E KA IER E R IE 1 min LA, WL FT%HE, UIEEFELZ R
Gt KAMIEZER, SRS MRS TT.

X B i L PESHALS: PERKEMZE; PPP-B2b RS

FESES: P228 XERFRIRAD: A

1 5 5

7E GNSS =k B e AL, #5255 28 4L (precise point positioning, PPP) i AR AJ LA
TEBH 5 (RO T N P SRR B AL BRI 32 L T U R R P %
Bl 22 8. PPP JT {8 A (1)K % S 18 A0 4 22 7= i @ B IGS & i b o e i, H GPS,
GLONASS, Galileo ML} — 5 ARG TR 2% —HHES %N 2 cm, 5 cm, 5 cm Al 10 cm”,
{H R AT ) — AR SR I ZEIR. B GNSS M H AW &, e 2k, HIAxXT
% P SE R T B AR, W PR . EANERENE" . GNSS K

% [/] %0
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JbF =5 R%; (BDS-3) $EHLMFE % B AUE MRS (PPP-B2b) AT DL AR [E K 12 X
WS KRG, BhA KL IR G52 PPP %™, & BDS-3 2 L i a k% 2 —.
PPP-B2b @it BDS-3 H11#) GEO LA [a] F F 2 it S i) BDS-3 il GPS LA R & P Al
s 25 b 2 0 R0 e 5 GEO P A B2b i IEHU™ & M xt B IGSO A1 MEO P A #E &
SRS, H P AT RIS RS LR T 0.3 ns () PPP-B2b A %5 8 227~ i

¥k PPP-B2b %I, HHTIEA 2 FHUKI KSR S Rk SEI ARG 2 72, 38 B SR AL
2 22 7 i B T TR A RORS A L3R @ BToR. N 1 GRAIE B 22 77 (VR B R s AU P (A
F R, B4 PPP-B2b 7EWN, & SERRE % Bh 2 7= S8 R TP G A0 1) 507 R0 4% R B
X HRZ, 546K 2 BUE W4 R AT LR % 7= i AR, PPP-B2b A% 8h 22 = i L2
ity FATESHATHE R, H T 3EEAR, 8 500 bit- s—1 (A QZSS-CLAS 1) 25%). H i,
PPP-B2b XA /S 4k & BDS-3 fl GPS XUARLHIKE %= 5, 78 LR, HUlisEs. 4
22 RO ORI ) i 22 DY K SO EAS B, s (0 Bh 22 OO L T 50% e 43 1) R AT BEUES
TE LR AR B 22 250 I 20080 L AN AT SR AR 15T, PPP-B2b L2 R B K Galileo
8. GLONASS Z %4 22 b4, I SEIY RSB sm iR 5. IR, 5 7R BUA JEal B3
XPIE IR RS S H AR, AR ORSE I R A IS ) (TTDR).  fi P4 5 G0k 5 F
RABOEAS B & T LA 208k P WSSt (], S B P e ks . DRI, G o] A e s A3
TR N FAT IR G, et — D3 PPP-B2b RSP g 75 AR YL (%) 5 22 1] .

x 1 EOIINE BRI R

AR R TTA %% %%t HUEEH AN /s BhEEHEM/s
1GS01 DX 2% GPS 5 5
1GS02 S GPS 60 10
CNS91 ) % GPS/GLO/GAL/BD2 5 5
PPP-B2b A GPS/BD3 48 6
QZSS-CLAS A GPS/GLO/GAL 30

WiF GPS BURALRERRMIHERE, DAL BDS-3 5% LR FH ARG E B ATER, TEIK
THEHERE R BINOCEE™ . BR ERE TR R ST I R Y PPP-B2b R BB 2
BESTUR A S 1 AT RE. AR S E A VPG U A A ] DCSsoUL g X 5545 2 (1) PPP-B2b ARG #
B2 (AR AR R g FE AN TR A B, BT I 18 R B IR SR 1R 5 23k & PPP-B2b A% b 22
PR RTAT R, IR IR B R A B K SRR T PPP-B2b 55 PERERI T REME.

