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1  

ỉ ׅỪ ẫ Υṷ Ḩ ψᴶ ׅỪ Ᵽῦ Ỳ

⁮ⱨⱦ  ō ῷҚ ICDŎוϸ ¡ ᴨ¡ᵿвἀ ἹיṰ ő

Иκ ϖ ו  ₆ ¢ 

2 ᴌ  

ψᴶ ׅỪ ῷҚψᴶ ő BDS¢ψᴶ

ᶳ ψᴶ Ỳ¡ψᴶᵽỲἀψᴶ Ỳ Ṥ‌ ᵿ ⁶ᵍ¢ 

ϖ  ᴧ ψᴶ ׅỪ Ᵽῦ ἀ Ἴ ᵊ ῦṷ▲

Ḏ Ỳ B1C ו ầ ¢B1C Ỳ ψᴶ Ỳ ש ẻב

ōMEOŎ ἀ ש гẻבōIGSOŎ Лᵿő ṵṷ▲

Ḏ őש ⅝ ẻבōGEOŎ бЛᵿ B1C Ỳ¢ 

3  

3.1  

ψᴶ ỲᾘϖⱣῦ 3♄ GEO ¡3♄ IGSO ἀ 24

♄ MEO ҝőИ е ẻϐᶺ ¢GEO ẻבṍᵇ

35786 őᶳЈᴧᴄ ᴪⅎ 80ᵇ¡110.5ᵇἀ 140ᵇŠIGSO

ẻבṍᵇ 35786 őẻב ″ 55ᵇŠMEO ẻבṍᵇ 21528

őẻב ″ 55ᵇ¢ 
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3.2  

ψᴶ п ψᴶ Ђ ōBeiDou Coordinate SystemőῷҚ

BDCSŎ¢ψᴶ Ђ ᴧו ḋἂỉΈש Ḏ ōIERSŎẵ

ᶓő 2000 ỉ֞ש Ђ ōCGCS2000Ŏᴧ ō║

◦фו ф Ŏő║ ᴧ ş 

ō1Ŏ ᴄ¡ ᾭҳᵇᴧ  

ᴄ ש Š 

Z IERSᴧ ф◦ᾨōIRPŎᶚו Š 

X IERSᴧ ◦фו ōIRMŎ Ọ ᴄ Z

בҴו† †ו Š 

Y Z¡X ẅҝ ″ Ђ Š 

Ѹᵇ֮ ỉΈ֮ ōSIŎ ¢ 

ō2Ŏф◦ ᴧ  

BDCSф◦ ᾶἁו ש ἂőф◦ ו

Z ἂ¢BDCSф◦ ᴧ ᾘϖѷו  Ѕ 3-1¢ 

3-1 BDCS  

      ӎ 

1  ѸΤ  a=6378137.0 m 

ש  2 ѷ ōεộ֞ љŎ 
14ɛ=3.986004418 10³  m

3
/s

2
 

3  Ϻ  f=1/298.257222101 

ש  4 ″ ᵇ 
-5

e=7.2921150 10W ³  rad/s 
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3.3  

ψᴶ ו ῦᾘ ψᴶ ōBDTŎ¢BDTп ỉΈ֮ ōSIŎ

ᾘϖ֮ ῄőб ő 2006 1 1 ᴘ

ₑ ōUTCŎ00 00ᶳ 00 ¢BDT Ọ UTCōNTSCŎ ỉΈ

UTC‌ őBDT ỉΈ UTCו ѤκҪ 50 ō 1

Ŏ¢BDT UTC ῦו ׅỪᴈ Лο¢ 

4 Ḫ  

ϖ ו Ỳ ő ᵓ О 1575.42 MHz

ו 32.736 MHz֣ꜜ ו B1C Ỳ¢ 

4.1 Ḫ  

B1C Ỳו О ¡ᴘ ᶚ ᾭḋỲ  Ѕ 4-1¢ 

4-1 B1CḪ  

Ḫ  Ḫ ⅎ  ЃMHzЄ ┼  ЃspsЄ 

B1C 
┼ᶳ B1C_data 

1575.42 
BOCō1,1Ŏ 100 

ׅ ᶳ B1C_pilot QMBOC(6,1,4/33) 0 

4.2 Ḫ ┼ 

4.2.1 ᴘ ᶚ  

ϖ⁹п Ṳ Ẹ ὄוḢε וּ Ỳᴘ ᶚ ¢ 

Ὶ Ṥᴘ ỲוḢε Ѕ֚ ş 

 () () ()1 2jX X Xs t s t s t= +  (4-1)
 

őj ֮ Š ()1Xs t Ḣε ו еő֥Ѕ Ỳו ᶳ Š
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()2Xs t Ḣε ו еő֥ Ѕ Ỳו †ᶳ ¢ ()Xs t ᾘ֣ Ỳ ő

ᴘ Ỳ Оᴘ εộו Ỳ₅ẅ ¢ 

ḱᴘ Ỳ ♠ Ѕ ֣ Ỳ ş 

 () () ( ) () ( )1 22 cos 2́ sin 2́X X X X X XS t P s t f t s t f t= -è øê ú (4-2) 

ő Xf Ỳ О ő XP ỲṲ ¢ ()XS t Ѕ֚ש Ṥ

ⅎ Оᴘ Ἢ֣ו Ỳ¢ 

ӽőᾘ֣ Ỳ ()Xs t ἀ֣ Ỳ ()XS t Ṥ Ỳו Ѕ֚

ᶚ őᵽ ♠ Ἲ ὔ¢ 

4.2.2 B1C Ỳ 

B1C ỲוḢε ♠ Ѕ ş 

 () () ()B1C B1C_data B1C_pilotjs t s t s t= +  (4-3) 

ő ()B 1 C _ d a t as t ┼ᶳ ő ׅỪᴈ ┼ ()B1C_dataD t ἀј╒

()B1C_dataC t ⅎ О ()B1C_datasc t ᴘ Ѱ őп BOC(1,1)ᴘ ᶚ Š

()B1C_pilots t ׅ ᶳ ő ј╒ ()B1C_pilotC t ⅎ О ()B1C_pilotsc t ᴘ Ѱ

őп QMBOC(6,1,4/33)ᴘ ᶚ Š ┼ᶳ ׅ ᶳ Ṳו Ϡ

1:3¢ Ṥᶳ ו Ѕ֚ ş 

 () () ()B1C_data B1C_data B1C_data B1C_data

1
( )

2
s t D t C t sc t= Ö Ö  (4-4) 

 () ()B1C_pilot B1C_pilot B1C_pilot

3
( )

2
s t C t sc t= Ö  (4-5) 

┼ᶳ ()B1C_datas t ()B1C_dataD t ו Ѕ֚ ş 

 () [] ( )
B1C_dataB1C_data B1C_data B1C_dataT

k

D t d k p t kT
¤

=-¤

= -ä  (4-6) 
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ő
B1C_datad B1C ỲׅוỪᴈ ┼ ő

B1C_dataT ו ┼

ꜜᵇ¢ ()
1, 0

0,
T

t T
p t

¢ <ë
=ì
í Ὶ ő ꜜᵇ Tו┘ ҹỜ ¢ 

()B1C_dataC t ἀ ()B1C_pilotC t ј╒ ו Ѕ֚ ş 

 () [] ( )( )
B1C_data

c_B1C

1

B1C_data B1C_data B1C_data c_B1C

0

N

T

n k

C t c k p t N n k T

-¤

=-¤ =

= - +ä ä  (4-7) 

 () [] ( )( )
B1C_pilot

c_B1C

1

B1C_pilot B1C_pilot B1C_pilot c_B1C

0

N

T

n k

C t c k p t N n k T

-¤

=-¤ =

= - +ä ä  (4-8) 

ő B1C_datac ἀ B1C_pilotc ᶳЈ ┼ᶳ ἀׅ ᶳ ╒јו ō

±1Ŏő B1C_dataN ἀ B1C_pilotN ᵓ ᶳ ╒јו Ѹő ╫ 10230Š

c_B1C c_B1C=1/T R B1C Ỳוј╒ ꜜᵇő c_B1CR =1.023 Mbps B1C

Ỳוј╒ ¢ 

B1C ┼ᶳ ו О ()B1C_datasc t Ѕ֚ ş 

 () ( )( )B1C_data sc_B1C_asign sin 2sc t f t= p  (4-9) 

ő sc_B1C_af 1.023 MHz¢ 

B1C ׅ ᶳ ו О ()B1C_pilotsc t QMBOC(6,1,4/33)Ḣἂ

Оő Ἲ ו† BOC(1,1) Оἀ BOC(6,1) О ἂẅҝőᵽ

Ṳ Ϡ 29:4¢ ()B1C_pilotsc t Ѕ֚ ş 

 () ( )( ) ( )( )B1C_pilot sc_B1C_a sc_B1C_b

29 4
sign sin 2 j sign sin 2

33 33
sc t f t f t= p - p  (4-10) 

ő sc_B1C_bf 6.138 MHz¢ 

()B1C_pilotsc t ḢО ő Ṥ B1C Ỳ Έεộ Ṥ ᶳ ş 
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() () ( )( )
()

() ( )( )
()

() ( )( )
()

B1C_data

B1C_pilot_b

B1C_pilot_a

B1C B1C_data B1C_data sc_B1C_a

B1C_pilot sc_B1C_b

B1C_pilot sc_B1C_a

1
( ) sign sin 2

2

1
sign sin 2

11

29
sign sin 2

44

s t

s t

s t

s t D t C t f t

C t f t

j C t f t

= Ö Ö p

+ Ö p

+ Ö p

 (4-11) 

Ѕ 4-2 Ṧӊ B1C Ỳוᶳ ҝő ᾭṥᶳ ᴘו ᶚ ¡

ầ ἀṲ Ϡ¢ 

4-2 B1CḪ ┼  

ⅎ  ┼  ᵣῗ  ꜗ  

()B1C_datas t  BOC(1,1) 0 1/4 

()B1C_pilot_as t  

QMBOC(6,1,4/33) 

BOC(1,1) 90 29/44 

()B1C_pilot_bs t  BOC(6,1) 0 1/11 

4.3  

ᴘ Ỳו ᾪᴈ Ỳᴈ ῦוᵓ ầ  Ѕ 4-3¢ 

4-3 ғḪ Ӑ ῗ  

 Ḫ  

1 - 1.0 

0 +1.0 

4.4  

ᵿ Ỳ ᾨὄōRHCPŎ¢ 

4.5 ᵣ  

ᴘ Оו ᵇ ֮Ϸ ֣ꜜ 10Hzו

⁶ ὐו ОṨ ℮ᵇ֚׆ 0.1ἶᵇōRMSŎ¢ 
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4.6  

ᵿ ו ỲбҀỌ-50dBc¢ 

4.7 ῗ  

Ỷ ׅ ו ầ ựбҀỌ 0.3dB¢ 

4.8 / ҅  

Ṥ ┼ḋỲוϷ Ϸו ᵓ ő ╒јו װ Ṥ

ו ♦ ┼ḋỲ ♦ᵓ ¢ Ṥ Ϸו

Ϸו ᵓ ő װ ♦ ♦ᵓ ¢ 

4.9 Ḫ ҅  

Ỳᶳ ῦ ἺѤбҀỌ 10 ¢ 

4.10 ꜗ  

ֺ ″֞ 5ᵇő ש Ѕ ḫ₱ו⁮ ᾙ ᾨὄ

0dBi ōᾑ ᾨὄ 3 dBi Ŏ ő ᵿ Ừׅו

Ỳ֚׆⁮ ᾙ ӊᵊו Ṳ ᴈ  Ѕ 4-4¢ 

4-4 ꜗ  

Ḫ   ꜗ ЃdBWЄ*
 

B1C 

MEO  - 159 

IGSO  - 161 

*ᵓ εộ ┼ᶳ ἀׅ ᶳ ו Ỳő ⁮ Ṳ ┼ἀׅ ἂו Ṳ

ő ┼¡ׅ ῦוṲ ᶳ ᴘ ᶚ ᴧ őᶳ ῦו Ṳ Ϡ Ѥ

0.5dB¢ 

Лᵿו B1C Ỳ║ şО ᵓ ש Ϸ

ễ‚бҀỌ 2dB¢ 
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5  

5.1  

B1C Ỳј╒ п ᶳљ ₅ẅő ἀ ᾑẅҝ¢

ו ꜜᵇ ו ő ♦ װ Ṥ

ו ♦ ṟᵓ ő ầ 5-1 ¢ 

1 2 NS

Ӏ

1Ӏ

ЃNCү Є

2Ӏ

ЃNCү Є

NSӀ

ЃNCү Є

NC×NS

5-1 Ӏ ɻ ῗ  

B1C Ỳј╒ ф  Ѕ 5-1¢ 

5-1 B1CḪ  

Ḫ ⅎ  Ӏ  
Ӏ

 

Ӏ

ЃmsЄ 
 

 ЃmsЄ 

B1C ┼ᶳ  Weil ⁷ᵋ 10230 10 --
*
 --

* --
* 

B1Cׅ ᶳ  Weil ⁷ᵋ 10230 10 Weil ⁷ᵋ 1800 18000 

* B1C ┼ᶳ бộ ¢ 

ᵓ MEOἀ IGSO ő ♄ ᵓ ╒јו ϸỲōPRN

ỲŎő ♄ Лᵿו B1Cἀ B2a Ỳп ו PRNỲ¢ 

5.2 B1CḪ  

5.2.1 B1C Ỳ  

B1C Ỳ Weil Ọ⁷ᵎѰ ő ҝᶚ ş 

Ṥ Ѹ NוWeil ♠ᴧ  
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 ( ) ( ) (( ) mod N)W k w L k L k w= Ä +̕ , 0,1,2,...,N 1k= - (5-1) 

ő ( )L k Ѹ Nו legendre ŠwЅ Ṥ legendre

ῦו Ѥ¢ Ѹ Nו legendre ( )L k ♠ṧ┼ ᴧ Ѱ ş
 

 ()

0 0

1 m0

0

od N2

, k =

L k , k x k = x

,

 

ë
î
= ¸ì
î
í

Їҙ Їᶕ

Ὶ

 (5-2) 

őmodЅ ӑ ¢ 

Ọᵓ Ѹ NוWeil ₭ ὐ⁷ ő♠׆ה Ѹ

N0וј╒ őᾱ⁷ᵎ ş 

 ( ) ( )( ); ; = + 1 mod N;c n w p W n p w- , 00,1,2,...,N 1n= - (5-3) 

ő p ⁷ ᴄőЅ ԅ Weil װו p ▲ ⁷ ő ᶓ

1~N¢ 

B1C Ỳ ו 1.023Mcpső Ѹ 10230ő Ѹᵇ

Weilו10243 Ọ⁷ᵎѰ őw ᶓ 1~5121¢ 

B1C Ỳ Ṿ 126Ṥő ┼ ἀׅ ṥ 63Ṥő║ ф

 Ѕ 5-2¡Ѕ 5-3¢Ѕ ő 24Ṥ ἀ 24Ṥ ͼ₭ Ѕ

őṍ (MSB) ӝ¢ őPRNỲ ו1 B1C ┼ᶳ ו

24Ṥ 101011111111011001001110őװ Ṥᵽ₭ 1ᵓ ј╒

װו Ṥ ¢ 

5-2 B1C ⅎ Ӏ  

PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

1 2678 699 53773116 42711657 

2 4802 694 32235341 17306122 

3 958 7318 17633713 01145221 
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PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

