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. BDCS STATUS

> BDCS Maintenance Strategy:

v

v

Daily network solutions with loose constraints are obtained by
estimating GNSS satellite orbital parameters and stations

coordinates and then align to [TRF.

Station coordinates will be updated when the difference

between the estimated value and current used value exceeds

the threshold (3cm).

BDCS accuracy is evaluated using [TRF and IGS products.
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. BDCS STATUS

Aggurauy Evaluatiun Coordinate Difference between BDCS and ITRF

5 RMS: dE= 0.53cm dN= 0.35cm dU=0.66cm
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[sigma  [FWN 1.44 1.44 0.06 0.06 0.06 0.02

The alignment accuracy of BDCS to ITRF is consistent with BDCS (2013V01)
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. BDGS STATUS

Coordinate Comparison

'BDCS-ITRF2020 = ) BDCS-ITRF2014 =
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BOCS aIiHnEd to ITRF2020 with accuracy better than lcm

2023/10/16 6



| BDCS STATLIS (o

Transtormation parameters between BDCS and [TRF

(BDCS align to ITRF2020)

0.87 -1.86 0.01

_ 147 144 144 0.06 0.06 0.06 0.02

Transtormation parameters between BDCS and [TRF

(BOCS align to [TRFZ014)

2.98 -2.68 4.90 -0.14 -0.41 0.07 0.102
3.59 3.53 3.72 0.25 0.25 0.27 0.080

BDCS aligned to ITRF2020 with accuracy better than lcm

A ———,———————
2023/10/16 7




. BDCS STATUS

Velocity Accuracy Evaluation

Velocity Field

velocity difference
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Velocity difference between BDCS and co-located CORS station is better than Imm/y.
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2. AGCURAGY ASSESSMENT

Helmert transformation parameters between Xy4.(BDCS) and Xg3(ITRF/1GS) - BDS satellite antenna offsets:
http://www.beidou.gov.cn/yw/gfgg/201912/t20191209 _

XbT'dC = T + (1 + D) * R % XSp3 19613html

W020200323534413069510.atx X

HA I N N W L T R T TR I N U R T I L ST R
R S S RSS |‘| E |‘| [I 1 1.4 G ANTEX VERSION / SYST
- - : 2 A PCV TYPE / REFANT
Dnt um qUEPE ( ) at t E mEBn art PH ”‘IS * 3 The satellite antenna phase center file contains the PCO COMMENT
4 referenced to the mass center of BDS satellite COMMENT
5 provided by the satellite manufacturers. COMMENT
. 6 END OF HEADER
> > 2 2 2 > 2 7 START OF ANTENNA
8 BEIDOU-26 co1 Ccoo3 2010-001A TYPE / SERIAL NO
RSS7 = T + T + T + R + R + R +AS 9 MANUF CAST @  17-JAN-10 METH / BY / # / DATE
x y z x y z 10 0.0 DAZI
1 2.0 9.0 1.0 ZEN1 / ZEN2 / DZEN
12 3 # OF FREQUENCIES
13 2010 117 0 0  0.0000000 VALID FROM
14 SINEX CODE
15 Co2 START OF FREQUENCY
16 608.20 -2.10  818.70 NORTH / EAST / UP
. . . . . . 17 NOAZI ~ .00 ©.00 0.0 0.0 ©0.00 0.00 0.00 ©0.00 0.00  0.00
SISRE(orb): Orbit errors in user line-of-sight direction . BND OF FREQUENCY
20 608.70 -3.60 1196.40 NORTH / EAST / UP
21 NOAZI 0.0 .00 ©0.00 ©0.00 ©0.00 ©0.00 ©0.00 0.00 0.00  0.00
2 Ce6 END OF FREQUENCY
23 co7 START OF FREQUENCY
SISREorb _ 2 R?. 2 A2 C2 2 606.40 -3.20  1073.90 NORTH / EAST / UP
rs = 4| Wr + Wy + 25 NOAZI  ©0.60 ©0.00 ©.00 0.00 ©.00 0.00 .00 0.0 .00  0.00
2% Co7 END OF FREQUENCY

27 END OF ANTENNA

Ref:

[1]. Malys S. Solomon R, Drotar J et al.(2021). Compatibility of terrestrial reference frames used in GNSS broadcast messages during an 8 week period of 2019. Adv Space Res B7:834-844.
[2]. lgor Gusev, CURRENT STATUS OF THE GLONASS TERRESTRIAL REFERENCE FRAME, ICG-16. 2022

- _______________________________________________________________________________________________& ______________________________
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http://www.beidou.gov.cn/yw/gfgg/201912/t20191209_19613.html%EF%BC%89%E3%80%82
http://www.beidou.gov.cn/yw/gfgg/201912/t20191209_19613.html%EF%BC%89%E3%80%82

/ /2. ACCURACY ASSESSMENT ®

Evaluate the accuracy of BDS-3 and GPS broadcast ephemeris terrestrial reference frame using 2023 DOY 190-260