AICE S X PPP-B2b M8 B0 27 i ) A TR OUREAT 1 RIEL A0l e e L I g
BEAT TR VRN, I Bk A 2 1 LR REREAT b, S5 DA BN ERE PR PPP-B2b
R 222 7 i A SE T B Al 55K L
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2 PPP-B2b JR45HE %72 St & 5 4% K 1

il PPP-B2b $fZ i IEH0™ dh R QA m PR, € PUBEHOR 45 2 1 R RS HE
TENPPZEAGTIHESE, B A TR e R 3 PUB AT SRS 3 P 2 e B S, b B 5
P JUAERE 5 7= it BB AT A BRI S BRRIME 1E 1 R 2 B H0™ i

gt | B fir i I
TSR o-ciz gl b ]
. SHO-Cit 5 G | R
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SR INECUETTN | s )
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pledlea

et 5 B B

TS

E 1 PPP-B2b $PERERE

BT 2 W0 2 B, T O 2 R B S P o 555 4 X S0P R0, TS b A A
NI B FT DU T AR S, PPP-B2b H A SR /N 38 A 15 S S 8 A R 45 2 fr Bk
HEAT S B 22 AR /I SRR A /I B R G275 30 PR AR P R 97 2455 R N ) S e i
WA TR R, RAEAE TR R NSRS IR, S IR A LR AT AR S, RS R
A SRS ORI R 5 H T

_ > b it ] FATH R
S0 _AMEEEA PPPBI B TN PPP-B2b BAEFP 500 bit 1 T 4738215

IR 6] /s RN FUER R VO R R B OE RO e HP, Typel

1 hy RMPRAE T RS DREBFIZR, FH I 48 s;
2~ 4 B ZEUESL Type2 F1 Type3 KA [m] H 7 & & I 53 N il
57 DCB 2 % DRIPIEKIERAZFT DCB 2%, &
s ﬁigﬁ BN A8 s, T Typed 285000 o i = F 446

3 LB Sk DOB 2% AR P ETA PR 2 OEs, AN TR
16 BT ¥ TR BRAE —26 iz, EHEW6s. PPP-
17 ~ 19 0,38 Y IE % B2b ] TTDR %14 24 s, B MG 75 2
20 ~ 22 o 2 G IE R 24 s FFATRGE T PEKUEREE, —M24s K
23 ~ 24 PHSES HAL AR B R

(1) fER—A 6 s FAWIN, BhESUERR
S 3 AT (3 5) BATAER, S ARVE THMER SR (e, R, AR
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REMIABEA BB T, S4arm T B R 2 25 LR M 2 BUEEHE K.

(2) HAWEIRIIIAE—A 48 s BUFT M, A7 12 7Fmil (5RNE R TERESX)
SERER B, KATEIA 6 s B, A EIUA L ERInx i 2 1R OE & S 500 3%
K, Kot TTDR BRI,

3 PPP-B2b L E%#hE5mEITERE 4T

ZEF| TR ZEIAERE S H e S E ¢, H e BPuE R Z M, K kn]
LK BDS-3 L2 GPS PEZ 7 NI, XFAFZEME TR ST 1. FRTE
HIHLIE 2 R R FRRAS ER B FTs.

% 3 BDS-3 1 GPS EX D ERE
R4 BERES/BEHER PRN
CAS, MEO, PHM €25, €30, C26, C34, C27, C35, €28, C43, €29, C44
CAST, MEO, PHM (45, C46

BDS-3

CAST, IGSO, PHM (38, C40, C39
CAST, MEO, RAFS (19, C32, C20, C33, C21, C36, C22, C37, C23, C41, C24, C42
Block ITF, Rb G01, G27, G03, G30, G06, G32, G09, G10, G25, G26
Block IIT, Rb G04, G14, G18

GPS  Block IIR, Rb G02, G20, G11, G21, G13, G22, G16, G23, G19, G28
Block ITR-M, Rb GO05, G17, G07, G29, G12, G31, G15
Block ITF, Cs GOS8, G24

3.1 PPP-B2b #ZE EEAMMEIREE S

XT RRENZE, SRFE A SRR ER ST, SR MR S,
etz Mgk 2E " 4 BIBUR T — UM RIS AR R e BT . BT A
SO A ARG e AT 0 AT, BIER IR (a2) PFSM AT DL S AN TR, DRSS FE BTG {2 R AT
W RPN ZEMAREE, NE SRR T 4t S ik .

