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Abstract: With algorithm and methods provided, performance of BDS-3 services including PNT
(positioning, navigation and timing), SBAS (satellite-based augmentation system), PPP (precise point
positioning) , SMC (short message communication) and SAR (search and rescue) is evaluated using
different measurement data. Results show that signal in space (SIS) accuracy is 0.23 m(RMS), SIS
availability is 99.44% , SIS continuity is 99.99% , PDOP availability is 100% , positioning accuracy is 1.3 m
in horizontal and 2.09 m in vertical direction, positioning availability is 99.93% and timing accuracy is
14.7 ns(95%) for PNT service. For SBAS, positioning accuracy in horizontal direction is 1.03 m and in
vertical direction is 2.60 m (95%), APV-l availability is 100%. For PPP service, positioning accuracy is
0.17 m(95%) in horizontal direction and 0.22 m(95%) in vertical direction, the average convergence time is
9 min. For regional short message communication, the communication success rate is 99. 6%, the
communication capacity is 15.3 million times per hour(uplink) , 9.35 million times per hour(downlink) ; while
for global short message communication, communication success rate is 96.46 % , communication capacity
is 0.4 million times per hour (uplink), 0.21 million times per hour (downlink). For search and rescue service,
the receiving success rate is 98.3% (with sending power 37 dBm.
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Tab.2 Positioning accuracy of global tracking stations

m

B BI1I B3I B1C B2a

BB kY ®E KT EBH KT EBH OKTP EBH
1 BJF1 1.14 2.69 1.26 3.59 0.90 1.85 1.51 3.07
2 GUA1 0.85 1.87 0.98 2.46 0.78 1.38 1.34 1.85
3 KUN1 2.20 2.86 2.99 3.76 1.83 1.98 3.00 2.55
4 LHA1l 2.00 3.86 2.56 4.60 1.67 2.22 2.80 3.27
5 SHA1 1.22 2.83 1.49 3.87 1.17 2.07 1.81 3.38
6 WUH1 1.73 2.89 2.19 3.84 1.43 2.10 2.26 3.02
7 DWIN 0.89 4.15 1.09 5.92 0.80 2.26 1.03 3.71
8 PETH 1.49 4.43 1.85 6.28 1.09 1.42 1.68 1.97
9 CANB 0.97 3.11 1.32 4.66 1.20 2.13 1.74 2.73
10 BRCH 1.24 2.03 1.44 2.65 1.34 2.09 1.22 1.96
11 BYNS 1.04 4.25 1.27 6.15 1.48 2.88 1.45 2.53
12 CEGS 1.67 4.57 1.52 5.69 1.55 2.28 1.70 2.27
13 CLGY 1.28 1.60 1.75 2.19 1.16 2.34 1.40 2.65
14 CNYR 1.01 2.40 1.39 3.04 0.79 2.63 0.96 3.93
15 ICUK 1.18 2.14 1.32 2.92 1.31 2.04 1.24 1.90
16 KNDY 1.32 4.47 1.46 5.26 0.95 1.65 1.16 2.31
17 KRCH 2.80 4.14 3.40 5.71 2.88 2.41 3.91 3.67
18 RDJN 1.10 5.00 1.29 7.18 1.22 2.55 1.16 2.99
19 TAHT 2.10 4.35 3.17 6.29 1.74 2.55 2.71 2.33
20 ZHON 1.06 3.22 1.29 4.91 0.88 1.74 1.19 1.82

H{E 1.41 3.34 1.75 4.55 1.31 2.13 1.76 2.70
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Tab.3 Positioning availability of global tracking stations

(%)
5 i 44 B11 B3I B1C B2a

1 BJF1 99.56 99.56 100.00 100.00
2 GUA1 100.00 99.99 99.98 99.99
3 KUNI1 99.46 99.46 99.96 100.00
A LHAI 99.27 99.28 99.91 100.00
5 SHA1 99.54 99.54 99.99 100.00
6 WUHI1 99.51 99.51 99.99 99.99
7 DWIN 99.77 99.78 100.00 100.00
8 PETH 99.33 99.23 100.00 99.99
9 CANB 100.00 100.00 100.00 100.00
10 BRCH 99.99 99.98 99.99 99.99
11 BYNS 99.86 99.95 99.42 99.37
12 CEGS 99.55 99.56 99.60 99.60
13 CLGY 100.00 100.00 99.99 100.00
14 CNYR 100.00 100.00 99.98 100.00
15 ICUK 99.99 99.99 99.99 99.99
16 KNDY 99.14 99.16 100.00 100.00
17 KRCH 99.61 99.60 99.99 100.00
18 RDJN 100.00 99.98 100.00 100.00
19 TAHT 100.00 100.00 99.81 100.00
20 ZHON 100.00 100.00 100.00 100.00
LRI 99.73 99.73 99.93 99.95
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Tab.4 Positioning accuracy (95%) m
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widl APV-IW M APV-1#EZi IR R
At 100.00 100.00 0.00
K& 100.00 100.00 0.00
X 100.00 100.00 0.00
P 100.00 100.00 0.00
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PPP {5 & . 454 iGMAS E b3k =% BIC 5
B2a U £ 4 15 8 & iF 47 PPP i B, 45 R W
%6, TTLIFEH, L3 PPP & i ks B K % 3 1
D5 1 7€ 0.25 m AN, Y SLES R4 T 20 min,

