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- OOwWwume xapakKTepUCTUKN

 Pa3geneHune curHanosB - KogoBoe

» KonnyectBo HKA B rpynnupoBke — 30
(24MEO+3GEO+3IGSO)

* BbicoTa opbutbl — 21528(MEO) / 35786(GEO,IGSO) km
 HaknoHeHue opobutbl — 55° (MEO,IGSO)

* lLlkana BpemeHun — HenpepbiBHasa WN:TOW, HaunHaeTcs
00:00:00 01.01.2006, pacxoxaeHune He bornee 50 HC OT
UTC(NTSC) no moaynto 1 cekyHga

* Cuctema koopaunHat — CGCS2000 (koopanHupyeTcs C
IERS, 6nunska kK [13-90.11 n WGS-84)




_— Tunbl curHanos Beidou

* B1l - oTkpbITbIE cUrHanbl ¢ moaynsuven BPSK(2) B ananasoHe L1;
* B1Q - curHanbl caHkunoHupoBaHHoro goctyna BPSK(2) B gnanasoHe L1;

* B2l — oTkpbITble curHanel ¢ mogynaumen BPSK(2) B aguanasoHe L3 (Ha yactoTe
Galileo ESb) (yctapenu, Tonbko B BDS-2);

* B2Q - curHanbl caHKUMOHMpPOBaAHHOro goctyna ¢ moaynsaumen BPSK(10) B
avnanasoHe L3 (Ha yactote Galileo ESb) (ycTtapenu, Tonbko B BDS-2);

* B1C - otkpbITble curHanel BOC(1,1)/QMBOC(6,1,4/33) B ananasoHe GPS L1;
* B1A - curHanel BOC(14,2) caHkumoHnpoBaHHOro goctyna B gnana3oHe GPS L1;
* B2a - oTkpbIiTble curHansl ¢ moaynsumen QPSK(10) B ananasone GPS L5;

* PPP-B2b - oTkpbITble curHanel ¢ mogynsaumen QPSK(10) B ananasoHe L3 (Ha
yacTtoTe Galileo E5b) ansa BeicokoTouHoro mectoonpenenernus (PPP);

* B2b — oTkpbITble curHanbl QPSK(10) B ananasoHe L3 (Ha 4acTtoTe Galileo E5b);
* B3l — oTtkpbIThle curHansl BPSK(10) B gnanasoHe L2 (1268.52 MI'w);
* B3Q - curHanel caHkumoHmpoBaHHoro goctyna BPSK(10) B ananasoHe L2;

* B3A — curHanbl caHKUMOHUpPOBaAHHOro goctyna ¢ moaynsuven BOC(15,2.5) B
ananasoHe L2 (1268.52 MIu).
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o YacToTHbIN nnaH Beidou
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Galileo B compass

B1: 1561.098 MI'u B2: 1207.14 My
B3: 1268.52 MIu B2a: 1176.45 My
B1C: 1575.42 MI'u




_— CurHan B1C
NMoxoxue curHanbl: GPS L1C, Galileo E1-B/C

KoMmnoHeHTbI: Data (1/4) + Pilot (3/4)

YnnoTtHeHne KOMMOHEHT: CYMMa KOMIMNEeKCHbIX ornoarowmx

Moaynsauusa: B1C_data —- BOC(1,1); B1C_pilot - QMBOC(6,1,4/33)

: 1
SBlC,k( ) A- 5 GBlCdk( ) H

Ck Scl
+A'G31cpk Gow i ( ( — -sc6(1 +]‘/— -scl(t j(—pllot

SBlC,k( ) Re{ Ble( ) exp(] 275f310+(|)0

<« data

K — HOMep curHana; _ {4
B1Cd, B1Cp —ganbHomepHble koabl (10 mc); GXXX (t) - {—1}
HC — HaBuUraumMoHHoe coooOLLeHnE; _
. = foe =1575,42 MI'n

OK — oBepnenHbIn KoA;
sc1(t) — undpposaga noagHecyuwas ¢ yactotom 1x1.023 My, - BOC(1,1);
sc6(t) — umdpoBaga nogHecywada ¢ Yactoton 6x1.023 MI'y - BOC(6,1).
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XapaKkTepUCcTnKmn OMHapPHbIX
MOAYUPYIOLUX
nocnepnoBartenbHocTten B1C

I[locnenoBarenn-

HOCTb GBICd,k (t) GHC (t) GBICp,k (t) GOK,k (t) scl(t) sc6(t)

JIIATENbHOCTH

3JICMEHTAPHOTO 1/1023 mc 10 mc 1/1023 mc 10 mc 1/2046 mc | 1/12276 mc

CHUMBOJIA ’Ca

Hepuon T 10230 6ur ] 10230 6ur | 1800 6ur 103 me | 1/6138 mc
10 Mmc 10 Mmc 18 ¢

NanbHoMepHble Koabl B1Cd, B1Cp (B uHdbopMmauMoHHOM U B

NMUIOTHOM cUrHanax)

Tun: yceyeHHble koabl Benna (He kak B GPS L1C)
UacToTa BbIbopkn cumeornos: FT = 1,023 Mbut/c

OBepneuHbiM (secondary) kog (B nunoTHOM curHane B1Cp)

Twun: ycedeHHble kogbl Benna gnuHom L=1800 out
UacTtoTa Bbibopkn cnmBonoB: Fok = 100 out/c
[1na kaXxgoro curHana — CBOW YHUKanbHbIM OBEPrieUHbIN Ko4