Kl o 4 BDS-3 %25 LEH PPP-B2b & Z BTG 2. X T ARZEEM A,
HEWReEAFEREES. TRRCEE 1072 A4, BPREENE2 x 10718 ~
3x 10713 2], TR 1 x 1071 A, FfefkZzE iR h+#er —0.7 ~ —0.8 &
B EFEE] —0.5 ~ —0.6, B B ZE IR TS A3 AR MR S T TR AR S AR S
S R, TR T T o S P R AT 1 e A R R L R A
R P e 7 1 = SR ) I 224 5k 1 T T M N e 7 S 22 S A LR b 2 P R AR

K B 4 GPS AFFH T EH PPP-B2b BEMZ KIS MZE. W T AL DA,
HAGWIRa 2 29 B, Block IIF 1 Block IIT 4nfh T2 %0 152 58 1 B B0 T Hodth 288
PR, TPRERAE3I X107 Ef, BMRERE3I X107 ~4x 10713 2|, THREN
1x 10712 ~ 2 x 10712, B&#MT BDS-3 BJE. Block IIF #ufh B AEfaEE Rz, HibfaE s
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ETx1072 AL, AR EEE1x10712 A4, TN 6 x 1072 ~ 9 x 10713, Block
IR 1 Block IIR-M T E+#FEE S IF ik, 783 x 10712 £, H2, HTH 23
BFPIXTE R, Bl g 22 B 2R AR R R 1k, BERPREE N1 x 10712 ~ 2 x 10712, TR
EFEN2x 10718 ~ 4 x 10718 28], %Z7F BLOCK IIF 1 BDS-3 T &.

EASVERMZ, Block IIR TEM Block IIR-M T 1R w22 7+ 31 7 K 8] 7776 B
SRR A L. Li 2 N R s, BFR T GPS PR EMNEIRAE R, HaE R
LRI R AR, (AR T B AR FATHE— M. B ATZI S0 7= A R R A
B, (ELRE AT DAL T 5 e 2 o I B R T4 M et = A S TR

gr b, R DRI, TR HRE S AR KT EAH BDS-3 i H
TR GPS A S4neh T2 (45 Block IIF & Block I1), BAH RIFHERRERE; H -
R TPENZE GPS IHAS TR Block ITF 46%h TR, P PEMENREEFEHEER,
FRTEPEBMTE K
3.2 PPP-B2b DE2#EMIRIERES T

PRMEREILE SR, v UM —RE IR, RS TR, KRR S5 i
BT IR T OO PR e 40T, AT R T B A — YK 2 T A AR e 2 ]
HAT R, AN 2 min, FHRETKA 0 ~ 2 min. 3@ I LG TR EP 2 5 Se bR 2
225, W Z I TR M e EA T T 40 T

Ela 1 7 BDS-3 ANAZEA PR B Z TRk R ZE (RMS). HEE, & T2 Tl
AR ZE A A B Ak, HLTHRORE B B () 32 gl A — 5 BRI 2SN, 1 min TR
BhZ K RMS ftF 6 mm (0.02 ns), 2 min FiHEh 21 RMS fEF 1 cm (0.033 ns)s

BB 4t 7 GPS AFERA TR ER TR 2. HEWA, AEZEAE GPS LA 2
NG A 1IF #nfp TR TIA TREMB Z TG EAGFENEZES, £ GPS LEH
fermr, HBERS R0k, 1 min THREFZR RMS N5 ~ 7 mm, 2 min THRENZRK RMS
T 11 mm, FEHITERKE RS % T BDS-3 L&, T Block IIR A1 IIR-M B 51 P2, B
PRNO5 P4, HAh TR 1 min BiREZR RMS N4 ~ 6 cm, 2 min TRARENZ ) RMS
6 ~9cm ZMH, SHAESH GPS TEM BDS-3 T EFIRAE 2 — N EE%. Block
IIF %650 TR RS S e 22, PRNO8 A1 PRN24 & 1 min FifR4eP % RMS 23518 6 cm Al
8 cm, 2 min WIRkEF2ZE RMS A% 8 cm F1 12 cm.

