A8 4 OB e R CfF &R a2 i) Vol.48 No.4
2023 4F 4 J Geomatics and Information Science of Wuhan University Apr. 2023

Sl s, Uil R E AR, 55 LSk B1C B2afii 5 Al BAS L A3 Bt S e i 29 s el 3L [T ] iU 24 i (5 B R4 i) , 2023, 48
(4):587-592.D01:10.13203/j.whugis20200568
Citation: GAO Yang, SHA Hai, CHU Henglin, et al. Non-ideality Characteristic Analysis and Receiver Design Constraints Rec~

ommendation for BDS B1C and B2a Signals[J]. Geomatics and Information Science of Wuhan University, 2023, 48(4): 587-592.
DOI:10.13203/j.whugis20200568

At=F B1C . B2afs S AEBR M 43 Br J
F2 2 A il

wow Y w EEM EFW'

1 b ARG, A, 100094

W OE.LESMAETHERARLSH AR ERMZ A EANERLE, A YL L FRARR S A 2 2
HE. B 44+ 24BIC.B2a# Az 5 e EZ BRI A AR BERERET AL =F EHT 2
A BIC B2at5 5 (£27THMEE) FH T RARABKFE ALEAMAETUEMREGR DL TRFERE , ARMS L
JER RGBS LA A AT BAME T AR S ERAF R A R A TR RAI, EEKAUF A ARG R
M ,B1C.B2a4s 52 M 5] N8 M $EAR £ 2 5 R A 0.68m.0.44 m; EMFEAR Z /DT 0.1mag iy £ F,BIC.B2a
BE TR REMAHEBRTRFRMAFELZ FOAELZR,

X8 . BIC1E 5 ;B2als 5 dF 2 A0 M BB AR 2 5 R ALIE 4 &

R E %S . P228; TNI6T.1 X HERFRIRED : A Y %5 B #3.2021-10-15
DOI:10.13203/j.whugis20200568 X EHS:1671-8860(2023)04-0587-06

Non-ideality Characteristic Analysis and Receiver Design Constraints
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GAO Yang' SHA Hai' CHU Henglin' WANG Mengli'
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Abstract: Objectives: Non—ideality of navigation satellite signals can cause ranging bias between different
receivers, which is an important factor that may degrade the accuracy and integrity performance of global
navigation satellite system. In civil aviation and other high integrity services, it is necessary to consider the
non—ideality characteristics of the signal and define the design constraints of the user receiver, so as to re-
duce the impact of non-ideality and ensure service safety. Methods: The B1C and B2a signals of BeiDou
satellite navigation system (BDS) are planned to join the international civil aviation standard, so it is neces-
sary to study their non-ideality characteristics and define the receiver design constraints. This paper ana-
lyzed the non-ideality characteristic of BDS B1C and BZ2a signals. In order to avoid the influence of noise
and multipath, a large aperture antenna was used to collected all the in—orbit satellite broadcasting B1C and
B2a signals (including 27 satellites) to obtain pure signal samples. Then, the software receiver was used to
process the signal samples under various receiving parameters to obtain the ranging biases under different re-
ceiver front-end bandwidth and code discriminator space, and the ranging bias range and variation with the
receiving parameters are evaluated. Furthermore, taking the application in dual frequency multi—constella-
tion satellite based augmentation service as an example, the receiver design constraints of the two signals
were analyzed. Results and Conclusions: The experimental results show that the range biases introduced
by the non—ideality of B1C and B2a signals are less than 0.68 m and 0.44 m, respectively, under the parameters

range commonly used by receivers. Under the requirement of range bias less than 0.1 m, the applicable pa-
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rameter range of receiver design constraints for B1C and B2a signals is better than the relevant require-

ments of the international civil aviation organization draft standard. There is sufficient margin to further con-

sider other constraints.

Key words: B1C signal; B2a signal; non-ideality; ranging bias; receiver design constraints
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