6




CnekTp curHana B1C

Onpe.qenﬂeTc;l BUOOM MOoAYIIALUNN.
40/44 BOC(1,1) + 1/11 BOC(6,1)

| | | 1 | I | i | I |
! . el LU
-70 = : | e {1 |
I | |
: B 1C :
75 : : _
| 1
1 1
: |
= -80 - : m . B
- ,
£
Ih I
= -85 |— : -
/ (dB) |
1
-90 : 3
1
1 ] L
ol || - measured by the 40m| |
I "
* ' | diameter antenna
I .
ool | | m———— simulated 1
I | [ ane atemaemaa e 1--- | I | |
=20 -15 10 -5 0 5 10 15 20
U IMHZ( D C351575.42MHz)
Yactota (MI'y) oTHOCUTENbHO Hecywen 1575.42 MI'y
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PopmMmupoBaHue AaribHOMEPHbIX
KoaooB curHana B1C

YceueHHble koabl Benna (annHon 10230 6uT) dhopmupytotcs ns
nocnegosaTenbHocTK Jlexkanapa (L) anuHon 10243 duTta.
[MocnepoBaTtenbHOCTb Jlexkangpa L(k) anuHel N 3agaHa Kak:

L(k) = 1 npu k#0 n ecnun cywectyeT Takoe Lenoe m, 4to k = (m? mod N);
L(k) = 0 BO BCex ocTasibHbIX Clly4yasx.

W, (W) =L, ® L(k+w)mod(10243)’ k=0...10242

Gmc,k (W,p) - VV(k+p—1)mod(10243) (W)’ k=0...10229

[TapameTpbl w,p 3agaHsbl
B K[ Ha B1C
nHaoekc Benna HOMep rnepsoro burta ans kaxxooro HKA
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_— HaBuraumMoHHoe coobLueHue B
curHane B1C

UHdpopmaumoHHana ckopocTtb: 878/18 = 48.7(7) out/c

lNomexoycTonumBoe KogmpoBaHue U yctpaHeHMe MHBEPCHOro
npuema: LDPC + BCH + nepemexeHue

KogoBas ckopoctb: 100 6uT/c

CuMBOJIbHasA CUHXPOHU3ALMUA: HET

OnuHa kagpa (message): 18 ¢ < 878 none3Hbix 6uT (1800 KOAOBLIX)
Kon-Bo cTpok B kagpe (subframes): 3 (14, 600 u 264 6uT)

KoHTponb owmnbok: CRC24 (24 6uta B cTpokax 2 u 3)

CTpoKoBasa CMHXpPOHM3aLUA: obecrn. MOMexXoyCcT. KoanpoBaHUEM.

PopmaTt cTpoK 1 n 2 Bcerga oanHakoB. CTtpoka 3 umeet 4 Tnna
cdopmaTUpoBaHUA (KONMMYECTBO TUMOB MOXET ObITb YBEJSINYEHO A0
63-x).
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10

CtpykTtypa kagpa B B1C

After error correction encoding:

BCH(21,6)+ —> |«

BCH(51.8)

< 1800 symbols 18s >1
|
Subframe 1 Subframe 2
72 symbols 1200 symbols
Subframe 3

528 symbols

64-ary LDPC(200,100)

Before error correction encoding:

>«

64-ary LDPC(88,44) 4)*‘

| < 878 bits H
MSB LSB
Subframe 1 Subframe 2
14 bits 600 bits

Subframe 3
264 bits

Figure 6-1 B-CNAV1 frame structure




—
[MlepemexeHue OUT B 6510Ke AaHHbIX

n3 cTtpok 2 n 3 (1728 6umT)

««—— N columns ——p <« N columns —p
Al 1 1 1 1 .ceoece. Al | e,
—— 44 f
<« / / / ......
AT/ sss s > { { ......
M rows M rows J J
l  EENEN. ’ l | Y ..... - v
Writing process Reading process

M=36, N=48; MxN=1728
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_— CopepxaHue cTpok HC

< Direction of data flow MSB first «
. 14 bits > SOH = cyeTunk KagpoB OT Havana
e = TEeKYLLEero Yyaca CurHanbHOM LKansbl
o it 8 bits BpeMeH!

Figure 6-5 Bit allocation for B-CNAV1 Subframe 1

-« Direction of data flow MSB first <
- 600 bits >
MSB LSB
Clock
WN | HOW | 10DC | IODE |Ephemeris I EphemerisIl| correction | TGpgaap | ISCicd | TgpBicp| Rev CRC
13 bits | 8 bits | 10 bits | 8 bits 203 bits 222 bits parameters | ]2 bits 12 bits 12 hits | 7 bits 24 bits
69 bits

Figure 6-6 Bit allocation for B-CNAV1 Subframe 2

« Direction of data flow MSB first «
< 264 bits >
MSB LSB
. - . lonospheric delay —

PagelD| HS ‘D“: ,blf‘ A”j SISMAI | SISAl,e | SISAl,. | correction model | iR Rev CRC

 bits | 2 bits | B | B9 ] B1O - : : arameters | /e OffSet parametery g o | o it

0 bits | ibit | 1bit | 1bit | 4bits | Sbits | 22 bits £ 97 bits ‘ ‘

74 bits

Figure 6-8 Bit allocation for Page Type 1 of B-CNAV1 Subframe 3
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