FAAHTHEASTRER30s, 60s f1120 s FidkiRZE. SMAKRE, HA5H GPS A
5 BDS-3 PRSI ZHRMEREFREA —F, 2 min KA RMS 2498 1 cmo  HI T —RZ T
AR TR, B FIXEE TR, RHRER RGP TR 2T TR —M 05
B, B 2 B R 2 D PT PLIE #) 120 s BA E. Block TIR A1 IIR-M LA & Block ITF 4%
PEWIRAEEZE, 30 s FHRIRZECLRIER 4 ~ 6 cm, 75 B 5 A SE0RT 58 397 4 2% 4 BE AR
UEF P RS B TR R, 20 T ARG 2 7= b I A
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CAST MEO S
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2
~
Hd
o
oX
o
= 47
——C45
9 C44 9 ——C46
S | | %
CAST IGSO “fh 10l CAST MEO #néh A
£
2
~
Hd
o
oX
&
];:a
22— ‘ ' ' 2l - - -
20 40 60 80 100 120 20 40 60 80 100 120
TR /s TR /s
B 4 PPP-B2b BDS-3 DEWHEMRIRE
®4 BSRAVDEWETIRIRE m
B 30 s Ttk iR %= 60 s Tk iRZE 120 s FilikiR 2
o] N
PRI mOKE PHE BRKE CPHE BRE
Block IIR 0.029 0.038 0.040 0.056 0.059 0.085
Block IIF Rb  0.004 0.005 0.006 0.007 0.010 0.011
Block IIR-M  0.035 0.044 0.051 0.064 0.079 0.098
Block ITF Cs  0.046 0.053 0.067 0.077 0.107 0.123
BDS-3 0.004 0.005 0.005 0.007 0.009 0.011
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E 5 PPP-B2b GPS DE{MEFIRIRE

4 PPP-B2b Fifksh 2 e g #r

16 PPP 1, B 221 722 0 BEAE A2 JRE A 2R 46 (R 3R (RS2 M) 1, 0] 8 Ao &5 SR 32 A [ 52 il
BRI, N T e Bl 22 TR R = A R RE IR, A BIEFH GFZ 72 & PPP-B2b 7= i fil
PPP-B2b 120 s FidR /™S4T 72K PPP X HGS2Ee. 7 BRARAN I8 b 22 (1) 4 1 10 22 ot
SENLIEE, PPP FRUARTRARERI 1 I, S5 TR 23 i, e HM &Sk s
Frme

AT R LSS 8] S LSS 95% 2 22 SRS J7 T X s PPP 1€ A4 i AT vhig. [H
i, BT BDS-3 frA PRV AEA RIFMFEIHTIREE ), KA RES, 7250% BDS-3 . 245
RO R G AT e kG, DA LLAEOUE BT LS PR AET BB SR FH A A RIS LR, %
ZEM 120 s TR ZE X 58 A7 P RE R 52
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RX ZHRE 40 %

K5 PPP ¥R
%H SE A SRS
PUMIEAET IGMAS H [ 35 A sl S 000 He
H i 2020 %8 H1 H&8 A7H
Y BDS-3, GPS
fai AR GPS:L1/L2 PC+LC; BDS-3:B1I/B3I PC+LC
HIbEEA 15°
SRAE RIS 60 s
TREIE 5> B B2b BUE” 5 A0 GFZ BUE M
WAL E PC:LC =1: 100
T vt GPT2.1W
ot R A Y SAAS
Eitery s il VMF1
RYi = 1 75 i 1
MBI B, SRR AN 1 em
il ik RIR 2R
TEATFE EEESYAEIES

4.1 BDS-3 BRGNS EMER

BDS-3 A LR EA RUF iR BTk eEe /7, v LMEH BDS-3 H. 2413045 8 A 4 Rk
SHEAEANAE AL S PR M T, BriS TR 2N TR R 26 E A, £ 6
25 HANE ) BDS-3 L 24304 PPP WSUGKE . BDS-3 PR 120 s B ZFifki% 2 )1
PSSP US S TE RS G R . 3R @ W25 T BDS-3 B R GANAS A ISR AT, U
SR AL SN IR S MRk R LR 5 min ACE T ERRZE N T 30 em, &
FEH7 M E AR ZE /T 60 cm, WA E ISR, HULT &N, Bl kiR 25 32 PPP iR
SAI AR M /N T 1 min, AWCSUS €@ AFEE LR m; X 55 3 &, BDS-3 DA%
2 min TR 5% 7 0] DL (R 4518 2 — BT,