4 859 2127 41551514 05307430 

5 3843 715 17205134 46341377 

6 2232 6682 04254545 60604443 

7 124 7850 70663435 50500234 

8 4352 5495 16701045 27476454 

9 1816 1162 32132263 70555612 

10 1126 7682 25432015 43004057 

11 1860 6792 31711760 07100551 

12 4800 9973 25604267 15703521 

13 2267 6596 65705054 12615632 

14 424 2092 24700370 14267226 

15 4192 19 72405456 25330122 

16 4333 10151 02621063 15741134 

17 2656 6297 00506754 62665617 

18 4148 5766 44317266 07251312 

19 243 2359 14463723 26526763 

20 1330 7136 70234110 33737311 

21 1593 1706 62002462 34564677 

22 1470 2128 52312612 30142557 

23 882 6827 34500023 52015335 

24 3202 693 77312776 56550366 

25 5095 9729 03712305 04531416 

26 2546 1620 02501573 00717773 

27 1733 6805 66632544 65070030 

28 4795 534 00447425 65742570 

29 4577 712 50643132 47674377 

30 1627 1929 75652754 45534064 

31 3638 5355 40610704 03636755 

32 2553 6139 60523643 52040645 

33 3646 6339 30522043 36645510 

34 1087 1470 06337743 54551553 

35 1843 6867 41375664 26065254 

36 216 7851 20200053 03373656 

37 2245 1162 22017103 15754234 

38 726 7659 67327102 36032344 

39 1966 1156 07154144 00456573 

40 670 2672 45367715 20772116 

41 4130 6043 46775773 04657766 

42 53 2862 37123271 11652043 

43 4830 180 34054132 63673657 
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PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

44 182 2663 36632600 06140620 

45 2181 6940 43776172 42103455 

46 2006 1645 13675272 71143561 

47 1080 1582 53755564 07122624 

48 2288 951 60621674 32065524 

49 2027 6878 22415634 47205733 

50 271 7701 37363473 71732000 

51 915 1823 77262176 11057010 

52 497 2391 57132462 60447016 

53 139 2606 13314107 77551540 

54 3693 822 54474504 54256322 

55 2054 6403 76023074 61777241 

56 4342 239 60652454 37175533 

57 3342 442 31371623 00254400 

58 2592 6769 52134040 51277171 

59 1007 2560 41013755 57767521 

60 310 2502 20323763 60063316 

61 4203 5072 52445270 12771226 

62 455 7268 50735662 51142373 

63 4318 341 27571255 47160627 

 

5-3 B1C ⅎ Ӏ  

PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

1 796 7575 71676756 13053205 

2 156 2369 60334021 46604773 

3 4198 5688 24562714 60007065 

4 3941 539 61011650 23616424 

5 1374 2270 67337730 66243127 

6 1338 7306 23762642 33630334 

7 1833 6457 25365366 43456307 

8 2521 6254 57226722 76521063 

9 3175 5644 72643175 52465264 

10 168 7119 00236125 76142064 

11 2715 1402 12071371 60232627 

12 4408 5557 61136116 05607727 

13 3160 5764 36261215 77737367 

14 2796 1073 13607013 16031533 

15 459 7001 31010541 55416670 

16 3594 5910 73163062 33076260 
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PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

17 4813 10060 30250537 73355574 

18 586 2710 56226421 42437243 

19 1428 1546 26205736 66470710 

20 2371 6887 02450570 54366756 

21 2285 1883 66511327 23666556 

22 3377 5613 06323465 74622250 

23 4965 5062 10633350 16402734 

24 3779 1038 10544206 54230354 

25 4547 10170 43714115 37167223 

26 1646 6484 55641056 56136734 

27 1430 1718 26572456 62211315 

28 607 2535 75123401 40615033 

29 2118 1158 70041254 63213062 

30 4709 526 53034467 03066540 

31 1149 7331 50733517 30062510 

32 3283 5844 73077145 34360276 

33 2473 6423 55454316 45431517 

34 1006 6968 37137206 47647044 

35 3670 1280 45724432 33773217 

36 1817 1838 55560467 77620561 

37 771 1989 13467065 17327352 

38 2173 6468 24245150 62223375 

39 740 2091 22265044 67665257 

40 1433 1581 10003471 27515010 

41 2458 1453 36537736 37705710 

42 3459 6252 57706617 76736116 

43 2155 7122 76411007 77202566 

44 1205 7711 61643153 25334277 

45 413 7216 50125760 70220333 

46 874 2113 66657234 22376763 

47 2463 1095 01350500 31043217 

48 1106 1628 43621551 20166102 

49 1590 1713 42435620 16423062 

50 3873 6102 74327566 31245527 

51 4026 6123 44553226 37160613 

52 4272 6070 52231514 03414402 

53 3556 1115 46576047 04003162 

54 128 8047 46312270 54703562 

55 1200 6795 04717127 25225202 

56 130 2575 50407031 31643432 

57 4494 53 10044104 27063234 



Ò2017Ҭ ⱲῈ  

13 

 
BDS-SIS-ICD-B1C-1.0 

2017-12 

PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү  

Ѓ῍ ┼Є 

58 1871 1729 36610123 40756155 

59 3073 6388 73470741 24774305 

60 4386 682 24072445 51507057 

61 4098 5565 07765425 12225744 

62 1923 7160 32242545 62104320 

63 1176 2277 03210227 56250500 

5.2.2 B1C Ỳ  

B1Cׅ ᶳ ו Ѹ 1800ő Ѹᵇ ו3607 Weil

Ọ⁷ᵎ׆הő ҝᶚ őw ᶓ ׆1 1803¢ 

B1Cׅ ᶳ ║ו ф  Ѕ 5-4¢Ѕ ő 24Ṥ ἀ

24Ṥ ͼ₭ Ѕ őṍ (MSB) ӝ¢ 

5-4 B1C ⅎ Ίᵩ  

PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү

Ѓ῍ ┼Є 

1 269 1889 27516364 67377026 

2 1448 1268 56523173 22276405 

3 1028 1593 13575116 64256064 

4 1324 1186 46450720 22541050 

5 822 1239 12131561 65326055 

6 5 1930 17464233 72132153 

7 155 176 65053061 04514276 

8 458 1696 71707375 63530655 

9 310 26 34213032 35460510 

10 959 1344 46160454 71144703 

11 1238 1271 42153002 45741561 

12 1180 1182 23004216 34642255 

13 1288 1381 75723150 24051066 

14 334 1604 31622150 02232734 

15 885 1333 77044051 16722614 

16 1362 1185 57236013 04521371 

17 181 31 63564466 62033045 

18 1648 704 70454263 21634063 

19 838 1190 14276724 64030307 

20 313 1646 34631517 36355573 

21 750 1385 66647441 22662277 

22 225 113 56655305 07135537 

23 1477 860 44120321 13737416 

24 309 1656 01401156 77676406 
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PRN  ᵣ (w) (p) 
24ү  

Ѓ῍ ┼Є 

24ү

Ѓ῍ ┼Є 

25 108 1921 71446113 33352240 

26 1457 1173 65511011 24006552 

27 149 1928 23206551 20557017 

28 322 57 77770161 14726030 

29 271 150 74540673 17203546 

30 576 1214 71611373 23731232 

31 1103 1148 37057206 37773355 

32 450 1458 23025164 41547173 

33 399 1519 41327640 70714166 

34 241 1635 61120023 46232706 

35 1045 1257 06234040 37305130 

36 164 1687 74425523 00744320 

37 513 1382 30506176 07273204 

38 687 1514 42154245 43674256 

39 422 1 11240471 71100451 

40 303 1583 32430440 02111760 

41 324 1806 45423343 17414124 

42 495 1664 04254573 55250612 

43 725 1338 00100444 43330066 

44 780 1111 10223615 50630424 

45 367 1706 47340430 06777411 

46 882 1543 65721741 51654600 

47 631 1813 56006024 65061571 

48 37 228 42262216 27652771 

49 647 2871 02226642 74310663 

50 1043 2884 30472126 75564321 

51 24 1823 44032145 72312644 

52 120 75 54551571 06432203 

53 134 11 40710042 74277066 

54 136 63 01560736 51754340 

55 158 1937 11725354 54647123 

56 214 22 47676432 11456125 

57 335 1768 25530310 66634346 

58 340 1526 34717545 61553336 

59 661 1402 51512234 40357216 

60 889 1445 01645770 63375367 

61 929 1680 05363453 73263151 

62 1002 1290 76720135 37304627 

63 1149 1245 24724407 27051216 

5.3 ‼  

♠ Ọ ὔ ᶤЂ őɕ Ἴ⁮ ἀ ѷ Ỳ¢

Ἴб ᶤЂ ő бᵓ ₭ ║ ¢ 
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6  

6.1  

6.1.1 ׅỪᴈ  

B1C Ỳп B-CNAV1ᴈ ṟ ¢ 

6.1.2  

B-CNAV1ׅỪᴈ п ὐ ōCRCŎő║ ᶚ

CRC-24Qő ҝᵟ ş 

 ()
24

0

i

i

i

g x g x
=

=ä  (6-1) 

ő
1, 0,1,3,4,5,6,7,10,11,14,17,18,23,24

0,
i

i
g

=ë
=ì
í Ὶ ɺ ɺɺɺɺɺɺɺɺɺɺɺɺɺ

¢ 

()g x ♠Ѕ ş 

 ()( )()1g x x p x= +  (6-2) 

ő () 23 17 13 12 11 9 8 7 5 3 1p x x x x x x x x x x x= + + + + + + + + + +¢ 

Ѹᵇ kו im ō 1i = ~ kŎ♠ Ѕ ᵟ ş 

 () 2 1

1 2 1

k

k k km x m m x m x m x-- -= + + + +  (6-3) 

ᵟ ()24m x x ӑ ҝᵟ ()g x ő׆ה ş 

 () 2 23

24 23 22 1R x p p x p x p x= + + + + (6-4) 

ő 1p 2p éé 24p Ԁ ӊẅҝ CRC ¢ 

ỌҠ őῂ֑ Ӊ 0¢ 
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6.2 B-CNAV1  

6.2.1 ᾘϖ  

B-CNAV1ׅỪᴈ B1C Ỳ Лᵿőᴈ ┼ᴘ B1C

┼ᶳ ¢ ᴈ Ѹᵇ 1800ḋỲ őḋỲ 100 spsőЛᵿ

18 ¢ᾘϖו ₅ẅᴧ 6-1 ¢ 

1

14 bits

2

600 bits
3

264 bits

1

72 symbols

2

1200 symbols

BCH(21,6)+

BCH(51,8)
64 └LDPC(200,100) 64 └LDPC(88,44)

╠̔

̔

1800 symbols  18s

878 bits

MSB LSB

3

528 symbols

6-1 B-CNAV1  

ᴈ 3Ṥ ҝőṥ ş 

1 ∑֘ϸ Ѹᵇו 14Ϡ őε+ PRNỲἀ

ῄ ōSOHŎ¢п BCH(21,6)+BCH(51,8)ϸ ἪőѸᵇ 72ḋỲ ¢

║ ϸ ᶚ   6.2.2.1⁹¢ 

2 ∑֘ϸ Ѹᵇו 600Ϡ őε+ ῦф ¡ᴈ

┼ΞϖỲ¡ ф ¡ Ѥф ¡ ҭ ф י ¢п

64₭ LDPC(200,100)ϸ ἪőѸᵇ 1200ḋỲ ¢║ ϸ ᶚ

  6.2.2.2⁹¢ 



Ò2017Ҭ ⱲῈ  

17 

 
BDS-SIS-ICD-B1C-1.0 

2017-12 

3 ∑֘ϸ Ѹᵇו 264Ϡ őʂ ᵟṤ őε+ᴈ

љ ҭḲ ф ש¡ ᴧ ф ōEOPŎ¡BDT-UTC ῦ г

ф ¡BDT-GNSS ῦ гōBGTOŎф ¡ ᵇ℮י ¡ῷ

¡  ◓ ¡ Ự Ђ ¡Ᵽῦ Ỳ℮ᵇ ¡Ᵽῦ

Ỳῢј℮ᵇ י ¢п 64₭ LDPC(88,44)ϸ ἪőѸᵇ

528ḋỲ ¢║ ϸ ᶚ   6.2.2.3⁹¢ 

2 3ⅎ LDPCϸ Ἢő ₭ † ő† ᶚ   6.2.2.4

⁹¢ 

6.2.2 ϸ ᶚ͡ἀϸ ф  

6.2.2.1 BCH(21,6)ŐBCH(51,8) 

1 п BCH(21,6)+BCH(51,8)₭ ϸ ő ṍ 6 ₭

BCH(21,6)ϸ őמ 8 ₭ BCH(51,8)ϸ ¢ϸ Ἢő 1Ѹᵇ

72ḋỲ ¢BCHϸ ҝᵟ  Ѕ 6-1¢ 

6-1 BCH  

BCH  
 

g(x) 
n k t 

̂21,6̃  21 6 3 6 4 2 1x x x x+ + + + 

̂51,8̃  51 8 11 8 7 4 3 2 1x x x x x x+ + + + + + 

kᾳῂ֑ BCHϸ ᴈ 6-2 ¢ ő

1 kṤ ϭἂő Ἢᵎ▲Š 2 kṤ ᵎ▲ő

Ἢϭἂ¢ 
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 1 D D D D DD

 2

ῇ ₴

 () 6 4 2

21,6 1g x x x x x= + + + +

 1 D D D D DD ₴D D

 () 8 7 4 3 2

51,8 1g x x x x x x x= + + + + + +

ῇ

 2

 
6-2 BCH  

6.2.2.2 64₭ LDPC(200,100) 

2 п 64₭ LDPC(200,100)ϸ ő Ṥ ḋỲ 6

Ϡ ẅҝőᴧ ϖ ᵟ () 61p x = + x+ x ו GF(2
6
)¢δ ₭

ḋỲ ᵽ₭ Ϡ ו п Ѕ ᶅő ṍ ō őḋ

Ỳ̄ 0°ɔ ᵽ₭ [000000]őḋỲ̄ 1°ɔ ᵽ₭ [000001]Ŏ¢

Ѹᵇ k=100 ḋỲőᾱ 600Ϡ ¢ ┘ Ṥ 100×200

┘ H100,200őᴧ ϖ ᵟ () 61p x = + x+ x ו

GF(2
6
)ő 100×100еᶳᵓ ḋỲőἪ 100×100еᶳᵓ ḋ

Ỳő ᶤ ו ᴧ ş 

H100,200,index=[ 

11 62 102 150 9 60 100 148 0 51 142 197 22 80 116 154 

4 90 131 177 47 95 138 191 51 79 146 195 44 75 142 190 

13 57 135 198 24 65 120 173 6 88 129 179 7 89 130 176 

6 58 106 158 8 60 108 160 44 92 139 188 4 56 104 156 

10 61 101 149 39 87 123 168 15 67 105 167 50 78 145 194 

17 98 151 187 46 94 137 190 14 66 104 166 7 59 107 159 

21 83 119 153 31 87 114 167 2 49 140 199 12 64 106 164 

40 53 132 159 19 96 149 185 16 68 112 168 14 58 132 199 

34 69 125 162 23 75 119 175 42 96 144 192 8 63 103 151 

23 81 117 155 24 93 111 182 20 72 116 172 17 69 113 169 
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34 82 130 182 1 53 101 153 46 73 140 188 13 65 107 165 

