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iConstellation Watch: China’s Incubating Answer to Starlink by
| Blaine Curcio
http://satellitemarkets.com/constellation-watch—china—-
iincubating—answer-starlink

iChina's Space Industry in the time of COVID-19 by Blaine
iCurcio, 5 June 2020, Satellite Executive Briefing by Satellite
il\/larket & Research, Vol.13 No.5 June 2020
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GNSS RF simulator for MEO, HEO and LEO
based satellite navigation systems.

ip-Solution Dr. /7> - RFITZAF—(EER8)

puts code and carrier raw data, which can be pro-
cessed with RTKLib for high accuracy positioning.
In case of LEO simulation, the multiple antenna

output may be essential for a system designer.

The specificity of LEO movement makes it essen-
tial to provide real-time corrections for a rover. In
@ such simulation one RF output is used for a rover,
; ' whereas others may be used for reference station

| receivers.

To facilitate emerging new R&D
projects, we have adapted our multi-
frequency GNSS RF simulator to
simulate LEO based satellite navi-
gation systems. ]

Our multi-frequency GNSS RF ! For such a simulation our CRPA simulator, the
simulator called the Replicator was : Ninja, is used for complete LEO based GNSS simu-
originated in 2008 in our Chofu la- 'lation. Our CRPA GNSS RF Ninja simulator has
boratory (FH7A#FZCAT) when we have designed GPSE multiple RF outputs to simulate signal reception
simulator with scintillation models for JAXA. The|for a number of receivers, which can be useful also
project is described in our textbook (Petrovski, Tsu- i for anti-spoofing receiver R&D . It allows a user to
jii, “Digital Satellite Navigation and Geophysics”) | simulate and validate a complete LEO-based
published by Cambridge University Press. i GNSS prototype.

Since that time the Replicator had been further: j
developed to support almost all GNSS signals, suchi ‘Ninja’ GNSS CRPA RF simulator for LEO
as GPS L1C/A, L2C, L5, QZSS, GLONASS G1, G2,: ‘
G3, BeiDou B1, B2, Galileo E1, E5A, E5B, NaVICE
L5 and S. Until recently it supported medium, geo-:
stationary Earth and highly elliptical orbitsi
(MEO, GEO and HEO). |

We have extended the simulation to (low Earthi
orbit) LEO based GNSS transmitters to support ai
simulation of LEO based satellite navigation sys-!
tems. The simulated signal dynamics of our simu-i More information are in www.ip-solutions.jp.
lator had been already verified for LEO satellites.! Various components of this system may made be
Our simulator had been previously used in the.avallable on demand (mail to info@ip-solutions.jp)
ESA project to simulate a spaceborne GPS receiver. ' for a demonstration in our office at Ariake .

The scientists use our simulator under the ESAIIP Ya—3i3v AIHEE7)7r—33v A&+t
project to simulate GNSS signal on LEO with 450! HRETIEX A
km altitude for their custom space variant of uBlox |

receiver. (FE#HIZ DU TlLip-SolutiondR—LR—JETS HEVER I ZEBOZITR T E

BB &0\ http://www.ip-solutions.jp/) We reverse I)a—qoA—h—ELTORYEH
transmitter — receiver pair to simulate LEO based| #z:&%t37 GNSSYJa— 3 EDRR 22—
GNSS transmitters. xEA ELC(E=EB)

Our simulator also supports user-defined signals. T
This allows a user to specify custom signals with | 1. [EU&IZ
binary phase shift keying (BPSK) or Binary Offset| 20184118 1HICEXEHEV AT L
Carrier (BOC) modulation. Users can apply ready | [H#EUE | OH—EXABBENTH2EMN !
to use templates and modify orbit parameters to|##:@L 7=, 20194 IZ(FEMEE R ybT—2 L8 ;
simulate LEO satellites. RTK #—EX&LT NTT RaEddocomo ¥ g

The LEO GNSS simulation can enjoy the same|loT Z#HEE GNSS [ BEHRY —E X . ?
set of high accuracy models, which includes multi-| SoftBank ®Tichimill | A BT EAL. =535 B H ‘ : ]
path, atmospheric signal propagators, obstruction | {raky & 3EitnEtrot-, &522020411 BIzlE. t/q—
editor, etc. The models are adjusted for a difference | x — 4 % ) {7 % 2& 4 — £ X CLAS(Centimeter Level
between LEO and MEO orbital movement, differ-| Ayomentation Service) Gkt £ & 2 MR A 1 7TH= &t
ence in orbit altitude and in signal propagation | s+zxe 4L OMERELEATND,
models. , COESHEEDAREATOELDF T, A RHIT T

The simulated RF signals can be recorded for E T DS EE MR ESERCLYBENOTOBIET
post-processing in a software receiver by one of our 12t 4~ GNSSAEMEB LU 1 — 3 DRI RE DT

off-the-shelf RF recorders. The ‘signal‘s can be then B, AIETIE. —ADANSSYm— 3> OB B Stk 7=
processed by a MATLAB receiver (like one from SNTHEARS

Kai Borre book) or by our ARAMIS software receiv- _
er. A free academic version of the ARAMIS receiver 2. #HBUEDFMC-SBASS{E 4%
is bundled with our book. The ARAMIS also out-| 3t 1T ® SBAS @ #& #k # & L <, Dual-Frequency Multi
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