* 6 BDS-3 BRGHAEMWEHE 95% RERKZIT m

il _ 7K _ _ [y _
T ™ i B2b 7= T ™ i B2b 7= i

STAO1 0.127 0.126 0.172 0.170
STA02 0.218 0.219 0.226 0.216
STA03 0.080 0.086 0.203 0.228
STA04 0.117 0.116 0.157 0.154
STAO05 0.116 0.113 0.185 0.177
STA06 0.158 0.158 0.228 0.233
STA07 0.106 0.106 0.231 0.228

¥IE 0.132 0.132 0.200 0.201
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% 7 BDS-3 BRGmEEMWSATEI ST min

D35 o= B2b 7=
STAO1 28.1 26.9
STA02 26.0 26.3
STA03 15.4 14.7
STA04 33.7 33.6
STA05 12.0 11.1
STA06 14.3 13.4
STAO07 36.6 36.4

BI1E 23.8 23.2

4.2 WNERGESEMER

LB G T AEF S E A IS T Sett, s RISk ) I 2% A% 82 5 min AK
FHARRZE/NT 20 ey BFE T AR Z /N T 40 em. HoHr, f#] GFZ 72881 B2b 7= 552
RS SOt (A e — 3, PSR A] A 12 mine 6 EG TR 5 A0 B2b 72 i (1 58 A e St )
SIS A 12 min ZEKZE 21 min.

% 8 BDS-3 #1 GPS MAL NS EMLEATEIZIT  min

Wk THAR = B2b 7= GFZ 7
STAO01 25.6 17.9 8.7
STA02 18.3 8.7 22.7
STA03 26.6 13.7 10.0
STA04 24.9 17.7 9.0
STA05 13.4 10.4 11.0
STA06 18.4 6.9 11.3
STAO7 22.7 6.9 13.0

YA 21.3 11.7 12.2

xOHHAF RN ARG S PPP WS K. GFZ 4R35 7= i e AR FE
&, AR KRR AR T ) 95% EALRZE 2w 2 KRG RN 5 em A 10 cm. {1
B2b i, EASIUS 95% AR ZEIKE IR 6 cm, AR TN 11 cm, 5 GFZ 77 anAH
e fERTRENZE, APFIEFEA 1A 95% RZEMN 9 cm A 15 cm, WSS HEE T .

BB 45H 17 STAO0L #:0HL 8 H 2 HWLINELHE 73 7l 120 s Fitdkeh 22 A1 B2b B2 (13X
RGNS EM AR XA e R R, 1 ESCHTE, BP2EM 120 s iRz 2 218 k)
BEMSCRE NS, EMFEE T, (HEASERSIA PPP K. 5 BDS-3 £ R2%413)
DAL BT R IE, AT, #iS TR 0 RS B TR B 2 R T 307 PPP A4
PR E %, GPS |[HAS AR Block ITF 48k TR 58 K TR R 2518 & 1 & A1 45 B I5REL
2 18 PO 28 498 0 G FEE A SR WS S5 T 38 o = 22 SR AL
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%= 9 BDS-3 #1 GPS MAGHEEMEE 95% REGIT m
- K ) R
) k=5 B2b %4 GFZ & | Bidk/™=&% B2b /%% GFZ /=
STAO1 0.083 0.063 0.066 0.173 0.114 0.106
STA02 0.085 0.059 0.055 0.145 0.108 0.099
STA03 0.088 0.082 0.042 0.179 0.171 0.143
STA04 0.096 0.071 0.046 0.128 0.082 0.076
STA05 0.080 0.055 0.046 0.126 0.106 0.120
STA06 0.101 0.073 0.067 0.161 0.130 0.118
STAO7 0.078 0.057 0.046 0.150 0.117 0.087
YA 0.087 0.066 0.052 0.152 0.118 0.107
0.5¢ | | - R
v K yu
. K - b
g
~
j% -
oK
E
1 |
_1 a 1 1 1 1
0 5 10 15 20

WS 8] /min

6 FRIGHESRS 120 s TR HE~ REMLERIIEL

5 PPEREREE

HISCE AN 7 PPP-B2b AT HLSCHIUIR,  FEREEE T X 3500 i . 1) PPP-B2b 5L £
ZFAPERE AT TR MRS R, AW N, BTHIEA S DEE Fetkee LB RE
#H, PPP-B2b fE 401 FATH A PR AE AT v] DA 4 50 0 R 7 i s # s .