2 54 102 154 18 70 114 170 26 67 122 175 29 77 125 177 

36 84 120 169 25 94 108 183 39 89 137 185 21 73 117 173 

28 76 124 176 36 90 138 186 33 68 124 161 12 56 134 197 

29 85 112 165 45 93 136 189 27 64 123 172 28 84 115 164 

25 66 121 174 37 85 121 170 3 50 141 196 48 76 147 192 

35 70 126 163 32 80 128 180 0 52 100 152 43 52 135 158 

35 83 131 183 10 62 110 162 19 71 115 171 15 59 133 196 

33 81 129 181 41 54 133 156 20 82 118 152 38 86 122 171 

30 78 126 178 9 61 109 161 26 95 109 180 45 72 143 191 

1 48 143 198 40 98 146 194 18 99 148 184 5 57 105 157 

41 99 147 195 31 79 127 179 3 55 103 155 22 74 118 174 

37 91 139 187 5 91 128 178 30 86 113 166 43 97 145 193 

16 97 150 186 11 63 111 163 32 71 127 160 42 55 134 157 

38 88 136 184 47 74 141 189 49 77 144 193 27 92 110 181 

]̆ 

ו Ṥ GF(2
6
₭ᵟו( ḋỲő ͝ Ѕ

ᶅЅ ő ş 

H100,200,element=[ 

35 13 51 60 1 44 53 24 1 45 15 6 45 15 6 1 

1 44 53 24 1 45 15 6 35 46 56 15 6 1 45 15 

15 6 1 45 44 53 24 1 24 1 44 30 1 45 15 6 

30 24 1 44 24 1 44 30 45 15 6 1 17 38 49 11 

24 1 44 30 24 1 44 53 24 1 44 53 30 24 1 44 

33 42 14 24 33 42 14 24 45 15 6 1 1 45 15 6 

30 24 1 44 24 1 44 53 1 44 30 24 57 25 9 41 

1 45 15 6 1 45 15 6 42 36 12 57 6 1 45 15 

24 1 44 53 24 1 44 30 1 45 15 6 1 45 15 6 

44 53 24 1 30 24 1 44 1 44 30 24 53 24 1 44 

1 44 53 24 27 28 30 31 53 24 1 44 24 1 44 30 

45 15 6 1 30 24 1 44 1 45 15 6 26 22 14 2 

35 13 18 60 45 15 6 1 30 1 44 7 6 1 45 15 

6 1 45 15 53 24 1 44 24 1 44 53 30 24 1 44 

1 44 30 24 44 53 24 1 53 24 1 44 44 30 24 1 

30 24 1 44 1 44 30 24 1 44 30 24 41 16 29 51 

1 44 30 24 38 23 22 7 44 53 24 1 1 45 15 6 

30 24 1 44 53 24 1 44 6 1 45 15 24 1 44 53 

35 46 56 15 5 33 42 14 54 7 38 23 1 45 15 6 

44 30 24 1 6 1 45 15 53 24 1 44 44 53 24 1 

1 44 53 24 1 44 30 24 44 30 24 1 1 44 53 24 

45 15 6 1 6 1 45 15 1 44 53 24 42 47 37 32 

51 60 35 13 29 28 30 31 6 1 45 15 24 1 44 53 
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44 53 24 1 44 30 24 1 38 49 11 17 44 30 24 1 

24 1 44 30 24 1 44 30 1 44 53 24 53 24 1 44 

]Ȃ 

┘ ᵷ ᵀךּ͝ ő ᵀךּ Ἢ ὔ Ήךּ

ᵀ ¢ ךּ ő ו 4Ṥ ᵓ ┘ 4Ṥᶤ ¢H100,200

ᵀו ẵ 6-3 ¢ 

√
i=0

ΐ 100 ,  j=0

i<100 

j<4

ᵣ ẅ
H100,200(i,H100,200,index(i,j))=H100,200,element(i,j)

j=j+1

Ґ҅
i = i+1

 
6-3 H100,200  

ϸ ᶚᶅᾭ  ḫ ¢ 

6.2.2.3 64₭ LDPC(88,44) 

3п 64₭ LDPC(88,44)ϸ ő Ṥ ḋỲ 6

Ϡ ẅҝőᴧ ϖ ᵟ () 61p x = + x+ x ו GF(2
6
)¢δ ₭

ḋỲ ᵽ₭ Ϡ ו п Ѕ ᶅő ṍ ¢ Ѹᵇ

k=44 ḋỲőᾱ264Ϡ ¢ ┘ Ṥ44×88 ┘ H44,88ő
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ᴧ ϖ ᵟ () 61p x = + x+ x ו GF(2
6
)ő 44×44еᶳᵓ

ḋỲőἪ 44×44еᶳᵓ ḋỲő ᶤ ו ᴧ

ş 

H44,88,index=[ 

14 35 56 70 11 29 55 73 13 39 53 69 15 34 57 71 

1 27 45 54 23 41 63 87 2 20 46 68 6 24 50 61 

2 26 61 79 9 33 59 77 4 30 48 74 22 42 59 76 

12 38 52 68 23 43 58 77 19 21 63 64 11 25 65 82 

17 39 44 75 9 35 49 72 19 29 66 84 13 36 56 82 

17 43 67 81 22 40 62 86 3 21 47 69 10 24 64 83 

0 37 70 86 5 31 49 75 4 40 53 84 5 41 52 85 

18 28 67 85 0 26 44 55 10 28 54 72 7 30 50 81 

1 36 71 87 16 38 45 74 8 34 48 73 8 32 58 76 

12 37 57 83 6 31 51 80 15 33 47 79 16 42 66 80 

7 25 51 60 3 27 60 78 14 32 46 78 18 20 62 65 

]̆ 

ו Ṥ GF(2
6
₭ᵟו( ḋỲő ͝ Ѕ

ᶅЅ ő ş 

H44,88,element=[ 

30 24 1 44 24 1 44 30 40 32 61 18 53 24 1 44 

51 60 35 13 18 15 32 61 15 6 1 45 30 24 1 44 

6 1 45 15 45 15 6 1 1 45 15 6 1 44 53 24 

24 1 44 53 44 30 24 1 34 33 45 36 55 9 34 3 

1 44 53 24 61 47 20 8 53 24 1 44 15 6 1 45 

13 18 60 35 45 15 6 1 24 1 44 53 37 32 52 47 

44 53 24 1 39 36 34 33 44 35 31 50 12 25 36 14 

15 35 46 56 53 24 1 44 1 44 53 24 24 1 44 30 

44 30 24 1 15 6 1 45 30 24 1 44 2 50 22 14 

33 42 14 5 34 3 55 9 44 35 61 50 15 6 1 45 

45 15 6 1 1 44 30 24 6 1 45 15 1 44 53 24 

]Ȃ 

H44,88וᵀ ẵ H100,200¢ϸ ᶚᶅᾭ  ḫ ¢ 

6.2.2.4 †  

2ἀ 3ṥ ⅎỌ LDPCϸ ἪőᶳЈεộ 1200ḋỲ

ἀ 528ḋỲ ő п ꜘ† ᶚ ₭ † ¢║ †ꜘו ᶚ ♠
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Ọ Ṥ M=36 ἀ N=48 ᵽו וּ ¢ꜘ† ỌҠ 6-4

¢ 

ϸ Ἢו 2ἀ 3п †֘ᶚ ͝ Ԁ ᵽ

őṍ ¢ 2 ┼Ἢő 3 ┼ő

ḢḱỌҠő װ׆ 33 3 ┼ō 3 ┼ ϧŎő

Ἢ ו 2 ┼ō 2 ┼ ϧŎ¢ 

е 1728ḋỲ ō 2ἀ 3Ŏϓ ᵽ Ἢő ͝

Ԁᵀӊ¢ԅװ ▲ őԅ ᵀӊő ᵀӊװᵽ ┼ő

ḢḱỌҠő ׆ Ἢ ┼ϓᵀӊ¢ ӽő† ỌҠ ҝ¢ 

N↓

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

ŀŀ

N↓

M M

Ώ῀ ₮  

6-4 ֢  

6.2.3 ϸ ṟ  

6.2.3.1 1 

1εộ 6Ϡ ╒јו ϸỲōPRNŎἀ 8Ϡ ו ῄ

ōSOHŎőṾ 14Ϡ ¢ ϸו1 ṟ 6-5 ¢ 
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   ᵣ(MSB)ᾨ

14 bits

PRN

6 bits

SOH

8 bits

MSB LSB

 
6-5 B-CNAV1 1Ḫ  

PRNф ᴧ   7.1⁹őSOHф ᴧ   7.3⁹¢ 

6.2.3.2 2 

2εộ ῦф ¡ᴈ ┼ΞϖỲ¡ ф ¡ Ѥф

¡ ҭ ф י őṾ 600Ϡ ¢ ו2 ϸ ṟ

6-6 ¢ őñ Iò¡ñ IIò¡ñ Ѥф ò╫ ф ẅ

ҝו ┼ꜘőñ Iòñ IIòẅҝ ו ф ¢ṥ ┼

וꜘ ϸ ṟ   6.2.3.4⁹¢ 

ו2 576Ϡ ф ὐ ῄ ő Ἢ 24Ϡ

₅Ị¢ 

   ᵣ(MSB)ᾨ

600 bits

WN

13 bits

HOW

8 bits

IODC

10 bits

IODE

8 bits

I

203 bits

II

222 bits 69 bits

TGDB2ap

12 bits

ISCB1Cd

12 bits

Rev

7 bits

CRC

24 bits

MSB LSB

TGDB1Cp

12 bits

6-6 B-CNAV1 2Ḫ  

2 ṥф ♠ф Ѕ 6-2 Ђ ו ⁹¢ 

6-2 2  

  ӎ  

1  WN  7.3  

2  HOW 7.3  

3  IODE 7.4.1  

4  IODC 7.4.2  

5   7.5  
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6  TGDB2ap 7.6  

7  ISCB1Cd 7.6  

8  TGDB1Cp 7.6  

9  Ѓ Iɻ IIЄ 7.7  

10  CRC 6.1.2  

6.2.3.3 3 

ו3 ₅ẅ 6-7 ¢ 3 Ѹᵇ 264Ϡ ő

ṍ 6Ϡ ōPageIDŎő Ἢ 24Ϡ ὐ ő

234 Ϡ ᴈ ┼¢ ἀᴈ ┼ф ὐ ῄ

¢ 

PageID

6 bits

CRC

24 bits234 bits

   ᵣ(MSB)ᾨ

264  bits

MSB LSB

 
6-7 B-CNAV1 3  

3 ᵟ♠ᴧ 63 őֺ ᴧ 4Ṥ

őᶳЈ 1¡2¡3¡4ő ϸ ṟ 6-8~ 6-11 ¢

őñSISAIocò¡ñᴈ љ ҭḲ ф ò¡ñBDT-UTC ῦ г

ф ò¡ñῷ ò¡ñ ᵇ℮י ò¡ñEOPф ò¡ñBGTOф ò

╫ ф ẅҝו ┼ꜘ¢ṥ וꜘ┼ ϸ ṟ   6.2.3.4⁹¢ 

3 Лᵿו ♠ᴮ ᴘ ¢ Ἴ⁮ ᾙ Ԁ⁮ ׆

3 ő╫ Ј ōPageIDŎ¢ 
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PageID

6 bits

SISMAI

4 bits
SISAIoc

22 bits 74 bits

Rev

27 bits

CRC

24 bits

HS

2 bits

BDT-UTC

97 bits

DIF

(B1C)

1bit

SIF

(B1C)

1bit

AIF

(B1C)

1bit

SISAIoe

5 bits

   ᵣ(MSB)ᾨ

264  bits

MSB LSB

 

6-8 B-CNAV1 3 1Ḫ  

PageID

6 bits

SISMAI

4 bits
SISAIoc

22 bits

WNa

13 bits

ӫ
38 bits

Rev

30 bits

CRC

24 bits

toa

8 bits

ӫ
38 bits

ӫ
38 bits

ӫ
38 bits

HS

2 bits

DIF

(B1C)

1bit

SIF

(B1C)

1bit

AIF

(B1C)

1bit

   ᵣ(MSB)ᾨ

264  bits

MSB LSB

6-9 B-CNAV1 3 2Ḫ  

Ѓ Е ү 4 ӫЇWNa toaҿ ӫ Є 

PageID

6 bits

SISMAI

4 bits
SISAIoe

5 bits

Rev

14 bits

CRC

24 bits

EOP

138 bits

BGTO

68 bits

HS

2 bits

DIF

(B1C)

1bit

SIF

(B1C)

1bit

AIF

(B1C)

1bit

   ᵣ(MSB)ᾨ

264  bits

MSB LSB

 

6-10 B-CNAV1 3 3Ḫ  

PageID

6 bits

SISMAI

4 bits
SISAIoc

22 bits

Rev

47 bits

CRC

24 bits

HS

2 bits

Ҳ ӫ
156 bits

DIF

(B1C)

1bit

SIF

(B1C)

1bit

AIF

(B1C)

1bit

   ᵣ(MSB)ᾨ

264 bits

MSB LSB

6-11 B-CNAV1 3 4Ḫ  

3 ṥф ♠ф Ѕ 6-3 Ђ ו ⁹¢ 

6-3 3  

  ӎ  

1  PageID   7.2⁹ 

2  ᴈ љ ҭḲ ф  7.8⁹ 

ᵇ℮י  3  7.9⁹ 

4  WNa 7.10⁹ 

5  toa 7.10⁹ 

6  ῷ  7.10⁹ 
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7  EOPф  7.11⁹ 

8  BDT-UTC ῦ гф  7.12⁹ 

9  BGTOф  7.13⁹ 

10  HS 7.14⁹ 

11  DIF 7.15⁹ 

12  SIF 7.15⁹ 

13  AIF 7.15⁹ 

14  SISAIoe 7.16⁹ 

15  SISAIoc 7.16⁹ 

16  SISMAI 7.17⁹ 

17  CRC 6.1.2  

6.2.3.4 ┼ꜘ 

ñ Iò¡ñ IIñ¡ñ Ѥф ò¡ñSISAIocò¡ñᴈ љ ҭḲ

ф ò¡ñBDT-UTC ῦ гф ò¡ñῷ ò¡ñEOPф ò¡

ñBGTOф ò¡ñ ᵇ℮י òי 10 וꜘ┼ ϸ ṟ

6-12~ 6-21 ¢ 

11 bits 2 bits 26 bits 25 bits 17 bits 23 bits 33 bits 33 bits 33 bits

AD A 0nD 0nD 0M e w

MSB LSB

oet SatType

 
6-12 IЃΐ 203 Є 

33 bits 33 bits 19 bits 15 bits 16 bits 16 bits 24 bits 24 bits 21 bits

MSB

0W 0i W 0i isC icC
rsC rcC

21 bits

LSB

usC ucC

 
6-13 IIЃΐ 222 Є 

11 bits 25 bits 22 bits 11 bits

MSB

0a
1a 2a

LSB

oct  

6-14 Ѓΐ 69 Є 
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11 bits 3 bits3 bits5 bits

opt
ocbSISAI oc1SISAI oc2SISAI

MSB LSB

 

6-15 SISAIocЃΐ 22 Є 

10 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits

MSB LSB

1a 2a 3a 4a 5a 6a 7a 8a 9a  

6-16 Ѓΐ 74 Є 

16 bits 13 bits 7 bits 8 bits 16 bits

MSB

13 bits 13 bits 3 bits 8 bits

LSB

0UTCA 1UTCA 2UTCA
LStD ott

otWN DN LSFtDLSFWN  

6-17 BDT-UTC Ѓΐ 97 Є 

6 bits 2 bits 8 bits 7 bits 7 bits

MSB

Ad 0W 0F

8 bits

LSB

HealthSatTypeaPRN  

6-18 ӫЃΐ 38 Є 

16 bits 21 bits 15 bits 21 bits 15 bits 31 bits 19 bits

MSB LSB

_PM X
¶

1UTD_PM Y
¶

_PM Y_PM XEOPt 1UT
¶

D

 

6-19 EOP Ѓΐ 138 Є 

3 bits 13 bits 16 bits 16 bits 13 bits

MSB

7 bits

LSB

GNSS ID
0BGTOWN 0BGTOt 0BGTOA

1BGTOA 2BGTOA

 

