m iz & B 5§ A 45

doi:10. 3969/j. issn. 1003-3106. 2025. 11. 007

SR BB, sy, sketil. J6= R GRS W AU LR 55 PR RE R M AT [ 1] JEZRH TR ,2025,55( 1) ;2195-2205.
[ LYU Zhicheng, GAO Shasha, ZHANG Yue. Analysis of Impact of BDS Smooth Transition on Navigation Receiver Service Performance
[J]. Radio Engineering,2025,55(11) ;2195-2205. ]

b3 R TR i X S A AL AR 551 BE 2 0 43 A

SER &Yk B
(L. B A A¥ BFRF¥K, M8 K7 410073;
2. P EAR#KE 69016 H A, #1985 & A5 830102)

B ZE.J TESAARS (BeiDou Satellite Navigation System, BDS) B2 HLH 25 & 7 . S L $2H ( Positioning,, Navigation
and Timing, PNT) Fl4i SCGE {5 P RE , 7R T AP A3 2) 2 . RE =5 (BDS-2) KBRS 1 b3} =45 (BDS-3) 2Bk R 48
R I N 5 RO O A BEOHL IR 55 P RE 52 il B o X 15 e . 3@ 3 X b BDS-2 5 BDS-3 RGAE(R 5288 5 54l | 2L e
FURE AN IR S MR S5 7 1 125 5, W3R BDS “Fhauad v i AR RIUE X FIR S B Ml ss . B 4007 BDS VAR I % S i el
WRSGEE SRS PRSI TP AE MRS PR A g, FLE5 3R B, BDS-2 #2CHL ( PRNOL ~ 37) 76 P 4243 I #i 1], RDSS
oSG AR M 554 7T 1IR3 A s Bl BDS-2 102 W R EER A%, 45 (81 AT FH L ek 2 8 i 33 s/ 2] 18 8L, L BkIE P73 Il
TAEKH 11. 62 PJgi/b = 6. 31 i, S35 LK B K F ( Geometric Dilution Precision, GDOP ) {E Hi 2. 00 ¥4/ % 3. 15, IR 548 0]
JHEH 93% BAK 3 46. 46% , 7 {57 A5 13 IR 55 Y0 FR1 14 32 2 520 ; BDS-3 10 S it D RIS i | S BE AL T #6458 7~ 15 dB 199
FERIFHLRE S EETE o X AT LA [ 18 3 55 43 500 4 ok 555 i i I 5 v %) 17 %o 15 e, - SR B2 OPILZE BDS SR 5 1
(M BEASREE P 3R B AT SE RSy . S LR W] o A6 AL A R 3R 2%

KA AL TESMARS ; PR S ATHOL ; il 55 1 6

HRES %S . P228.4 MHERARE A FHRZ(ERRS)#RIRFE(OSID) ; &

X E4HS:1003-3106(2025) 11-2195-11

Analysis of Impact of BDS Smooth Transition on Navigation Receiver
Service Performance

LYU Zhicheng', GAO Shasha®, ZHANG Yue’
(1. College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China;
2. Unit 69016, PLA, Urumgi 830102, China)

Abstract: Beidou Satellite Navigation System (BDS) navigation receiver has the functions of Positioning, Navigation, and Timing
(PNT) and message communication, and has been widely used in various industries. Under the background of the smooth transition
from BDS-2 regional system to BDS-3 global system, its influence on the service performance of the navigation receiver and
countermeasures are studied. The differences between BDS-2 and BDS-3 in signal type, signal system, constellation scale and service
performance are compared, and the specific manifestations and state change trends of BDS smooth transition are expounded. The impact
of the smooth transition of BDS on the service performance of navigation receiver is analyzed emphatically, including navigation and
positioning, message communication and anti-suppression-jamming ability. The simulation results show that the RDSS message
communication service can still be used normally during the smooth transition period of BDS-2 receiver (PRNO1 ~37). With the
progressive retirement of BDS-2 satellite, the number of satellites available in space will gradually decrease from 33 to 18, the average
number of satellites visible worldwide will decrease from 11. 62 to 6. 31, the average Geometric Dilution Precision (GDOP) value will
increase from 2. 00 to 3. 15, and the continuous availability of services will decrease from 93% to 46. 46%, which will affect the

positioning accuracy and service range. When the power of BDS-3 satellite is enhanced, the navigation receiver can obtain 7~ 15 dB
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improvement in anti-suppression-jamming ability. According to the different application scenarios of the navigation receiver, the

corresponding countermeasures are given to weaken or eliminate the impact, so that the navigation receiver can continuously provide

reliable services for users during the smooth transition of the BDS. The research results can provide reference for the design,

development and application of BDS navigation receivers.
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Fig.1 Signal broadcast situation of BDS
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Tab.1 Signal characteristic parameters of BDS
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Tab.2 Working satellites of BDS in orbit

PRN SVN TREM PRN SVN TRAEM PRN SVN TR
01 GEO-8 BDS-2 19 MEO-1 BDS-3 35 MEO-16 BDS-3
02 GEO-6 BDS-2 20 MEO-2 BDS-3 36 MEO-17 BDS-3
03 GEO-7 BDS-2 21 MEO-3 BDS-3 37 MEO-18 BDS-3
04 GEO-4 BDS-2 22 MEO-4 BDS-3 38 IGSO-1 BDS-3
05 GEO-5 BDS-2 23 MEO-5 BDS-3 39 1GS0-2 BDS-3
06 1GSO-1 BDS-2 24 MEO-6 BDS-3 40 1GSO-3 BDS-3
07 1GSO-2 BDS-2 25 MEO-11 BDS-3 41 MEO-19 BDS-3
08 1GSO-3 BDS-2 26 MEO-12 BDS-3 42 MEO-20 BDS-3
09 1GSO-4 BDS-2 27 MEO-7 BDS-3 43 MEO-21 BDS-3
10 1GSO-5 BDS-2 28 MEO-8 BDS-3 44 MEO-22 BDS-3
11 MEO-3 BDS-2 29 MEO-9 BDS-3 45 MEO-23 BDS-3
12 MEO-4 BDS-2 30 MEO-10 BDS-3 46 MEO-24 BDS-3
13 1GSO-6 BDS-2 32 MEO-13 BDS-3 59 GEO-1 BDS-3
14 MEO-6 BDS-2 33 MEO-14 BDS-3 60 GEO-2 BDS-3
16 1GSO-7 BDS-2 34 MEO-15 BDS-3
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Tab.5 Typical application scenarios of

BeiDou navigation receiver
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Fig. 2 Global system service performance analysis of Senario 1
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Fig.3 Global system service performance analysis of Scenario 2
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Fig. 4 Global system service performance analysis of Scenario 3
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Fig.5 Global system service performance analysis of Scenario 4
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Fig. 6 Global system service performance analysis of Scenario 5
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Tab. 6 Statistical results of service performance of

BeiDou navigation receiver in global regions
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(b) F£ GDOP EH T

BDS % GEO+IGSO+MEO 1R 4 & JAE #4715
PR P ) R S b DX ) B R B B L A A B G e
o DX P 0 i 55 PERE, AU LS TR SN S
TR ML 2 = A LR & e 7 TR,
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Bobh Bk P Buh Rk PR TESWUE S, & H T T2 AL
0.73 13.36 5.31 2.10 19.29 6.82 33.58 £ RS 5 PR A [ R AR AR A5 A
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Tab.7 Statistical results of service performance of BeiDou navigation receiver at fixed points
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