B3 EUIAE 4 BEOA[RL R, NTHMESTPE, TPRIER P EAZE 2 min 1)
—RZ AR ZELE 1 em A7, Fk, 2 FE R BRE a0 1 al B SIERE S,
X e TR B 2H o IE B A R 1A /A F) 1 min P b, T DLK X e B S TR 1 5 5
HIHSE 2 1 min DA A KT 2407 TTDR M{EER K. FH, RIMEH P ES: 2 min %F
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WeEliZz BRI SOEE, A al BSIEEED %10 #H8%#8A T 24 s PPP-B2b B3

WA B TR 2 1 om A7 WO B 50 2572 B Tt TIRE
TR TR, bl 2% I KT 0 BT A 1 /s BRNE
6 s FERIRS, (UFR a0 1. HABi i, ! e
AT PLEQRIET 7 TTDR AZHIEOL T, #5245 K 56 ST R
PPP-B2b B ¥ % H s m . 7 DCB 2%
EFOFRBEAT, BATFW LS 12 B 8 b 24 T
TS PR 2EE 23 WIHA S PR, e 10 ~ 13 DCB 24
BT LAZEAS B KA 1 BT IX 4y, (EARIE TTDR 14 ATRE2eh2
IR AR R, 4 24 s ATLAEAN 3 % 4 AT 16 N 19 Zﬁgﬁi
B% AR, kel B DU T 50 S R S 20 3
SRR R SR A B e T 21 HUHHEHE R
TR o R R, T 4 R 2 A L R 29 ~ 24 B
KHAR 3
6 4

RIA PPP-B2b KB e 2277 5, XA IAMEREHEAT 1018, JRah & SR IR RE X a0
B2b HCHEET AR AT TR e R E R A T e D AT T BV AL, I
of THR B 22 1) 58 AL PERE HEAT 20 M, SR G E— 2D RIS 7RG 2 B 22 7 o () B 00 1) BRI 3% A
2 i

AR b 22 ) SR AR 8 MR AT TR BE 0 T BUK B0 PPP-B2b IRjRSS PR AP BH—KA
BDS-3 P2 GPS #5414t T2 (Block IIF 1 Block I11), H TP R4 2 e E e, W
WAERE AL, MR BT A A, 120 s FIRRZEAE 1 em A4, 58 KN
GPS [H#45 T (Block IIR Al IIR-M) A1 Block IIF #iph T2, %K TR 120 s FiikiRZE K
F 10 cm.

M, A 120 s Witk PPP-B2b K% 8 Z TR 2% 5 A58 58. X T BDS-3 R 4ish#E
SENL, BPETRRZE LT e S R T RGNS AL, TR % 2 iE RUsiUs
95% sEALRZESE R, (RIS S T g n. BRItE, WTRAACH, GPS IHAY S LR A Block IIF
i e T P TR A5 2 A2 3 PN R 0 5 VG P08 R RS S5 T 3 19 = 22 & [

FREIFIAAS TEE FevRe L EKRZEM, PPP-B2b 76 480 N7 A4 MR 11
BT 524 AT AR BB I ROE B SR k. 6T 28 LR (BDS-3, Block IIF A1 Block
1), HAFEERRE S P AR PR ZE a0 WU al TE S, SRALeh 2 otk 20 n] LLUA F
120 s PA b #RiZR TRM ZHRIERILE 24 s, AARUEFE TTDR e AR AR (11
MTF, H24s T8 3~ 4s MTFATHIE. B R BEMBIRAE I ZE, 30 s TRiRECLE
B4~ 6 cm, FL PP ZEAETA] TR 200 58 A8 BEG e — € s . (R, 75 B AR



626 x X ¥ it RE 40 %

SRV HIR AR A REORUEH] P AR I RE R, RS AERR ST I A WIAAE. BE%E GPS Mdb=H4E
W GNSS RGAWI T2, W] LATHUN A2 3 T B i R R e FEME R = 3 Bt — 2B 4Tt T
Wt e R RE ST 1 5 LR AORGB Ry, O A0 A AR AT DUAAREIL R R AL 35

S CHK:

[1] Kouba J, Héroux P. GPS Solutions, 2001, 5(2): 12
[2] Liu R, Guo B, Zhang A, et al. Ocean Engineering, 2020, 197: 6826
[3] Geng J, Bock Y, Melgar D, et al. Geochemistry, Geophysics, Geosystems, 2013, 14(7): 2124
[4] Steigenberger P, Montenbruck O. Engineering, 2020, 6(8): 898
[5] Bock H, Hugentobler U, Beutler G. First CHAMP Mission Results for Gravity, Magnetic and Atmospheric
Studies. Berlin: Springer, 2003: 65
[6] Grayson B, Penna N T, Mills J P, et al. The Photogrammetric Record, 2018, 33(164): 427
[7] Dousa J, Vaclavovic P. Advances in Space Research, 2014, 53(9): 1347
[8] China Satellite Navigation Office. BeiDou Navigation Satellite System Signal in Space Inter-
face Control Document, Precise Point Positioning Service Signal PPP-B2b (Version 3.0). 2021.
http://en.beidou.gov.cn/SYSTEMS/ICD/
[9] China Satellite Navigation Office. The Application Service Architecture of BeiDou Navigation Satellite
System. 2020. http://en.beidou.gov.cn/ SYSTEMS/ICD/
[10] Montenbruck O, Steigenberger P, Hauschild A. 2020 IEEE/ION Position, Location and Navigation Sym-
posium (PLANS), USA: IEEE, 2020: 407
[11] ZEME. WPIARESHES N E. Jbat: B HMt, 2010: 103
[12] Barnes J A, Allan D W. Proceedings of the IEEE, 1966, 54(2): 176
[13] Baugh R A. Frequency Modulation Analysis with the Hadamard Variance. 25th Annual Symposium on
Frequency Control. Atlantic City, NJ, USA: IEEE Xplore, 1971: 222
[14] {EMGEL. GNSSH[AFEMEREEART T, MLk, 2017, 46(4): 533
[15] Galleani L, Tavella P. Control Systems IEEE, 2010, 30(2): 44
[16] Li M, Zhang S, Hu Y, et al. Geomatics and Information Science of Wuhan University, 2018, 43(10): 1490
[17] Zheng Z Y, Chen Y Q, Lu X S. Acta Astronomica Sinica, 2008, 49(3): 306

Research on Short-term Performance and Update Frequency
of PPP-B2b Real-time Precise Clock Difference

LIU Jin-huo*?, TANG Cheng-pan', ZHOU Shan-shi'!, HU Xiao-gong?,
YANG Yu-fei®, YANG Jian-hua'?, LIU Yu-chen!?

(1. Shanghai Astronomical Observatory, Chinese Academy of Science, Shanghai 200030, China; 2.
University of Chinese Academy of Sciences, Beijing 100049, China; 3. Beijing Satellite Navigation
Center, Beijing 100094, China)

Abstract: With precise point position technology, a user can achieve precise coordinates
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without reference stations. The real-time precise orbit and clock offset products are the
premise and guarantee of the real-time PPP application. In order to meet the real-time
and precision requirements of users, the precise clock offset of PPP-B2b updates in seconds,
which is the same as others institutions. However, according to the statistics of PPP-
B2b messages, the high-frequency updating satellite clock offset occupies a large amount of
downlink resources of PPP-B2b, which delays the first positioning time of users and limits
the further performance improvement of PPP-B2b. This paper evaluates the short-term
variation characteristics and prediction error of PPP-B2b precision clock offset, and discusses
the possibility to reduce clock offset update frequency. Thanks for their new type of atomic
clock, the clock offset of BDS-3 satellites and GPS satellites with RAFS show high short-term
frequency stability, and the 120 s prediction error of which is only about 1 cm and has little
influence on the convergence speed and precision of PPP. However, the clock offset of the GPS
old type satellites and Block IIF satellites with Cs clock have low short-term performance, of
which the 30 s prediction error has reached 4 to 6 cm, which need high-frequency updating
to meet the users’ accuracy demand. Therefore, we suggest that the clock offset broadcast
strategy of high-performance satellites could be transformed into a more flexible style to save
downlink resource. On the premise that TTDR will not be extended, the updating period
can be prolonged within 1 minutes. The saved downlink resource of PPP-B2b can be used
to broadcast more augmentation information such as precise products of others system or

atmospheric correction so as to improve service performance further.

Key words: Beidou-3 Navigation Satellite System; precise clock offset; PPP-B2b service
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