6-20 BGTO Ѓΐ 68 Є 

6 bits 2 bits 13 bits 8 bits 11 bits 11 bits 17 bits 16 bits 11 bits

MSB

16 bits 16 bits 11 bits 10 bits 8 bits

LSB

e
id A 0W W w

0M 0fa 1faaPRN SatType
aWN oat Health

6-21 Ҳ ӫЃΐ 156 Є 



Ò2017Ҭ ⱲῈ  

28 

 
BDS-SIS-ICD-B1C-1.0 

2017-12 

7  

7.1  

ׅỪᴈ Лᵿוј╒ PRNỲ 6Ϡ ő ḋỲ ő

ᶓ 1~63¢ 

7.2  

ōPageIDŎ Ђ B-CNAV1 ו3 őṾ 6Ϡ

ő ḋỲ ¢ ᴧ  Ѕ 7-1¢ 

7-1 ӎ 

PageIDЃԑ ┼Є  

000000  

000001 1 

000010 2 

000011 3 

000100 4 

  

7.3  

B-CNAV1 ׅỪᴈ Лᵿו ῦф ε+ ῄ

ōSOHŎ¡ ῄ ōHOWŎ¡ ῄ ōWNŎőṥф ᴧ ᾭ

 Ѕ 7-2¢ 

7-2 ӎ  

 ӎ  ᶡ   ᵣ 

SOH ῄ  8 18 0~3582 s 

HOW ῄ  8 1 0~167  

WN ῄ  13 1 0~8191  

ῄ ōSOHŎ B-CNAV1 1 Лᵿ¢SOHᵓ ו
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♦Ѕ ϖ 1 Әװ Ṥ ҹ ᵓ ו ♦¢SOH

ψᴶ Ṥ ᴄ ♦ԅ ▲ ῄ ő Ṥ ₅ ōᾱ

▲ Ŏ ♦ϓ ¢ 

ῄ ōHOWŎ B-CNAV1 2 Лᵿ¢HOWЅ

ֺ ו ῄ ő ψᴶ 00 00ᶳ 00 ԅ ▲

ῄ ő ₅ו ♦ϓ ¢ 

ῄ ōWNŎ ψᴶ ו ῄ ő B-CNAV1 2

ЛᵿőṾ 13Ϡ ¢WN ψᴶ ו ō2006 1 1 00

00ᶳ 00 UTCŎ ᴄőԅ ▲ ῄ ¢ 

7.4  

7.4.1 ф ΞϖỲōIODEŎ 

ф ΞϖỲōIODEŎṾ 8Ϡ ő ộ ε+ ᶚ ş 

ō1ŎIODE ф ΞϖЂו ¢ֺ ф Ṥ

ф Ṫ őIODE Ṫ‏ ¢ Ἴ♠ Ọ IODEוϼὄּו ᵎ

ф ḁᵿ ϼὄ¢ 

ō2ŎIODE ᶑ ϖ ┼ ᶓו ¢ ┼

ф ו ῦῦṢőᴧ ϖ ф ф◦ ♦(toe) ῄ

ф ј ו ἪẪј ♦ Ѥ¢IODE ┼

ᵓו ầ  Ѕ 7-3¢ 

 

 

 



Ò2017Ҭ ⱲῈ  

30 

 
BDS-SIS-ICD-B1C-1.0 

2017-12 

7-3 IODE ẅғ ῗ  

IODE ẅ * 

0~59 12  

60~119 12 ~24  

120~179 1 ~7  

180~239  

240~255 ҀỌ 7  

7.4.2 Ѥф ΞϖỲōIODCŎ 

Ѥф ΞϖỲōIODCŎṾ 10Ϡ ¢ ộ ε+ ᶚ ş 

ō1ŎIODC Ѥф ΞϖЂו ¢ֺ Ѥф

Ṥф Ṫ őIODC Ṫ‏ ¢ Ἴ♠ Ọ IODCוϼὄּו ᵎ

Ѥф ḁᵿ ϼὄ¢ 

ō2ŎIODC ᶑ ϖ Ѥ ┼ ᶓו ¢ Ѥ ┼

Ѥф ו ῦῦṢőᴧ ϖ Ѥф ф◦ ♦(toc) ῄ

Ѥф ј ו ἪẪј ♦ Ѥ¢ Ѥ ┼ ᶓו

IODCוṍ 2Ϡ ἀמ 8Ϡ Ṿ Ђ ¢ ᵓ ầ  Ѕ 7-4¢ 

7-4 IODC ẅғ ῗ  

IODC 2  IODCᵤ 8  * 

0 

0~59 12  

60~119 12 ~24  

120~179 1 ~7  

180~239  

240~255 ҀỌ 7  

1 

0~59 12  

60~119 12  

120~179 1  
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180~239  

240~255 бҀỌ 7  

2 

0~59 ҀỌ 12  

60~119 ҀỌ 24  

120~179 ҀỌ 7  

180~239  

240~255 ҀỌ 7  

3   

7.4.3 IODE IODC  

ᵓ ו ф ἀ Ѥф ᵷ őIODE IODCמ 8

Ϡ κҪ őᵽ Ṫו ‏ г₭ ¢ 

ֺ Ἴ⁮ ו׆ IODE IODCמ 8Ϡ őЅ ϖ ¡

Ѥф ő Ἴ♠ ѷ ḱ ¡ Ѥф őIODE♠

ḱ ¡ Ѥф ΞϖЂו ¢ 

¡ Ѥф Ṫ ỌҠ ő ᴈ Лᵿ ő Ἴ ו׆

IODE IODCמ 8Ϡ ♠ б ¢ӽ Ἴ ΞϖЂ

ו ¡ Ѥф ő ׆ IODE IODCמ 8Ϡ Ṫ Ἢő

ו ¡ Ѥф ¢IODE¡IODCו 1 б Ḣō ┼

֞ 7 ו Ꞌӑ Ŏ¢ 

7.5  

7.5.1 ф  

Ѥф ε+ oct ¡ 0a ¡ 1a ¡ 2a ő Ѥф ΞϖỲ IODC

Ђ ő Ѥф ᴧ ᾭ  Ѕ 7-5¢ 
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7-5 ӎ  

  ӎ  ᶡ  
**

 ᵣ 

1 oct  Ѥф ф◦ ♦ 11 300
 

0~604500 s 

2 0a  Ѥ  25
*
 2

-34
 -- s 

3 1a   22
*
 2

-50
 -- s/s 

4 2a   11
*
 2

-66
 -- s/s

2
 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

7.5.2 Ἴ ᶅ 

⁮ ᾙ Ἴ♠ Ọ ῄ ӊ Ỳᵿ ו♦ BDT ῦş 

 sv svt t t= -D (7-1) 

őt Ỳᵿ ו♦ BDT ῦő֮ Š svt Ỳᵿ ♦

ו ј╒ ῦő֮ Š svtD ј╒ ῦ ő

֮ ő Ṧӊş 

 ( ) ( )
2

sv 0 1 oc 2 oc rt a a t t a t t tD = + - + - +D (7-2) 

ő t♠ svt ֥ŠDrt ᵓ ő֮ ő ş 

 F sinD = Ö Ö Ör kt e A E  (7-3) 

őe ẻב ő ϖ ф  Š׆ה

A ẻבѸΤ ᶚő▲ו ϖ ф ῄ  Š׆ה

kE ẻב ₱ᴄ″ő ϖ ф ῄ  Š׆ה

1 2 2F= 2ɛ C- Š 

14 3 2ɛ=3.986004418 10 m s³ ש ѷ Š 

8C 2.99792458 10 m s= ³ ằ ¢ 
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7.6 ḷ  

7.6.1 ф  

ϐ ҭ Ỳԅ ׆ ᵿ

ӝו ¢ ϐ ҭᵓ ј ו ♠ Ọ Ѥ

ф 0a ἀ ҭ ф Ṿ Яѹ¢ׅỪᴈ Лᵿו 0a εộ B3I

Ỳו ϐ ҭ¢ 

ϐ ҭ TGDB1Cpἀ TGDB2ap B-CNAV1 ᴈ Лᵿő

B3I Ỳ ᾘ őᶳЈ Яѹ B1Cׅ ᶳ ¡B2aׅ ᶳ ו

Ѥ¢ӽ ő ISCB1Cd B-CNAV1ᴈ Лᵿő Я

ѹ B1C ┼ᶳ B1Cׅ ᶳ ῦו Ѥ¢ 

ф ᴧו ᾭ  Ѕ 7-6¢ 

7-6 ӎ  

  ӎ  ᶡ  
**

 ᵣ 

1  TGDB1Cp B1Cׅ ᶳ Ѥ 12
*
 2

-34
 -- s 

2  TGDB2ap B2aׅ ᶳ Ѥ 12
*
 2

-34
 -- s 

3  ISCB1Cd 

B1C ┼ᶳ ᵓ

B1Cׅ ᶳ ו

 

12
*
 2

-34
 -- s 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

7.6.2 Ἴ ᶅ 

ō1ŎB1Cׅ ᶳ ҭ  

ᵓ B1Cׅ ᶳ ₭ ј╒֮ו ⁮ ᾙ Ἴő

₭ г ş 
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 ( )SV SV GDB1CpB1Cp
 Tt tD =D -  (7-4) 

ō2ŎB1C ┼ᶳ ҭ  

ᵓ B1C ┼ᶳ ₭ ј╒֮ו ⁮ ᾙ Ἴő

₭ г ş 

 ( )SV SV GDB1Cp B1CdB1Cd
 T ISCt tD =D - -  (7-5) 

ő
SVtD Ọ Ѥф ῄ ו׆ה ј╒ ῦ ő║

ῄ ᶚᶅ  7.5⁹¢ 

7.7  

7.7.1 ф  

ו 18Ṥ ▲ ẻבф ἀ 1Ṥ ẻב ф

ẅҝő ф ΞϖỲ IODE₭ Ђ ¢ 

ф ᴧ  Ѕ 7-7¢ 

7-7 ӎ 

  ӎ 

1  oet  ф◦ ♦ 

2  SatType ẻב  

3  AD  ф◦ ♦ѸΤ ᵓ ф◦ ו Ѥ 

4  A  ѸΤ ϼὄ  

5  0nD  ф◦ ♦ ╫″ ᵇ ῄ Ѥ 

6  0Dn  ф◦ ♦ ╫″ ᵇ ῄ Ѥוϼὄ  

7  0M  ф◦ ו♦ ₱ᴄ″ 

8  e  

9  w ₱שᴄḉ″ 

10  0W  ♦ῄ ו †ᴄⅎᵇ 

11  0i  ф◦ בẻו♦ ″ 

12  W †ᴄҴⅎϼὄ  

13  0i  ẻב ″ϼὄ  

14  isC  ẻב ו″ ᴘἀḲ ו ḉ 
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15  icC  ẻב ו″ ᴘἀḲ ו ḉ 

16  rsC  ẻבΤ↑ו ᴘἀḲ ו ḉ 

17  rcC  ẻבΤ↑ו ᴘἀḲ ו ḉ 

18  usC  ᵇḉ″ו ᴘἀḲ ו ḉ 

19  ucC  ᵇḉ″ו ᴘἀḲ ו ḉ 

ф ו  Ѕ 7-8¢ 

7-8  

   ᶡ  
**

 ᵣ 

1  oet  11 300 0~604500 s 

2  SatType
****

 2 -- -- -- 

3  AD ***  26
*
 92-  -- m 

4  A  25
*
 212-  -- m/s 

5  0nD  17
*
 442-  -- ˊ/s 

6  0Dn  23
*
 572-  -- ˊ/s

2
 

7  0M  33
*
 322-  --  ́

8  e 33 342-  -- ṇ 

9  w 33
*
 322-  --  ́

10  0W  33
*
 322-  --  ́

11  0i  33
*
 322-  --  ́

12  W 19
*
 442-  -- ˊ/s 

13  0i  15
*
 442-  -- ˊ/s 

14  isC  16
*
 302-  -- rad 

15  icC  16
*
 302-  -- rad 

16  rsC  24
*
 82-  -- m 

17  rcC  24
*
 82-  -- m 

18  usC  21
*
 302-  -- rad 

19  ucC  21
*
 302-  -- rad 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו

Ϡ Ṿ ᴧו ֞ᶓ ¢ 

*** ѸΤ ф◦
ref 27906100m MEOA = ̂ ő̃

ref 42162200m IGSO/GEOA = ̂ ¢̃ 

****SatTypeộ ō2₭ Ŏş01֥ ЅGEO ő10֥ ЅIGSO ő11

֥ЅMEO ő00 ¢ 
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7.7.2 Ἴ ᶅ 

Ἴ⁮ ᾙṧ┼⁮ ו׆ ф ő♠ ῄ ō Έ

Ŏ ψᴶ Ђ ו Ђő ו ᶅ Ѕ 7-9¢ 

7-9  

῎      

14 3 2ɛ=3.986004418 10 m s³  BDCS Ђ שו ѷ  

5

e 7.2921150 10 rad s-W = ³  BDCS Ђ שו ″ ᵇ 

ˊ 3.1415926535898=   

oekt t t= - **  ῄ ф◦ ו♦ ῦѤ 

0 refA A A= +D* ῄ ф◦ ѸΤו♦  

()0k kA A A t= +  ῄ ѸΤ  

0 3

0

ɛ
n

A
=  ῄ ф◦ ו♦ ╫″ ᵇ 

0 01 2A kn n n tD =D + D ῄ ╫″ ᵇו Ѥ 

0A An n n= +D ῄ Ḳ Ἢו ╫″ ᵇ 

0k A kM M n t= +  ῄ ₱ᴄ″ 

sink k kM E e E= -  ᴝ֥ῄ ₱ᴄ″ 

21 sin
sin

1 cos

cos
cos

1 cos

k

k

k

k

k

k

e E

e E

E e

e E

n

n

ë -
=î
-î

ì
-î

=
î -í

 ῄ ₱ᴄ″ 

= +k kf n w ῄ ᵇḉ″ 

( ) ( )

( ) ( )

( ) ( )

us uc

rs rc

is ic

sin 2 cos 2

sin 2 cos 2

sin 2 cos 2

= +ë
î

= +ì
î
= +í

k k k

k k k

k k k

u C C

r C C

i C C

d f f

d f f

d f f

 

ῄ ᵇḉ″Ḳ  

ῄ ↑ ╒ Ḳ  

ῄ ẻב ″Ḳ  
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k k ku uf d= +  ῄ Ḳ Ἢו ᵇḉ″ 

( )1 cos d= - +k k k kr A e E r  ῄ Ḳ Ἢו↑ ╒  

0 0 d= + Ö +k k ki i i t i  ῄ Ḳ Ἢוẻב ″ 

cos

sin

k k k

k k k

x r u

y r u

=ë
ì
=í

 ῄ ẻב ו Ђ 

( )0 e e oek kt tW =W + W-W -W ῄ Ḳ Ἢו †ᴄⅎᵇ 

cos cos sin

sin cos cos

sin

k k k k k k

k k k k k k

k k k

X x y i

Y x y i

Z y i

= W - Wë
î
= W + Wì

î =í

 
ῄ MEO/IGSO BDCS Ђ

ו Ђ 

*Ѕ֚ őt Ỳᵿ ו♦ BDT ῦőᾱ ỲӝЛ Ἢו

ῦ¢ kt tἀ ф◦ ♦ oet ῦו ῦѤőИ◦ ⸗Ọ ▲

ᾑ₅ ו ῦőᾱş Ị 302400kt > ő≤ԅ kt Ὼ 604800Š Ị 302400kt <-

ő≤ᵓ kt ῒ 604800¢ 

**ѸΤ ф◦
ref 27906100m MEOA = ̂ ő̃

ref 42162200m IGSO/GEOA = ̂ ¢̃ 

7.8  

7.8.1 ф  

ψᴶ ᴈ љ ҭ ōBDGIMŎεộ 9 Ṥф ő

֮ Ἴ⁮ ᾙ ỲӝЛỌҠ ᴈו љ ҭ őṥф

 Ѕ 7-10¢ 

ᵓ B1Cἀ B2a Ỳו Ἴő♠п ᴈ љ

ἂ ╒ ᶅּו ᴈ љ ҭ ¢ 

7-10  

  ᶡ  
**

 ᵣ 

1a  
10 2

-3
 -- TECu 

2a  8
*
 2

-3
 -- TECu 
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3a  8 2
-3

 -- TECu 

4a  8 2
-3

 -- TECu 

5a  
8 - 2

-3
 -- TECu 

6a  
8

*
 2

-3
 -- TECu 

7a  8
*
 2

-3
 -- TECu 

8a  8
*
 2

-3
 -- TECu 

9a  
8

*
 2

-3
 -- TECu 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו

Ϡ Ṿ ᴧו ֞ᶓ ¢ 

7.8.2 ֮ Ἴ ᶅ 

ψᴶ ᴈ љ ҭ ōBDGIMŎ Ḳ₭ו Ờ

ᾘӓő Ἴ⁮ ᾙṧ┼ BDGIMῄ ᴈ љ ҭḲ ║ו ṷ

ş
 

 
16 9

F 02
1

40.28 10
ion i i

i

T M A A
f =

³ è ø
= Ö Ö +é ù

ê ú
äa  (7-6) 