(RSS;method)
BDS-3 RSS, mean= 2.1cm std=7.5cm GPS RSS, mean=4.0cm std= 7.7cm
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BOS TRF coincidence with ITRF is better than 10cm.
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2. AGCURAGY ASSESSMENT

Evaluate the accuracy of BDS-3 and GPS broadcast ephemeris terrestrial reference frame using 2023 DOY 190-260
(SISRE(orb) method)

‘0. » , GPS 31.8+2.7cm , _ _ -
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w Fig. 4. RMS signal-in-space range error of the four global navigation satellite
% systems (solid) in the September to November 2019 time period. Empty
7 framed bars and hatched bark show the contributions of orbit errors and clock
0 errors, respectively.
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2023 Ref:

Oliver Montenbruck, et. al, Comparing the ‘Big 4' - A User's View on GNSS Performance,
978-1-7281-0244-3/20, 2020

BOS-3 SISRE (orb) RMS is about dcm.
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3. ILRS TRACKING APPLIGATION

Re: Please provide additional information about the Beidou satellites to be added Py O 2 & sy
to the tracking support 2023-02-01 09:01:11

> Sep. 215t 2022, SLR MISSION SUPPORT 3KBIE B2 Carabajal, Claudia C. (GSFC-61A.0)[SCIENCE SYSTEMS AND APPLICATIONS INC] v
> EEAY) EEFE
REQUEST (MSRs) for all BDS-3 MEOs have
been submitted to ILRS Governing Board(GB) s o 6 £

Christian, please help us to check the status of receiving the cpf files. If ok, this afterncon we will upload them to EDC ftp by the
same way of the existed Beidou satellites.

> Sep. - Nov. 2022, Communicated with the o o

best regards

ILRS On the issue Of MEO Satellite infonnation. On 2/2/23, 8:40 PM, “YBIE" <hfzhang@shao. ac.cn <mailto:hfzhane@shac. ac. cnd> wrote:

Dear Claudia,
Now the cpf files of new Beidou satellites are uploaded to EDC ftp and The SLR stations can dowmload them. Would you please inform SLR

» Dec. 30t 2022, BDS-3 MEOs were added to Tk o o ek sten

best regards
zhang

Dear Claudia,

the satellite observation list.

bet: PSRBT

bgt: BfFA: “Christian Schwatke” {christian. schwatke@tun.de <mailto:christian. schwatke@tun. de>>

> Feb ISt 2023, BDS'3 Ol'blt pI’GdlCthn had been t: ﬁﬁ?lﬂ@ﬁ%k—giﬁ; b -.(i:agnzimailto:hf‘ @shao. ac. cn>>, “Carabajal, Claudia C. (GSFC-614.0) [SCIENCE SYSTEMS AND APPLICATIONS

INC]” <claudia. c. carabajal@nasa. gov <mailto:claudia.c.carabajal@asa. govd>
bet: IHiE:
d d l l &gt: FF0: Re: Please provide additional information about the Beidou satellites to be added to the tracking support
bat:
updated regularly. O
bet;
#gt: CPFs can be uploaded to the EDC in the same way as the other CPFs.

#gt; Thank you and best regards,
bat:

since Feb. 2023, the entire BDS-3 MEOs have been tracked by ILRS stations.

- ______________________________________________________________________________________________& ____________________________
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BDS-3 SLR tracking-2 B
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3. ILRS TRACKING APPLIGATION
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200+ SLR stations tracked BDS-3 MEOs, observations increased significantly.
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SLR tracking result
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Accuracy evaluation of the BDS-3 broadcast ephemeris using SLR data.
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Residuds [om]

Residuds [am)

3. ILRS TRACKING APPLIGATION

S use SLR data to evaluate MGEX precise orbit

BDS-3 C30

BD3-m10 {CODOMGXFIN)

-BeiDou-3 M10 {C208, SECM)

BRAERB888
beta [deg]
Resduds [am)

beta [deg)
Resduds [am)
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https://igs.org/mgex/analysis/#bd3-slr-residuals

BDS-3 C25

BD3-m11 {CODOMGXFIN)
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Improve BDS-3 satellites dynamic and measurement models.
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SUMMARY




SUMMARY ®

BDCY is aligned to [TRFZ2020. The accuracy is 0.97/-0.83/-1.76mm for transition, -0.00/0.02/0.00mas for rotation,

and [0.0Zppb for scale parameters, which indicate that BDCS is aligned and maintained precisely.

The accuracy of the BDCS was evaluated using a comparison method between broadcast ephemeris and precision
ephemeris, with RS, of approximately 7.acm and SISRE (orb) of approximately 8.0cm.

After the addition of Beidou-3 to the ILRS tracking, 20+ global stations tracked BDS-3 MEDs, which providing
important data sources for broadcasting ephemeris and precision ephemeris orbit accuracy verification, and
promating the scientific researches using BDY.

- ______________________________________________________________________________________________& ___________________________
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