2019 4£ 7 A 4 H BJF1 35db 3} &2 4 PPP &
AN A 25 B 18] )3 B A ] 10 B
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*x6 PPPEMAEITER
Tab.6 BDS PPP results

W 3k 2% R K /m WH/m WA/ min

BJF1 (LA 0.10 0.18 5
GUAL(E & ARFFu) 0.18 0.23 5
SHATC Lifgus) 0.20 0.24 5
KUN1 R B3 0.23 0.23 15
WUHI1 G 0.14 0.17 15
LHA1(hr g% 3) 0.19 0.24 7
¥iE 0.17 0.22 9

0 500

1000 1500
Iiock
10 BJF1 ¥4t 3} PPP {57 & i 22 )% 5]

Fig.10 Time series of BJF1 PPP error

2000 2500

34 XEERXEERS

2020 4F 5 H 11—13 H, A H & E FAL iy
S T SC 2 it FF R T X sl I S A AR D L 2
R 7,805 BRI T 99.6%

A 25 o I S SR R B R T AR
FATARRF 255 TR /h, TATAREIAFS3 T
W/h, FHARGMS 455 AT 1530 Tk /h, K

70 935 Fk/h,
®7 REBERTBEERIEMNRLER

Tab.7 Communication success rate testing result

s RocHEfE  HOR X K IR EL R/
N £l /Kb B WRKE O
R GEE
1 16 S2C 140 bi 996/1000 9.
RN T 6 S2C bit 96/ 99.6
2 (ﬁ%ﬁii@@) 4 S2C 400 bit  996/1000  99.6
; S fE . 1000
3 L 16 S2C e 998/1000  99.8
7 B S 8§ S2C 140 bit 20/20 100
8 i 4 S2C 400 1000/1000 100
9 20 % A 8§ S2C 840 1000/1000 100

35 2RERXBEERS

2020 4 5 H 11—13 H PR T 2 BR % R S
5P RE K, 38 5 B Dy 0y T, AT T 1440 K
e i A5 Wk, B2 B 1389, WL TN R
96.46 % ,

A 25 5 T 7R P FA AR 3C 200 bit 5
TEXRN AR TAERGHFTNRE, f 2 BT A
BT 2.86 T /h, FAT&EMF 8000 W /h, 4
MARGMSS 75N BT 40 Tk/h, F47 21 T3
X /h,

3.6 EREHERSE

e 6 [ P48 sk T AL 4 0 A I I 3 o L O e
T MEO-13/14 . MEO-21/22 MEO-23/24 36 i
TR A8 R A A W T R E 3 1 o,
fEbr L 8.

x8 EHBFTEEER
Tab.8 Core parameters of SAR

18 bR MEO-13 MEO-14 MEO-21 MEO-22 MEO-23 MEO-24
145 /dB 177.55 178.72 178.0 178.0 178.9 180.1
bt i 1138.160 0000 1138.1600000 1138.1600000 1138.1600000 1138.1600000 1 138.160 000 0
e HARAE/MHz 0862 0649 0444 0649 0602 00244
i e 1.07 X101 1.47X 1071 —1.67Xx10" 1 —1.92x10" 1 8.59 X 10712 —1.96 X101
R e /d 9.25X 101 8.36X 10715 5.45X 1071 5.11X 10715 4.88X 10715 4.66X 10715
G/T fH/(dB/K) —14.07 —14.24 —14.55 —14.65 —14.74 —13.77
Sk /dB 0.56 0.82 0.76 0.83 0.87 0.73
ALC f& 3% bR % 1EH IEH E# IEH IR IEH
1dB # %5 /kHz 94.8 93.4 95.3 96.5 100.2 89.1
# 3 dBHFPE/kHz 103.2 98 101.7 102.1 104.4 97.2
P& 10 dB 4 98 /kHz 109.4 106.8 117.3 109.1 109.4 109.4
DB/ dB 0.85 0.97 0.63 0.63 0.71 0.84
=B 58 J8 5k B /dBe 32.9 33.2 30.3 30.5 31.1 30.9
EIRP/dBW 16.7 17.9 17.0 17.4 19.0 18.3
E#Ej(%f/ﬁiijf$ 3.7 3.9 7.60 7.10 8.88 9.41
fEhnfE 5 b3 1EH I EH IEH IEH EH
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8 P EARME T A F K 56 [ I L L
b I (MEOLUT) 58 B, A ] 145 b B2 40 i 1
FOS AR E . AR I R Y 406.05 MHz [
i (% 5 68 1 o M w b SR REk fr ik B
1544.21 MHz, 5540 Hb 1fi 3 68 % B2 e b = 48 K%
FH R 4355 . MEO-13 TLE fy I 4h 5 L3 9,
%9 MEO-13 DEHMERENKER
Tab.9 SAR performance of MEO-13