ő ionT ⁮ ᾙ ᶚ ᴈו љ ҭḲ ő֮ Š

FM Ờ ő ӫ ἀ ᴈ љ ᴈ ộ ōTECŎ ῦו

ὔőῄ ṷ   (7-17)Šf ֺ Ỳᵓ ו О ő֮ Ἀ

Š ( )1~ 9i ia = ᴈ љ ҭḲ ф ō Ѕ 7-10Ŏő֮

TECuŠ ( )1~ 9iA i= ṧ┼ (7-11)ῄ ו׆ה Š 0A ṧ┼ (7-14)

ῄ ᴈו׆ה љ ҭ ο ő֮ TECu¢ 

Ἴ⁮ ᾙп BDGIMῄ ⁮ ᾙ ᶚ ᴈ љ ҭ
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║ו г ş 

ō1Ŏᴈ љӛӾᴄ ῄו  

yЅ Ἴἀᴈ љӛӾᴄ ῦשו ″ő֮ ἶᵇő

ῄ ṷ ş 

 

ion

ˊ Re
arcsin cos

2 Re H
E Ey

å õ
= - - Öæ ö

+ç ÷

 (7-7) 

őEЅ ṍᵇ″ő֮ ἶᵇŠ
ionH Ѕ ᴈ љθљṍᵇŠRe

Ѕ ש ╫Τ↑¢ 

ᴈ љӛӾᴄ ש Ѕ שו ᵇ gjἀש ⅎᵇ glוῄ

ṷ ş 

 

arcsin(sin cos cos sin cos )

sin sin cos
arctan

cos sin sin

g u u

u
g u

u g

A

A

j j y j y

y j
l l

y j j

= Ö + Ö Öë
î

å õì Ö Ö
= + æ öî æ ö- Öç ÷í

 (7-8) 

ő
ujЅ Ἴש ᵇő

ulЅ Ἴש ⅎᵇőAЅ ᶚ

″ő֮ ╫ ἶᵇ¢ 

ẘש Ђ őᴈ љӛӾᴄ ש Ѕ ӷשו ᵇ
mjἀ

ӷⅎᵇש
mlוῄ ṷ ş 

 

( )M M M

M M

M

arcsin sin sin cos cos cos( )

cos sin( ) cos
arctan

sin sin sin

m g g g

g g

m

m g

j j j j j l l

j l l j
l

j j j

ë = Ö + Ö Ö -
îî

å õì Ö - Ö
= æ öî æ öÖ -î ç ÷í

 (7-9) 

ő
Mj שוӷψᾨש ᵇő

Ml שוӷψᾨש ⅎᵇő֮

╫ ἶᵇ¢ 

ẘ Ђ őᴈ љӛӾᴄשוӷ ᵇj¡ἀשӷⅎᵇl¡וῄ

ṷ ş 
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 M

M M

sin( )
arctan

sin cos( )

m

lon
m

lon

S

S

j j

l
l l

j l

¡=ë
î

å õ-ì
¡= - æ öî Ö -ç ÷í

 (7-10) 

ő
l o nS ש ⅎᵇő֮ ἶᵇŠ

lonS ῄו ṷ

()( )( )ˊ 1 2 intlonS t t= Ö - Ö - ¢ őtЅ ῄ ♦ő ὄ ōMJDŎ

Ѕ ő֮ Š int( )ÖЅ ¢ 

ō2Ŏ ( )1~ 9iA i= ῄו  

iAו║ ῄ ṷ ş 

 
| |,| |

| |,| |

(sin ) cos( ) 0

(sin ) sin( ) 0

i i

i i

n m i i

i

n m i i

P m m
A

P m m

j l

j l

ë ¡ ¡Ö Ö    ²î
=ì

¡ ¡Ö - Ö    <îí

 (7-11) 

ő inἀ imᵓ ו  Ѕ 7-11¢ 

7-11 in im ẅ 

 

j¡ l¡ṧ┼ (7-10)ῄ Š׆ה
,n mP Ѕ nᵇ m⁶וẸὄ Ờד

ő
, , ,n m n m n mP N P= Ö ō ,n mP ῄ őn¡m╫ ╪ᵓ ŎŠ ,n mN ὄ

Ờ ő ῄ ṷ ş 

 
( )

0,

,

0,

( )! (2 1) (2 )

!

1 0

0 0

m

n m

m

n m n
N

n m

m

m

ë - Ö + Ö -
=î

+î
ì

ë =î î
=ìî

>îíí

̆

̆

d

d

 (7-12) 

,n mP Ђ ו Ờד ő ׳ ῄ ṷ ş
 

i 1 2 3 4 5 6 7 8 9 

i in m  0/0 1/0 1/1 1/- 1 2/0 2/1 2/- 1 2/2 2/- 2 
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( ) ( ) ( )( )
( ) ( ) ( )

( )
( ) ( )( ) ( )

2
2

,

, ,

1, 2,

,

sin 2 1 !! 1 sin ,

sin sin 2 1 sin , 1

2 1 sin sin 1 sin
sin ,

n

n n

n m m m

n m n m

n m

P n n m

P m P n m

n P n m P
P

n m

j j

j j j

j j j
j - -

ë
¡ ¡= - - =î

îî
¡ ¡ ¡= Ö + Ö = +ì

î
¡ ¡ ¡- Ö Ö - + - Öî ¡=

î -í
Ὶ

 (7-13) 

ő( ) ( )( )2 1 !! 2 1 2 3 1n n n- = - Ö - ÖÖÖő ( )0,0 sin 1P j¡=¢ 

ō3Ŏᴈ љ ҭ ο
0Aוῄ  

0Aו║ ῄ ṷ ş 

 

17

0

1

| |,| |

| |,| |

,

(sin ) cos( ) 0

(sin ) sin( ) 0

j j

j j

j j

j

n m j j

j

n m j j

A B

P m m
B

P m m

b

j l

j l

=

ë
= Öî

î
ì ë ¡ ¡Ö Ö    ²îî =ìî ¡ ¡Ö - Ö    <îíí

ä

 (7-14) 

ő
jnᾭ jmו║ ф Ѕ 7-11ő ( )| |,| | sin

j jn mP j¡וῄ ф (7-12)

ἀ (7-13)Š ( )1~17j jb = ῄ  ş׆ה

 

( ) ( )( )
12

0, , ,

1

cos sin

2

j j k j k p k j k p

k

k

k

a a t b t

T

b w w

p
w

=

ë
= + Ö Ö + Ö Öî

î
ì
î =
îí

ä
 (7-15) 

ő ,k ja ,k jb Ѕ 7-12 BDGIM ᶤᵿЛו ő֮ TECuŠ

kT Ѕ 7-12 ṥᶤᵿЛ ᵓ ו ο Špt ᵓ ֺ ὄ

ו ᴄ ♦ō01:00:00, 03:00:00, 05:00:00, é, 23:00:00Ŏő֮

ő Ἴῄ ╒ ֺ ῄ ♦ ו₱ pt ¢ 

ō4ŎӛӾᴄӘӫ ᶚ ᴈ љ ҭוῄ  

ӛӾᴄӘӫ ᶚ ᴈ љ ҭ VTECō֮ TECuŎוῄ ṷ

ş 

 
9

0

1

i i

i

VTEC A Aa
=

= +ä  (7-16) 
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ō5ŎӛӾᴄᴈ љ Ờ
FM ῄו  

ᴈ љӛӾᴄӘו Ờ
FM ῄו ṷ ş 

 
()

F 2

ion

1

Re
1 cos

Re H

M

E

=

å õ
- Öæ ö

+ç ÷

 (7-17) 

őRe¡
ionH ᾭEф ộ ō7-7Ŏ¢ 

ō6Ŏῄ ỲӝЛ ↑ ᴈו љ ҭḲ  

₅ἂӛӾᴄӘוӫ ᴈ љ ҭᾭ Ờ ő͝ (7-6)ᾱ♠ῄ

׆ה ỲӝЛ ↑ ᴈ љ ҭḲ ¢ 

ῄ ő ầф ‌ ş 

ᴈ љθљṍᵇş
ionH 400 km= Š 

ש ╫Τ↑şRe 6378 km= Š 

שוӷψᾨש ⅎᵇş M

72.58
 ́ rad

180
l

- ¯
= Ö

¯
Š 

שוӷψᾨש ᵇş M

80.27
 ́ rad

180
j

¯
= Ö

¯
¢ 
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7-12 BDGIM  
 

k 

j 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Tk/  nj/mj 3/0 3/1 3/-1 3/2 3/-2 3/3 3/-3 4/0 4/1 4/-1 4/2 4/-2 5/0 5/1 5/-1 5/2 5/-2 

0 0, ja
 

-0.61 -1.31 -2.00 -0.03 0.15 -0.48 -0.40 2.28 -0.16 -0.21 -0.10 -0.13 0.21 0.68 1.06 0 -0.12 - 

1 
k, ja

 
-0.51 -0.43 0.34 -0.01 0.17 0.02 -0.06 0.30 0.44 -0.28 -0.31 -0.17 0.04 0.39 -0.12 0.12 0 

1 
k, jb

 
0.23 -0.20 -0.31 0.16 -0.03 0.02 0.04 0.18 0.34 0.45 0.19 -0.25 -0.12 0.18 0.40 -0.09 0.21 

2 
k, ja

 
-0.06 -0.05 0.06 0.17 0.15 0 0.11 -0.05 -0.16 0.02 0.11 0.04 0.12 0.07 0.02 -0.14 -0.14 

0.5 
k, jb

 
0.02 -0.08 -0.06 -0.11 0.15 -0.14 0.01 0.01 0.04 -0.14 -0.05 0.08 0.08 -0.01 0.01 0.11 -0.12 

3 
k, ja

 
0.01 -0.03 0.01 -0.01 0.05 -0.03 0.05 -0.03 -0.01 0 -0.08 -0.04 0 -0.02 -0.03 0 -0.03 

0.33 
k, jb

 
0 -0.02 -0.03 -0.05 -0.01 -0.07 -0.03 -0.01 0.02 -0.01 0.03 -0.10 0.01 0.05 -0.01 0.04 0.00 

4 
k, ja

 
-0.01 0 0.01 0 0.01 0 -0.01 -0.01 0 0 0 0 0 0 0 0 0 

14.6 
k, jb

 
0 -0.02 0.01 0 -0.01 0.01 0 -0.02 0 0 0 0 0 0 0 0 0 

5 
k, ja

 
0 0 0.03 0.01 0.02 0.01 0 -0.02 0 0 0 0 0 0 0 0 0 

27.0 
k, jb

 
0.01 0 0 0.01 0 0 0 0 0 0 0 0 0 0 0 0 0 

6 
k, ja

 
-0.19 -0.02 0.12 -0.10 0.06 0 -0.02 -0.08 -0.02 -0.07 0.01 0.03 0.15 0.06 -0.05 -0.03 -0.10 

121.6 
k, jb

 
-0.09 0.07 0.03 0.06 0.09 0.01 0.02 0 -0.04 -0.02 -0.01 0.01 -0.10 0 -0.01 0.02 0.05 

7 
k, ja

 
-0.18 0.06 -0.55 -0.02 0.09 -0.08 0 0.86 -0.18 -0.05 -0.07 0.04 0.14 -0.03 0.37 -0.11 -0.12 

182.51 
k, jb

 
0.15 -0.31 0.13 0.05 -0.09 -0.03 0.06 -0.36 0.08 0.05 0.06 -0.02 -0.05 0.06 -0.20 0.04 0.07 

8 
k, ja

 
1.09 -0.14 -0.21 0.52 0.27 0 0.11 0.17 0.23 0.35 -0.05 0.02 -0.60 0.02 0.01 0.27 0.32 

365.25 
k, jb

 
0.50 -0.08 -0.38 0.36 0.14 0.04 0 0.25 0.17 0.27 -0.03 -0.03 -0.32 -0.10 0.20 0.10 0.30 

9 
k, ja

 
-0.34 -0.09 -1.22 0.05 0.15 -0.29 -0.17 1.58 -0.06 -0.15 0.00 0.13 0.28 -0.08 0.62 -0.01 -0.04 

4028.71 
k, jb

 
0 -0.11 -0.22 0.01 0.02 -0.03 -0.01 0.49 -0.03 -0.02 0.01 0.02 0.04 -0.04 0.16 -0.02 -0.01 

10 
k, ja

 
-0.13 0.07 -0.37 0.05 0.06 -0.11 -0.07 0.46 0.00 -0.04 0.01 0.07 0.09 -0.05 0.15 -0.01 0.01 

2014.35 
k, jb

 
0.05 0.03 0.07 0.02 -0.01 0.03 0.02 -0.04 -0.01 -0.01 0.02 0.03 0.02 -0.04 -0.04 -0.01 0 

11 
k, ja

 
-0.06 0.13 -0.07 0.03 0.02 -0.05 -0.05 0.01 0 0 0 0 0 0 0 0 0 

1342.90 
k, jb

 
0.03 -0.02 0.04 -0.01 -0.03 0.02 0.01 0.04 0 0 0 0 0 0 0 0 0 

12 
k, ja

 
-0.03 0.08 -0.01 0.04 0.01 -0.02 -0.02 -0.04 0 0 0 0 0 0 0 0 0 

1007.18 
k, jb

 
0.04 -0.02 -0.04 0.00 -0.01 0 0.01 0.07 0 0 0 0 0 0 0 0 0 
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7.8.3 Ἴ ᶅ 

ᵓ B1Cἀ B2a Ỳו Ἴőп ᴈ љ ἂ

╒ ᶅּו ᴈ љ ҭו őῄ ᶚᶅ ş 

ō1Ŏᵓ B1Cׅ ᶳ ἀ B2aׅ ᶳ ו Ἴ 

 
B2ap 12 B1Cp GDB2ap 12 GDB1Cp

B1Cp-B2ap

12 12

C (T T )

1 1

PR k PR k
PR

k k

- Ö Ö - Ö
= -

- -
 (7-18) 

ō2Ŏᵓ B1Cׅ ᶳ ἀ B2a ┼ᶳ ו Ἴ 

 
B2ad 12 B1Cp GDB2ap B2ad 12 GDB1Cp

B1Cp-B2ad

12 12

C (T ISC T )

1 1

PR k PR k
PR

k k

- Ö Ö + - Ö
= -

- -
 (7-19) 

ō3Ŏᵓ B1C ┼ᶳ ἀ B2aׅ ᶳ ו Ἴ 

 
B2ap 12 B1Cd GDB2ap 12 GDB1Cp 12 B1Cd

B1Cd-B2ap

12 12

C (T T ISC )

1 1

PR k PR k k
PR

k k

- Ö Ö - Ö - Ö
= -

- -
 (7-20) 

ō4Ŏᵓ B1C ┼ᶳ ἀ B2a ┼ᶳ ו Ἴ 

 

B2ad 12 B1Cd
B1Cd-B2ad

12

GDB2ap B2ad 12 GDB1Cp 12 B1Cd

12

1

C (T ISC T ISC )

1

PR k PR
PR

k

k k

k

- Ö
= -

-

Ö + - Ö - Ö

-

 (7-21) 

ő 

2

12

1575.42

1176.45

å õ
=æ ö
ç ÷

k

ő

ầו Š
 

B1Cp-B2apPR B1Cׅ ᶳ ἀ B2aׅ ᶳ ו ᴈ љ ἂ

╒Š 

B1Cp-B2adPR B1Cׅ ᶳ ἀ B2a ┼ᶳ ו ᴈ љ ἂ

╒Š 

B1Cd-B2apPR B1C ┼ᶳ ἀ B2aׅ ᶳ ו ᴈ љ ἂ
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╒Š 

B1Cd-B2adPR B1C ┼ᶳ ἀ B2a ┼ᶳ ו ᴈ љ ἂ

╒Š 

B1CpPR B1Cׅ ᶳ Ẫјו ╒ōⅎ Ѥ ִбⅎ TGDB1Cp

ŎŠ 

B1CdPR B1C ┼ᶳ Ẫјו ╒ōⅎ Ѥ ִбⅎ TGDB1Cp¡

ISCB1Cd ŎŠ 

B2apPR B2a ׅ ᶳ Ẫјו ╒ōⅎ Ѥ ִбⅎ TGDB2ap

ŎŠ 

B2adPR B2a ┼ᶳ Ẫјו ╒ōⅎ Ѥ ִбⅎ TGDB2ap¡

ISCB2ad ŎŠ 

GDB1CpT B1Cׅ ᶳ ѤŠ 

GDB2apT B2aׅ ᶳ ѤŠ 

B1CdISC B1C ┼ᶳ ᵓ B1Cׅ ᶳ ו Š 

B2adISC B2a ┼ᶳ ᵓ B2aׅ ᶳ ו ő║

ᴧ ф µψᴶ ׅỪ Ᵽῦ Ỳ⁮ⱨⱦ  ṷ▲Ḏ Ỳ

B2aō1.0ΞŎ¶Š 

8C 2.99792458 10 m s= ³ ằ ¢ 

7.9 Ҳ ӫ 

7.9.1 ф  

ᵇ℮י ε+ 14Ṥф őф ᴧ ᾭ  Ѕ 7-13¢ 
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7-13 Ҳ ӫ ӎ  

  ӎ  
ᶡ 

 
**

 ᵣ 

1  aPRN  
ϖ ┼ᵓ ו

ϸỲ 
6 1 1~63 -- 

2  SatType
***

 ẻב  2 -- -- -- 

3  aWN  ф◦ ♦ ῄ  13 1 --  

4  oat  ф◦ ♦ 8 2
12

 0~602112 s 

5  e  11 2
-16

 -- -- 

6  id 
ф◦ ♦ẻב ″

ᵓ ф◦ ו Ѥ 
11

*
 2

-14
 --  ́

7  A  ѸΤ ו ᶚṧ 17 42-  -- m
1/2

 

8  0W  
♦ῄ ו

†ᴄⅎᵇ 
16

*
 152-  --  ́

9  W †ᴄҴⅎϼὄ  11
*
 2

-33
 -- ˊ/s 

10  w ₱שᴄḉ″ 16
*
 152-  --  ́

11  0M  ф◦ ו♦ ₱ᴄ″ 16
*
 152-  --  ́

12  0fa  Ѥ  11
*
 202-  -- s 

13  1fa   10
*
 2

-37
 -- s/s 

14  Health  ◓  8 ð ð ð 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

***SatTypeộ ōᵽ₭ Ŏş01֥ ЅGEO ő10֥ ЅIGSO ő11֥ ЅMEO

ő00 ¢ 

HealthЅ  ◓ őṾ 8Ϡ ő║ ộ  Ѕ 7-14¢ 

7-14 ằ Ḫ ӎ 

Ḫ ᵣ ẅ ӎ 

װ 8 ōMSBŎ 
0  ◓ 

1 *  

װ 7  
0 B1C Ỳ ѷ 

1 B1C Ỳб ѷ**
 

װ 6  
0 B2a Ỳ ѷ 

1 B2a Ỳб ѷ**
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װ 5~1  
0  

1  

װֺ* 8 1őἪ 7 ╫ 0 Ѕ б♠ őἪ 7 ╫ 1 Ѕ

ẖ ᾑ ∙ầϭ¢ 

** Ỳб ѷ ỲṲ Ϡᵭᴧ מ 10dB ¢ 

7.9.2 Ἴ ᶅ 

⁮ ᾙ Ἴ♠ Ọ ῄ ӊ Ỳᵿ ו♦ BDT ῦş 

 sv sv= -Dt t t  (7-22) 

ő t֮ו Š svt Ỳᵿ ו♦ ј╒ ῦő֮

Š svDt ј╒ ῦ ő֮ ¢ 

ј╒ ῦ Ṧӊş 

 ( )sv 0 1 oaf ft a a t tD = + - (7-23) 

ő ф◦ ♦ oat ῄ ō aWN Ŏו ♦ ᾘ  ¢ו

⁮ ᾙ Ἴ ф ῄ ו Ἴ ᶅ Ѕ 7-15¢ 

7-15 Ҳ ӫ  

῎      

14 3 2ɛ=3.986004418 10 m s³  BDCS Ђ שו ѷ  

5

e 7.2921150 10 rad s-W = ³  BDCS Ђ שו ″ ᵇ 

ˊ 3.1415926535898=   

( )
2

A A=  ῄ ѸΤ  

0 3
n

A

m
=  ῄ ф◦ ו♦ ╫″ ᵇ 

oakt t t= - * 
ῄ ф◦ ו♦ ῦѤ 

0 0k kM M n t= +  ῄ ₱ᴄ″ 

sink k kM E e E= -  ᴝ֥ῄ ₱ᴄ″ 
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21 sin
sin

1 cos

cos
cos

1 cos

k
k

k

k
k

k

e E

e E

E e

e E

n

n

ë -
=î
-î

ì
-î =

î -í

 ῄ ₱ᴄ″ 

k kf n w= +  ῄ ᵇḉ″ 

( )1 cosk kr A e E= -  ῄ ↑ ╒  

cos

sin

k k k

k k k

x r

y r

f

f

=ë
ì
=í

 ῄ ẻב ו Ђ 

( )0 e e oak kt tW =W + W-W -W ῄ Ḳ Ἢו †ᴄⅎᵇ 

0 ii i d= + **  ῄ ф◦ בẻו♦ ″ 

cos cos sin

sin cos cos

sin

k k k k k

k k k k k

k k

X x y i

Y x y i

Z y i

= W - Wë
î
= W + Wì

î =í

 ῄ BDCS Ђ ו Ђ 

*Ѕ֚ őt Ỳᵿ ו♦ BDT ῦőᾱ ỲӝЛ Ἢו

ῦ¢ kt tἀ ф◦ ♦ oat ῦו ῦѤőИ◦ ⸗Ọ ▲ ᾑ₅

ו ῦőᾱş Ị 302400kt > ő≤ԅ kt Ὼ 604800Šᵷ Ị 302400kt <- ő≤

ᵓ kt ῒ 604800¢ 

**ᵓ MEO/IGSO ő 0 0.30́i = Šᵓ GEO ő 0 0.00i = ¢ 

7.10 ӫ 

7.10.1 ф  

ῷ фו ᴧ ᾭ  Ѕ 7-16Ȃ 

7-16 ӫ ӎ 

  ӎ  
ᶡ

 
**

 ᵣ 

1  aPRN  
ϖ ┼ᵓ ו

ϸỲ 
6 1 1~63 -- 
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2  SatType
*****

 ẻב  2 -- -- -- 

3  Ad
***

 
ф◦ ♦ѸΤ ᵓ

ф◦ ו Ѥ 
8

*
 2

9
 -- m 

4  0W  
♦ῄ ו

†ᴄⅎᵇ 
7

*
 2

-6
 --  ́

5  0F
****

 ф◦ ♦ ᵇḉ″ 7
*
 2

-6
 --  ́

6  Health  ◓  8 ð ð ð 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-ŎŠ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ Š 

*** ŭAᵓ ◦фו ref 27906100m MEO=A ̂ ,̃ ref 42162200m IGSO/GEO=A ̂ Š̃ 

****ū0=M0+ɤŠ ầф◦ şe=0Šŭi=0ői=55b ōMEO/IGSOŎői=0ᵇōGEOŎŠ 

*****SatTypeộ ş01ЅGEO ő10֥ ЅIGSO ő11֥ ЅMEO ő00

¢ 

7.10.2 Ἴ ᶅ 

ῷ ו Ἴ ᶅ ᵇ℮י Ἴ ᶅ ¢ɔ ℮י

ᵇ Ἴ ᶅ ӊ фו őִ ῷ Ṧӊוф ő‏

ф Ӊ 0¢ 

ῷ ו ф◦ ♦ ῄ ō
aWN Ŏἀ ф◦ ♦ō

oat Ŏ

ᴧו ᾭ  Ѕ 7-17¢ 

7-17 ӫ ╔ ӎ  

  ӎ  ᶡ   ᵣ 

1  aWN  ф◦ ♦ ῄ  13 1 0~8191  

2  oat  ф◦ ♦ 8 2
12

 0~602112 s 

7.11  

7.11.1 ф  

ש ᴧ ф ōEOPŎוᴧ ᾭ  Ѕ 7-18¢ 
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7-18 ӎ  

 ӎ  ᶡ  
**

 ᵣ 

tEOP EOP ┼ф◦ ῦ 16 2
4
 0~604784 s 

_PM X  ф◦ ῦX ᾨ  21
*
 2

-20
 -- ἶ  

Å

_PM X  
ф◦ ῦX ᾨ

 
15

*
 2

-21
 -- ἶ /  

_PM Y  ф◦ ῦY ᾨ  21
*
 2

-20
 -- ἶ  

Å

_PM Y  
ф◦ ῦY ᾨ

 
15

*
 2

-21
 -- ἶ /  

1DUT  
ф◦ ῦ

UT1-UTCוѤ  
31

*
 2

-24
 -- s 

Å

1UTD  

ф◦ ῦ

UT1-UTCוѤ

ϼὄ  

19
*
 2

-25
 -- /  

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

7.11.2 Ἴ ᶅ 

Ἴ ф ῄ ו׆ה ψᴶ Ђ

ו Ђő Ị Ἴ ‏ ὔ׆ שו Ắ Ђ ōECIŎ

ו Ђő Ѕ 7-19 ṵו ᶅּוᾐה Ђ ὔ┘ ¢

Ђ ὔ ᶅ IERSẵᶓ¢ 

7-19  

῎   

( )EOPUT1  UTC 1 1   UT UT t t- =D +D - ῄ t ו♦ ₑ ᴘ Ѥ 

( )
Å

EOP  _   _    px PM X PM X t t= + -  

( )
Å

EOP  _   _   py PM Y PM Y t t= + -  

ῄ t Xו♦ ἀY ᾨ  

ş t Ỳᵿ BDTו♦ ῦ¢ 
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7.12 BDT-UTC  

7.12.1 ф  

BDT-UTC ῦ гф ᶑ ψᴶ ōBDTŎ ᴘ ₑ

ōUTCŎ ῦוầ ¢BDT-UTC ῦ гф ᴧו ᾭ  

Ѕ 7-20¢ 

7-20 BDT-UTC ӎ  

  ӎ  
ᶡ 

 
**

 ᵣ 

1  0UTCA  
BDT Ђ ᵓ UTC

Ђו Ѥ  
16

*
 2

-35
 -- s 

2  1UTCA  
BDT Ђ ᵓ UTC

Ђו  
13

*
 2

-51
 -- s/s 

3  2UTCA  
BDT Ђ ᵓ UTC

Ђו  
7

*
 2

-68
 -- s/s

2
 

4  LStD  

ו BDT

ᵓ UTCו ᾜ Ḳ

 

8
*
 1 -- s 

5  ott  ф◦ ♦ᵓ ו  16 2
4
 0~604784 s 

6  otWN  ф◦ ῦ ῄ  13 1 --  

7  LSFWN  ф◦ ῦ ῄ  13 1 --  

8  DN ф◦ ῦ ῄ  3 1 0~6  

9  LSFtD  

ו ἪBDT

ᵓ UTCו ᾜ Ḳ

 

8
*
 1 -- s 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

7.12.2 Ἴ ᶅ 

BDTἀ UTCו ῦ Ѥῄ ᶚᶅᶳ Ꞌş 

ō1Ŏ ф◦ WNLSF ῄ DN ᴧו ♦ὒ

וּ őИ Ἴֺ ῦ ♦ Ѥ֞ 6Ṥ ¢ 
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 UTC E UTC ( ) mod 86400t t t= -D  (7-24) 

 
( )( )

( )( )

UTC LS 0UTC 1UTC E ot ot

2

2UTC E ot ot

604800 WN  WN

 604800 WN  WN

t t A A t t

A t t

D =D + + - + - +

- + -
 (7-25) 

tE ἼẌῄו BDT ῦ¢ 

ō2Ŏ Ἴֺ ῦӘ ф◦ WNLSF ῄ DN

ᴧו ו♦ 6 Ἢ 6 ¢ 

 UTC LSF LS W mod (86400 )t t t= +D -D (7-26) 

 ( )E UTCW  (  43200) mod 86400 43200t t= -D - +  (7-27) 

őȹtUTCוῄ ᶚᶅ  (7-25)¢ 

ō3Ŏ ф◦ WNLSF ῄ DN ᴧו ♦ ⅎ

Ọ őИ Ἴֺ ῦ ♦ Ѥ֞ 6Ṥ ¢ 

 UTC E UTC ( ) mod 86400t t t= -D  (7-28) 

 
( )( )

( )( )

UTC LSF 0UTC 1UTC E ot ot

2

2UTC E ot ot

 604800 WN  WN +

 604800 WN  WN

t t A A t t

A t t

D =D + + - + -

- + -
 (7-29) 

7.13 BDT-GNSS  

7.13.1 ф  

BDT-GNSS ῦ гōBGTOŎф ῄ BDT GNSS

ῦו ῦ Ѥ¢BGTOф ᴧו ᾭ  Ѕ 7-21¢ 

7-21 BDT-GNSS ӎ  

  ӎ  ᶡ  **  ᵣ 

1  GNSS ID GNSS Ђ  3 -- -- ṇ 

2  0BGTOWN  
ф◦ ῦ ῄ  13 1 --  
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3  0BGTOt  
ф◦ ♦ᵓ ו

ῦ 
16 24 0~604784 s 

4  0BGTOA  BDT Ђ ᵓ GNSS

Ђו Ѥ  
16* 2-35 -- s 

5  1BGTOA  BDT Ђ ᵓ GNSS

Ђו  
13* 2-51 -- s/s 

6  2BGTOA  BDT Ђ ᵓ GNSS

Ђו  
7* 2-68 -- s/s2 

* 2₭ Я ő ṍ ōMSBŎ ḋỲ ō+ᾑ-Ŏ¢ 

**ӑᶤ ñ ᶓ òּך őḁ ф ו ᶓ Ṧᴧו Ϡ

Ṿ ᴧו ֞ᶓ ¢ 

GNSS GNSS ID ᶳő ộ ş 

000 őЅ ϖ ┼б♠ Š 

001Ѕ GPS Š 

010Ѕ Galileo Š 

011Ѕ GLONASS Š 

100~111 ¢ 

Лᵿו 0BGTOWN ¡
0BGTOt ¡

0BGTOA ¡
1BGTOA ¡

2BGTOA ᵓ

ϖ GNSS IDЂ ו őб Лᵿו GNSS ♠ б ő

Ἴ ֺ ᶳ⁮ ¢ 

7.13.2 Ἴ ᶅ 

ψᴶ GNSS ῦ ὔו ῦ Ѥ♠ ş 

 
( )