P ARAF ARBUE LS K 5
Yy Sk SR V-2 B Gl TR I

e C/No/ (UTC) PRAM AR e KA

PR 3877 J T 3% WA e AR B P R TN S
W AFAE A 55 15 5 . S E 5 & 5 DR AR
L 5805 5 P RE & 3 5915 5 . S B0 i I it
SEOWE N, MR IGRATUERI} =5
MEO-13 T8 5 % 3 Hb 1 1) A 3L f5 5 82 0 H 6
PET 98 % CR T3 37 dBm)

4 HifE

AR T AL =5 RGE AL AR 2
FE I R B PR NE A XU R SO A | e Bk

1 B 3 1 25 S £
Wm0 oy ey ARSCE G RS ROR S5 RS T 6 KRG
37 98.3 51.46 20190802 16:35:00 6.3  39.0 P BE AR 7 32 A ST B8 X R F A PSR 55 /Y
32 75.7 38.10 2019-08-01 16:29:00 36.2 53.7 SRR AT T 3EAL , % BB AL - 2 55 R 4 M e
27 39.3  34.76  2019-08-01 17:57:00 53.5 53.5 O
22 39.3  34.67 2019-08-14 04:00:00 35.6  58.2 10 5 b 1 S B L LR 10,
Satellite ID:632 MEOLUT ID:3677
10 IEHRICE
Tab.10 Assessment results summary
i IR 55 2% 1 &b 44 B RRNESES FRPR TR
1 25 [ 45 5 O BE 54 25 0.23 m <0.6 m(RMS)
2 23 (8] 5 I B 28 R AR 22 0.000 35 m/s <0.006 m/s(RMS)
3 25 [R5 5 DU IE B A8 A R 1R 2 0.000 12 m/s? <00.002 m/s?* (RMS)
4 23 [\ {5 5 AT 4 99.44 % >98%
>99.5%/h(GEO.IGSO)
5 25 [l {55 gt 99.99% /h
S SRR Rfa 5 E&t W/ >99.8% /h(MEO)
6 PDOP #] fi 1 100 % =95%
N K 1.31m K10 m(95%)
7 e g
AR #2013 m <10 m(95%)
8 78 v AT 99.93% =95%
9 2 RS R 14.7 ns <20 ns(95%)
K 1.03 JKFE<<2.0 m(95%)
10 SR BE
RARE I H 2.60 T <3.0 m(95%)
11 AL TR af H 100.00 % >99%
12 S 100.00 % <1~8X1075/15s
13 S8 8P s 5 A %) 0.00% <2X1077/150 s
» B K 0.17 m JKF<<0.3 m(95%)
\ i 3
B35 20 U FEREAR I 0.22m 1 <0.6 m(95%)
15 I S ] 9 min <30 min
16 R IR 99.96 % =>95%
17 DX Sl 41 3 A Wi A it 1530 JT R /hC AT =1200 T/ hCEAT)
; B 935 Ji % /h(F47) =600 77 /h(F A7)
SRR IR 96.46 % =>95%
BRI IO fF o 40 JT IR /h(C EAD) =30 T /h(C AT
19 Mk 55 4% 1 - L Yo =
21 FIR/h(FIP =20 HR/hCFIP
20 [ il I A7 L % 98.3%

ST 1E] PR o 2 v 4 A S R o I 55 T IV L3 e L S8 A PTG 45 SR S R B L B B B IETE AR R

SRE K AL =5 RGUE AL UL
B R 5 BN A DX R S A | A Bk 4R
S AR e [ B 8 SRR 55 45 T 46 b 24 A2 L 3 R 42
55 PERE SR . B L1 O AE (00 KS 25 I8 A7 42 7 5
), 5 2 22 G0 5 T i O T R A 0 IR 5 PR E L NI
LA 9 L T2 S RO T 3 R b T R %t A

46 5 T T i — 2 B 7 5 0 i A 5 6 P e
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