( )

Systems BD GNSS 0BGTO 1BGTO BD 0BGTO BGTO

2

2BGTO BD 0BGTO BGTO

604800 WN WN

604800 WN WN

t t t A A t t

A t t

D = - = + - + - +è øê ú

- + -è øê ú

(7-30) 

ő SystemstD ֮ו Š BDt ő GNSSt ᶳЈ BDT ῦἀ GNSS

ῦ¢ 
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7.14 ằ  

 ◓ ōHSŎőṾ 2Ϡ ő ḋỲ ő ϖ

ֺ  ◓ ¢ ᴧ  Ѕ 7-22¢ 

7-22 ằ ӎ 

HSẅ ӎ  

0  ◓ ḱ♄ ṵḎ  

1 б ◓ᾑ ј  ḱ♄ б ṵḎ  

2   

3   

7.15  

Ự п ᴈ Ự Ђ ōDIFŎ¡ Ỳ Ự Ђ

ōSIFŎἀ Ṕ⅔Ђ ōAIFŎ Ṥф ₭ ¢ ṤЂ ф ╫

1Ϡ ő ᴧ  Ѕ 7-23¢ 

7-23 ӎ 

 ẅ ӎ 

DIF 
0 ϖ ỲЛᵿוᴈ ф Ѥ Ҁӊ ј℮ᵇ 

1 ϖ ỲЛᵿוᴈ ф ѤҀӊ ј℮ᵇ 

SIF 
0 ϖ Ỳ ѷ 

1 ϖ Ỳб ѷ 

AIF 
0 ϖ Ỳ SISMAI*  

1 ϖ Ỳ SISMAI  

*SISMAI ᴧ   7.17⁹ 

B1C Ỳו Ự Ђ ōDIF(B1C)¡SIF(B1C)¡AIF(B1C)Ŏ B1C

ỲׅỪᴈ B-CNAV1 3 Лᵿő B2a Ỳ Лᵿ¢

B2a ỲׅỪᴈ Ṫו ᵇṪṍőᵓ B1Cἀ B2a Ỳ
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ו Ἴő‌ B2a ỲЛᵿו Ự Ђ ¢ 

ầф ║ו Ἢ Ξϖ Ṫ ¢ 

7.16 Ḫ  

Ᵽῦ Ỳ℮ᵇ ו ׅỪᴈ Лᵿוẻבἀ Ѥו ј℮

ᵇőε+ 2 Ṥф őᶳЈ ẻב ἀᶅ ℮ᵇōSISAoeŎ¡

ẻב↑ ἀ Ѥ℮ᵇōSISAocŎ¢ 

ῄ SISAoeἀ SISAocőׅỪᴈ Ṧӊ Ᵽῦ Ỳ℮ᵇ

ф őᶳЈ ş 

ō1ŎSISAIoeş ẻוב ἀᶅ ℮ᵇōSISAoeŎ Š 

ō2Ŏ SISAIocbş ẻוב↑ ᾭ ẘᴧ Ѥ℮ ōbSISAocbŎ

Š 

ō3ŎSISAIoc1ş ℮ᵇōSISAoc1Ŏ Š 

ō4ŎSISAIoc2ş ℮ᵇōSISAoc2Ŏ Š 

ō5Ŏtopş ┼ јו ♦¢ 

ầф ║ו Ἢ Ξϖ Ṫ ¢ 

7.17 Ḫ  

╫ ṍ ᶳв ᵓⱣῦ Ỳ℮ᵇוẌῄ Ѥ₭ ő

ḱṍ ᶳвוᶚѤҚ Ᵽῦ Ỳῢј℮ᵇōSISMAŎő Ᵽῦ Ỳῢ

ј℮ᵇ ōSISMAIŎЅ ¢ 

ầф ║ו Ἢ Ξϖ Ṫ ¢ 
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8  

BDCS ψᴶ Ђ (BeiDou Coordinate System) 

BDGIM 
ψᴶ ᴈ љ ҭ ōBeiDou Global Ionospheric delay 

correction ModelŎ 

BDS ψᴶ ׅỪ ōBeiDou Navigation Satellite SystemŎ 

BDT ψᴶ ōBeiDou Navigation Satellite System TimeŎ 

BGTO ψᴶ GNSS ו ѤōBDT-GNSS Time OffsetŎ 

BOC ᵽ₭ ОōBinary Offset CarrierŎ 

bps Ϡ / ōbits per secondŎ 

CDMA ᶳᵟ ōCode Division Multiple AccessŎ 

CGCS2000 2000 ỉ֞ש Ђ ōChina Geodetic Coordinate System 2000Ŏ 

CRC ὐ ōCyclic Redundancy CheckŎ 

ECI ש Ắ ō Ђ ŎōEarth Centered InertialŎ 

EOP ש ᴧ ф ōEarth Orientation ParametersŎ 

GEO ש ⅝ ẻבōGeostationary Earth OrbitŎ 

GF ōGalois FieldŎ 

GLONASS ׅỪ ōGLObal NAvigation Satellite SystemŎ 

GNSS ׅỪ ōGlobal Navigation Satellite SystemŎ 

GPS ᴧ ōGlobal Positioning SystemŎ 

HOW ῄ ōHours Of WeekŎ 

ICD ⁮ⱨⱦ  ōInterface Control DocumentŎ 

IERS 
ỉΈש ф◦ Ḏ ō International Earth Rotation and 

Reference Systems ServiceŎ 

IGSO ש гẻבōInclined GeoSynchronous OrbitŎ 

IODC Ѥф ΞϖỲōIssue of Data, ClockŎ 

IODE ф ΞϖỲōIssue of Data, EphemerisŎ 

IRM IERSф◦ ōIERS Reference MeridianŎ 

IRP IERSф◦ᾨōIERS Reference PoleŎ 
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LDPC מ ᵇ ōLow Density Parity CheckŎ 

LSB מ ōLeast Significant BitŎ 

Mcps Α / ōMega chips per secondŎ 

MEO ש ẻבōMedium Earth OrbitŎ 

MJD ὄ ōModified Julian DateŎ 

MSB ṍ ōMost Significant BitŎ 

NTSC ỉ♅ ỉῑ ōNational Time Service CenterŎ 

PRN ᾙ ōPseudo-Random NoiseŎ 

QMBOC 
†Ḣ ᵽ₭ ОōQuadrature Multiplexed Binary Offset 

CarrierŎ 

RHCP ᾨὄōRight-Hand Circular PolarizationŎ 

RMS ╫ᶚṧōRoot Mean SquareŎ 

SOH ῄ ōSeconds of HourŎ 

sps ḋỲ/ ōsymbols per secondŎ 

TEC ᴈ ộ ōTotal Electron ContentŎ 

TECu ᴈ ộ ֮ ōTotal Electron Content unitŎ 

UT ₑ ōUniversal TimeŎ 

UTC ᴘ ₑ ōUniversal Time CoordinatedŎ 

WN ῄ ōWeek NumberŎ 
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  ┼ LDPC ᶡ 

1. ᵟ₭ LDPCϸ  

ᵟ₭ LDPCōn,kŎϸ ו ┘ 1 2[ , ]=H H H ♠ ῄ ׆ה

ҝ┘ G¢ ҝ┘ GőᵓѸᵇ k ו m₭

ϸ ő♠׆הѸᵇ nו = [ , ]» Ö =
0 1 n-1

c = (c ,c , ,c ) m G m p¢ ő

(0 )j j n¢ <c c װו jṤ ḋỲő
1 T

2 1( )-= Ö Öp m H H ¢ 

ҝ┘ GוѰ ᶚᶅ ş 

װ 1гş֞‏ (n-k)×n ┘ו HЅ 1 2[ , ]=H H H ő 1H ֞

(n-k)×kő 2H ֞ (n-k)×(n-k)Š 

װ 2гş‏┘ H ὄ ő 1

2

-
H ҟ Hő׆ה Ϸ

֮ ו ┘ 1

2 1[ , ]n k

Ø
-

-= ÖH H H I ő n k-I (n-k)×(n-k)֮ Š 

װ 3гş׆ה┘ 1 T

2 1[ ,( ) ]k

-= ÖG I H H ő kI k×k֮ ¢ 

ō1Ŏϸ  

B-CNAV1 2п 64₭ LDPC(200,100)ϸ ő

ş 

[001010 110010 010011 100001 001010 100110 010000 101001 101100 101111 

011100 000101 001110 111010 001001 110100 100010 111111 000101 011100 

000110 111101 000000 110001 110100 110111 000101 011001 010000 110011 

011011 111010 001011 010000 001001 001000 110111 100101 100011 001001 

110110 100111 010110 100000 011001 000100 001111 000111 001011 001111 

011010 000011 111001 111100 011111 011111 010101 111001 010111 000111 

110001 011000 001111 011001 000110 001000 111100 111101 100100 000011 

001111 010110 110100 000000 000010 001010 101001 101110 101001 011100 

100011 010010 101111 001100 101011 001011 010111 101000 110001 000101 

111011 110001 011111 011011 011100 010011 100000 100000 110100 110010]; 

ⅎỌϸ ő ӊ ş 

[001010 110010 010011 100001 001010 100110 010000 101001 101100 101111 
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011100 000101 001110 111010 001001 110100 100010 111111 000101 011100 

000110 111101 000000 110001 110100 110111 000101 011001 010000 110011 

011011 111010 001011 010000 001001 001000 110111 100101 100011 001001 

110110 100111 010110 100000 011001 000100 001111 000111 001011 001111 

011010 000011 111001 111100 011111 011111 010101 111001 010111 000111 

110001 011000 001111 011001 000110 001000 111100 111101 100100 000011 

001111 010110 110100 000000 000010 001010 101001 101110 101001 011100 

100011 010010 101111 001100 101011 001011 010111 101000 110001 000101 

111011 110001 011111 011011 011100 010011 100000 100000 110100 110010 

100110 000000 110110 011100 111101 101001 101010 100111 000001 111101 

011100 100101 111110 101100 100000 000000 111001 010100 101101 110010 

101000 000100 111100 110000 101011 000101 100011 110111 000111 101000 

010100 110011 011011 000000 110110 001110 001001 111111 001000 010100 

011100 010111 011010 001111 011001 100011 100100 001111 010001 100101 

100000 011011 101101 110010 101000 001100 010101 111000 001110 101101 

111011 011010 110111 110111 011011 101010 011001 011011 100011 101011 

110001 101001 011111 100010 010000 010111 101011 111101 000011 010110 

100111 111000 000111 100101 001100 111011 111011 110111 011111 010010 

011110 100000 011101 011011 110110 111100 111100 001101 001000 101111]; 

B-CNAV1 3п 64₭ LDPC(88,44)ϸ ő

ş 

[001010 110010 010011 100001 001010 100110 010000 101001 101100 101111 

011100 000101 001110 111010 001001 110100 100010 111111 000101 011100 

000110 111101 000000 110001 110100 110111 000101 011001 010000 110011 

011011 111010 001011 010000 001001 001000 110111 100101 100011 001001 

110110 100111  010110 100000] Ж      

ⅎỌϸ ő ӊ ş 

[001010 110010 010011 100001 001010 100110 010000 101001 101100 101111 

011100 000101 001110 111010 001001 110100 100010 111111 000101 011100 

000110 111101 000000 110001 110100 110111 000101 011001 010000 110011 

011011 111010 001011 010000 001001 001000 110111 100101 100011 001001 

110110 100111 010110 100000 101001 101000 101011 011101 111000 100000 

000001 001111 110111 010101 100111 001100 000010 101001 001000 100110 

000011 101000 110101 110110 010101 001000 010100 011110 111110 101001 

000001 000001 101110 100000 101001 110101 110001 011111 001001 000011 

010010 011011 101100 010111 100001 000001 000110 000101] ɼ  

ō2Ŏ ầ  

64₭ LDPCϸ Ἢő Ṥ ḋỲ 6Ϡ ẅҝőᴧ ϖ

ᵟ ( ) 1 6p x = + x+ x ו 6GF(2 )¢ ו Ṥ ♠
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п Ѕ ᶅἀ ԀЅ ᶅ¢ 

64Ṥ ו Ѕ ᶅ׆ ԀЅ ᶅו Ѕ ş  

[Ð 0 1 6 2 12 7 26 3 32 13 35 8 48 27 18 

4 24 33 16 14 52 36 54 9 45 49 38 28 41 19 56 

5 62 25 11 34 31 17 47 15 23 53 51 37 44 55 40 

10 61 46 30 50 22 39 43 29 60 42 21 20 59 57 58]; 

63Ṥᶤ ԅ ԀЅ ᶅ׆ Ѕ ᶅו Ѕ ş 

[1 2 4 8 16 32 3 6 12 24 48 35 5 10 20 40 

19 38 15 30 60 59 53 41 17 34 7 14 28 56 51 37 

9 18 36 11 22 44 27 54 47 29 58 55 45 25 50 39 

13 26 52 43 21 42 23 46 31 62 63 61 57 49 33] ɼ 

2. ᵟ₭ LDPC  

ᵟ₭ LDPCϸ ҝו »
0 1 n-1

c = (c ,c , ,c ) Ỳᴘ Ἢ₭

ӝב őⅎỌ ӝב Ἢő⁮ ᵊ♠׆ה ⁮ו

»
0 1 n-1

y = (y ,y , ,y )¢ ő ,0 ,1 , -1( , , , )j j j ry y y»
j

y = ḋỲ jc ᵓ ו ב

⁮ ő GF( ), 2r

j q qÍ =c ő0 j n¢ <¢ 

ᵟ₭ LDPC ו ┘ H♠ ᵓ⁮ y₭ ő

║ ᶚᶅ şᵓ⁮ y₭ Ϡ ╨ő׆ה ╨

Ĕ ĔĔ Ĕ
0 1 n-1

c = (c ,c , ,c )» ő┼ӽῄ ἀ TĔ=s cH ¢ =s 0őᾱᵓ ,  0i i m¢ <ő

╫ ,
Ĕ 0

i

j i j

j N

c h
Í

=ä ō ҟᶅἀῒᶅו Ŏő Ĕc‏ ו

₅Ị ӊőḁ Ѕ Ĕc ֘ ו ¢ 

┘ HṦӊ LDPC ⁹ᴄἀϼ ⁹ᴄ ῦו ⁮ầ

ő Ἲ ו⁮ ⁹ᴄἀϼ ⁹ᴄ ῦ ẇӝ׳ ᵇ ¢ɔ

֞ m n³ו ┘ Hőῆ , ( )i jh GF qÍ H┘ װ i װ j ו

őH ו ᵓ Ṥ ⁹ᴄ CNő ᵓ Ṥϼ ⁹ᴄ

VN¢ Ṥ ᾬἂᴧ ş 
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,{ :0 , 0},0j i jM i i m h j n= ¢ < ¸ ¢ < 

,{ :0 , 0},0i i jN j j n h i m= ¢ < ¸ ¢ < 

, 0i jh ¸ ő ⁹ᴄCNi ϼ ⁹ᴄVN j ῦ И♠ Ἲӝ

׳ ᵇ ¢ ϼ ⁹ᴄVN jӝ׳Ṧ ⁹ᴄCNiō ji MÍ Ŏו

ᵇ Ѕ V2C j i­ ő♠ ῄ ⁹ᴄCNiו ἀŠ

⁹ᴄCNiӝ׳Ṧ ϼ ⁹ᴄVN jō ij NÍ Ŏו ᵇ Ѕ

C2Vi j­ ő♠ Ẍ ϼ ⁹ᴄVN jוḋỲ ¢п ᵇӝЛ

ᶅőᴝ֥Ṫ V2C j i­ ἀC2Vi j­ ő ẇ∑ ⁮ yőԅᵷ ᵓӝ

cוẌῄ¢ 

Ṧӊ ᴝ֥ו ᵇӝЛ ᶅő Ẍῄӝ c¢ 

ō1Ŏׁש ἀᶅ 

ῒ ṍ Ώ וב ╫ 0őᶚѤ 2s¢ṧ┼ Ṥ

ḋỲᵓ ⁮ו ḋỲ j
y ῄ ᵇ j

L ¢ qṤ

GF( )x qÍ ᾭ ᵓ ᵓו ϠōLLRŎ LLR(x) ẅҝ

ᵇ j
L ő j

L װו l Ṥ (0 l q¢ <) װ l Ṥ ḋỲ

xᾭ LLR ҝ¢ ᵇ j
L xוᵓ Ϡ ş 

1

, ,

0

2

2 | |
Ĕ( | )

LLR( ) ( )
( | )

  

r

j b j b
j b

j

y
P y x

x log
P y x s

-

=

D

= =
ä

 

ő Ĕx GF( )q ḳ ( | )jP xy ו֞ őᾱ ⁮ᵓ⁮

ḋỲ jy Ϡ ו׆ה╨ ¢ xἀĔxᵓ Ϡו

ᶳЈ 0 1 1( , ,...., )rx x x x-= ἀ 0 1 1
Ĕ ĔĔ Ĕ( , ,...., )rx x x x-= ő ,

Ĕ XOR j b b bx xD = őXOR

ᾑ őᾱ bx ἀĔbx , 0j bD =őḁ , 1j bD =¢ 
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שׁ ἀ ᶅ őӝו׳ ᵇ j
L Ѹᵇԅו qṤ

Ὼ  ( )m mn n q Ṥőᾱ ᵇ κ LLR ōᾱ

ᵇ ṍŎו mn Ṥ שׁ¢ ἀ ו ᶅ Ҡ ş 

Ӊ ὄş ֞ᴝ֥Ԁ maxitr őֺ ᴝ֥Ԁ itr=0¢ṧ┼⁮ j
y ῄ

ᵇ j
L (0 j n¢ <)¢ j

L Ӊ ὄṥϼ ⁹ᴄVN jו V2C j i­ ¢ 

װ 1гşᵓṥϼ ⁹ᴄVN j (0 j n¢ <)őṧ┼ϼ ⁹ᴄṪ ẵ ῄ ╨ḋỲĔjc

ᵇ V2C j i­ ¢ 

װ 2гş ᵟ₭ LDPC ו ┘ Hőῄ ἀ TĔ=s cH ¢ =s 0ő ‏

╨ ӊИ Šḁ װ 3г¢ 

װ 3 гşᵓṥ ⁹ᴄCNi ( 0 i m¢ < )őṧ┼ ⁹ᴄṪ ẵ ῄ ᵇ

C2Vi j­ ¢ 

װ 4гş itr=itr+1¢ maxitr itr= ő И ΔŠḁ װ 1г¢ 

1Ŏϼ ⁹ᴄṪ ẵ  

ֺ ᴝ֥Ԁ itr=0őᵓ Ṥ ḋỲו ᵇ j
L ő͝

qṤ LLRו ₭ ő Ἢ j
L ו mn Ṥ

ẅҝ⁷ᵎ ᵇ ( , LLR( ))
m m mj , n n n

L x x= ‏¢ V2C j i­ Ӊ ὄ

m

'

j,n
L ş 

, ,V2C . (  ,LLR( ))j i i j i jh h­ = = =
m m m mj,n j,n n n

'
L L x . x  

ő mn
x ϓ⁷ ו mn Ṥ ҝו ő ,. i jh

mn
x ⁷

ו mn Ṥ ,i jh ו ҟᶅ¢ 

ֺ ᴝ֥Ԁ itr 0̧ő C2Vf j­ ⁹ᴄCN f ӝ׳Ṧϼ

⁹ᴄVN jוѸᵇ mn ו ᵇ ő VN j ו׆ ᵇ
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C2V ( , )f j jf M f i­ Í ¸őῄ VN jӝ׳ṦCNiו ᵇ V2C j i­ ş 

1

, ,

,

(V2C . ( C ) ,2V . )Rs RL
m

j

j i i j f j f j j n

f M

j i j i

f i

h h-­ ­

Í ¸

­ ­== +ä  

ő
1

,f jh- ,f jh ו őᾱ
1

, ,. 1f j f jh h- =¢ ῒἀו

ṥ‏ ᵇ C2Vi j­ ו LLR ₭ ῒő( )¶
mn я Ѕ

‏ ᵇ ו ₭ И⁷ mn Ṥ ő mn Ṥ

Ἲб ¢ j i­Rs
mn Ṥ ҝו ő j i­R ᵓ

ו LLR ¢ϓ ᵇ C2Vi j­ ו mq n- Ṥ ו

LLR C2Vi j­ ו֞ LLR Ṥẘᴧ ἀ¢ Ṥ

ᵇ V2Cj i­ ῄ ҝἪő ׆ ᵇ LLR ו

minLLR ő‏ ᵇ ṥ ו LLR Ὼ minLLR ¢ 

ӽ ő Ṥϼ ⁹ᴄ Ԁῄ ᴻ₭ Ԁ ╨ő Ѹᵇ

q ו ᵇ
1

,{ C2V . }
j

f j f j j

f M

h-­

Í

+ä L
minLLR ᵓ ו

╨ ő ╨ṷ ş 

1

,
GF( )

Ĕ arg min { C2V . },0
j

j f j f j j
x q

f M

c h j n-

­
Í

Í

= + ¢ <ä L
 

╨ḋỲĔjc ᵇ V2C j i­ ӝ׳Ṧᵓ ו ⁹ᴄ¢̈́

џֺ ᴝ֥ ₅Ị 0 1 1
Ĕ ĔĔ Ĕ( , ,...., )nc c c-=c ḁ Ọ ┘ ,ᾱ

TĔ=s cH ḁ ¢ 

2Ŏ ⁹ᴄṪ ẵ  

ᵓ Ṥ ⁹ᴄCNi (0 i m¢ < )ő⁮ ϼו ⁹ᴄӝ

ו׳ ᵇ V2C j i­ őῄ ᵇ C2Vi j­ ş 

,

C2V V2C
i

i j i

N j

g
g g

­ ­

Í ¸

= ä  

ő Ԁῒἀ ᴧ ⁹ᴄᾘϖῄ ş Ṥ mn Ѹו
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ᵇ ōṥεộ mn Ѹו ᾭᵓ ו LLR Ŏőɔ וּ

б ᵇ ו ῒᶅ׆הἩ Иῄ ᵓ ו

LLR ő‏ Ἡ ו LLR ő⁷ mn Ṥ ו LLR

ᾭ ᵓ ו ẅҝ ӊ ᵇ ¢ ⁹ᴄᾘϖῄ

ו ᵇ ᶳЈ ( , )sU U ἀ ( , )sQ Q ő ӊ ᵇ ( , )
s

V V ő

UőQőV ו mn Ѹ LLR ő sU ő sQ ő s
V ᵓ

ו ¢ṧ┼ ᵇ őẅ‌֞ m mn n³ ו

ᵇ┘ M ἀ ┘ sM ¢ sM ἀ M ῄו ṷ ş 

[ , ] [ ] [ ]s s sM d U d Qr r= Ä  

[ , ] [ ] [ ]M d U d Qr r= +  

ő , {0,1,..., 1}md nrÍ -őÄ ῒᶅ¢ 

⁹ᴄᾘϖῄ ṷו ş 

[ ] [ , ]
, [0,1,..., 1]

[ ] min { [ , ]} ,0
s s

m
V M d m

d n
V M d ne r

r
e r e=

Í -
= ¢ < 

║ו ♠ Ọᵓ֞ mn ῂ֑ו S ₭ я

ҝş 

Ӊ ὄş‏ M װו 1 ֑ Ső [ ] [ ,0]S Mz z= ő {0,1,..., 1}mnzÍ -¢ 0e= ¢ 

װ 1гş ׆ S ו ¢ōῚ [ , ]M d rᵓ S ו Ŏ¢ 

װ 2гş S ᵓ ו б֑ s
V ő ‏ S ו

Ṧ [ ]V eő‏ᵓ ו Ṧ [ ]sV eő 1e e= +Šḁ őб я ¢ 

װ 3гş‏ S ו ὔ M ᵓ ו Ϸ ő(ᾱῚ ֺ S

ו [ , ]M d rő ‏ ὔ [ , 1]M d r+ Ŏ¢ 

װ 4гş װ 1гő ׆ mne= ¢ 
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ō2Ŏẘᴧ ↑ ᶅ 

ẘᴧ ↑ ᶅ ṍ ו ᶅő Ṥ ᶅ Ҡἀׁש

ἀ ᶅ ¢б ᶚשו ║ ו ⁹ᴄṪ ẵ ¢

⁹ᴄו dc=4 (ᾱ Ṥ ⁹ᴄ⁮ ׆ 4Ṥ

)őẘᴧ ↑ ᶅ ⁹ᴄṪ ẵ ₓ ş 

ᵓ Ṥ ⁹ᴄCNi (0 i m¢ < )ő ϼו ⁹ᴄӝ׳

ו 4Ṥ ᵇ V2C ( , )j i j i j i­ ­ ­=Rs R ō ij NÍ Ŏőῄ Ѹ 8+2 mn ẘו

ᴧ ↑ Ѥ ( , )=
i i i

E Rs R ő iRs Ѹᵇ 8+2 mn ו

ō ♠ ֑ Ḣו Ŏő i
R ᵓ ו LLR ¢ 

Ԁῄ ő‏ 4 Ṥ ᵇ V2Cj i­ ͝ ᵽṤװ

V2C [1] ( [1] , [1] )j i j i j iRs R­ ­ ­=  ( Ђ ו(1 LLR [1]j iR­ ԅ ֞׆

ő Ἢו 4 Ṥ ᴧ ( , )
ɘ,i ɘ,i

Rs R ő 0 4l¢ <őᾱ

0 , 1 , 2 , 3 ,[ 1 ] [ 1 ] [ 1 ] [ 1 ]i i i iR R R R¢ ¢ ¢ ¢ ő ,ii
Rs Ἢו mn Ѹᵇו

ő ,ii
R ᵓ ו LLR ¢ṧ┼ 4Ṥ ( , )

ɘ,i ɘ,i
Rs R ῄ ẘᴧ

↑ Ѥ ( , )=
i i i

E Rs R őṥ []iRs eᾭ LLR []iR eῄ ṷ
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1 1 0 , 5 7
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2 0 , 10 14
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e

i e i i
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i

i i i i

e i i
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Rs Rs e
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Rs Rs Rs Rs e
Rs e

Rs Rs Rs Rs e

Rs Rs e

Rs e

i
i

i
i i

i
i i

i
i i

q

¢ <

-

¢ < ¸ -

-

¢ < ¸ -

-

¢ < ¸ -

=

Ä ¢ ¢

Ä Ä ¢ ¢

Ä Ä Ä =
=

Ä Ä Ä =

Ä ¢ <

-

ä

ä

ä

ä

[ ] []

[ ] []

,

0 4,

, ,

0 4,

11 0 , 14 11

8 0 , 11 8 2

i m

i m i m m

Rs e n

Rs e n Rs n e n

i
i i q

b i
i i b

¢ < ¸

¢ < ¸

ë
î
î
î
î
î
î
î
î
ì
î
î
î
î

Ä ¢ < +î
î
î

- - Ä + ¢ < +
î
í

ä

ä

 

[]

[]

[] []

[] []

[]

[ ]

[ ]

1,

0, 4,

1, 6,

10,

,

,

0, 0

1 , 1 4

1 1 , 5 7

1 1 , 8 9

2 , 10 14

11 , 14 11

8 , 11 8 2

e i

i e i

i i e i

e i

i m

i m m m

e

R e

R R e

R e R R e

R e

R e e n

R e n n e n

q

b

-

-

-

-

ë =
î

¢ ¢î
î

+ ¢ ¢î
î
= + ¢ ¢ì
î

¢ ¢î
î - ¢ < +
î
î - - + ¢ < +í

 

őqἀ bʂ ЈЅ е ( , )
ɘ,i ɘ,i

Rs R װ   / 2 1+é ùê úmn Ṥ LLR ō

Ђ 2mné ùê úŎו ἀԀ ᵓ ו ( , )
ɘ,i ɘ,i

Rs R Ђ lőῒἀ

ἀÄ ῒᶅ ¢ 

ᴧ ṤѸ 8+2 mn Ђו T ἀTИ‏ Ӊ ὄ 1

¢ᵓ 0 8 2R mk n¢ < + őЂ TἀTוṪ ṷ ş 

,

,

1, [ ] [ / 2 ]
[ ]

0, [ ] [ / 2 ]

i R i m

R

i R i m

R k R n
T k

R k R n

q

q

¢ë é ùê úî
=ì

> é ùî ê úí
 

,

,

1, [ ] [ / 2 ]
[ ]

0, [ ] [ / 2 ]

i R i m

R

i R i m

R k R n
T k

R k R n

b

b

¢ë é ùê úî
=ì

> é ùî ê úí

 

ṧ┼ẘᴧ ↑ ѤἀЂ Ṫ 4 ṤѸᵇ mn ו ӊ ᵇ

( , )
i,ɘ i,ɘ

Us U őῄ ṷ ş 

[] [], ,( 0 )
mi i i ns Rs w Rsi i= ÄU  
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[], ( )U
mi i nR wi=

 

ő0 4l¢ <Šwו ᶓ б ו Ꞌ╨ᴧőᵓ 0l = ו

Ꞌő Ị 0q̧ őwו ᶓ ş 

{ }{ }| [ ] 1 { 0} {1 4} {8 10} {10 11 }mw T w w w w w n= = < ¢ ¢ < < < + 

ḁ őwו ᶓ ş 

{ }{ }| [ ] 1 { 0} {1 4} {8 10} {10 14} { 11 }mw T w w w w w w n= = < ¢ ¢ < < < ² +

ᵓ 1 4l¢ ו> Ꞌő Ị l q= őwו ᶓ  

{ }{ }{ }| [ ] 1 {0 7} {10 14} { 11 } { 1} { 4 } { 10 }mw T w w w w n w w wi i i= ¢ ¢ ¢ < ² + ¸ + ¸ + ¸ +

ḁ wו ᶓ ş 

{ }{ }{ }| [ ] 1 {0 7} {10 11 } { 1} { 4 } { 10 }mw T w w w n w w wi i i= ¢ ¢ ¢ < + ¸ + ¸ + ¸ +

[],iUs zi (0 mz n¢ < )ᵓ wו mn Ṥ ῄ ו׆ה [] [], 0i iRs w RsiÄ ő

б ӑ [],iUs zi ו ő [],iU zi [],iUs zi ᵓ ו LLR ¢ 

ῄ ו׆ה 4Ṥ ( , )
i,ɘ i,ɘ

Us U ו 4Ṥ Ἢו

( , )
ɘ,i ɘ,i

Rs R ᵓ ő Ṥ ( , )
ɘ,i ɘ,i

Rs R ᵓ ṤC2Vi j­

ἀ ṤV2C j i­ ¢ṧ┼ ᵇ V2C j i­ ῄ ( , )
ɘ,i ɘ,i

Rs R ו

ᶚᶅő ῄ ו׆ה 4 Ṥ ( , )
i,ɘ i,ɘ

Us U őṪ ӊ ᵇ

C2V ( , )i j­ = i,ɘ i,ɘ
Us U ő( ij NiÍ )¢ 


