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MHz 1 215-1 164

MHz 1 300-1 215MHz 1 610-1 559

ITU-R 217-2/4ITU-R 288/4

(2014-2012-2009)

(RNSS)MHz 1 215-1 164MHz 1 300-1 215

MHz 1 610-1 559

(RNSS)

(RNSS)

ABAS (Aircraft-Based Augmentation System)

CS (Commercial Service) 

ECEF  (Earth-centred, Earth-fixed) 

GBAS (Ground-Based Augmentation System) 

GMS (ground monitoring station) 

GTRF (Galileo Terrestrial Reference Frame) 

GUS (ground uplink station)  

HA (high accuracy) 

ITRS (International Terrestrial Reference Frame) 

MCS (Master Control Station) 

MRS (monitor and ranging station)  

NCS (network communication subsystem) 

OS (Open Service) 

PNT (positioning, navigation and timing) 

PRN (pseudo-random noise) 

PRS (Public Regulated Service) 

PSD (power spectral density) 

SA (standard accuracy) 

SBAS (Satellite-Based Augmentation System) 
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SiS (signal-in-space) 

SPS(Standard Positioning Service)

WAAS(Wide Area Augmentation System) 

ITU-R M.1318-1

MHz 1 215-1 164MHz 1 300-1 215

MHz 1 610-1 559MHz 5 030-5 010

ITU-R M.1831-0(RNSS)

ITU-R M.1901-1

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

MHz 5 010-5 000MHz 5 030-5 010

ITU-R M.1902-0

MHz 1 300-1 215

ITU-R M.1903-0

MHz 1 610-1 559

ITU-R M.1904-0

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

ITU-R M.1905-0

MHz 1 215-1 164 

ITU-R M.2030-0

(RNSS)

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

ITU-R M.766-2(GPS)

(RNSS)

(RNSS)

(RNSS)

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

RNSS

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559
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RNSSMHz 1 300-1 215329.5

328B.5

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559MHz 5 030-5 010

1200512.9

12A.913.9

7.9RNSS

ITU-R M.1905 ITU-R M.1902 ITU-R M.1903 ITU-R M.1904

(RNSS)

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

ITU-R M.1318

MHz 1 215-

1 164MHz 1 300-1 215MHz 1 610-1 559MHz 5 030-5 010

ITU-R M.2030

(RNSS)

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

ITU-R M.1901

MHz 1 215-1 164

MHz 1 300-1 215MHz 1 610-1 559MHz 5 010-5 000MHz 5 030-5 010

ITU-R M.766

MHz 1 300-1 215

ITU-R M.1831

(RNSS)

1110

MHz 1 215-1 164MHz 1 300-1 215MHz 1 610-1 559

1.1

(RNSS)

2.1(RNSS)

(RNSS)

2

(RNSS)±

±

(FDMA)(MHz)



4ITU-R  M.1787-2

 

1

(GLONASS)

14

1.14

25

36

1.36

2.36

3.36

46

56

1

(GLONASS)24

°64,8

L1(GHz 1,6)L2(GHz 1,2)(GHz 1,1) L3

1.1

(GLONASS)

MHz 0,5625L1

MHz 0,4375L2MHz 0,423L3

(GLONASS)20061420

MHz 1 598,0625MHz 1 605,3750
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L1MHz 1 242,9375MHz 1 248,6250

L2MHz 1201,7430MHz 1209,7800

L31-1

(GLONASS)

1-1

(GLONASS)

K

 

L1
KF 

(MHz) 

L2
KF 

(MHz) 

L3
KF 

(MHz) 

12 – – 1 209,7800 
11 – – 1 209,3570 
10 – – 1 208,9340 
09 – – 1 208,5110 
08 – – 1 208,0880 
07 – – 1 207,6650 
061 605,3750 1 248,6250 1 207,2420 
05 1 604,8125 1 248,1875 1 206,8190 
04 1 604,2500 1 247,7500 1 206,3960 
03 1 603,6875 1 247,3125 1 205,9730 
02 1 603,1250 1 246,8750 1 205,5500 
01 1 602,5625 1 246,4375 1 205,1270 
00 1 602,0000 1 246,0000 1 204,7040 
01− 1 601,4375 1 245,5625 1 204,2810 
02− 1 600,8750 1 245,1250 1 203,8580 
03− 1 600,3125 1 244,6875 1 203,4350 
04− 1 599,7500 1 244,2500 1 203,0120 
05− 1 599,1875 1 243,8125 1 202,5890 
06− 1 598,62501 243,3750 1 202,1660 
07− 1 598,0625 1 242,9375 1 201,7430 

°180°90

(SA)(HA)

2

(GLONASS)

(GLONASS)

(GLONASS)

PE-90
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3

(GLONASS)

1.3 

(GLONASS)24

120

°64,8°45

111519 100km

2.3

3.3

4

L1L2L3

Modulo-2bit/s 50

L1L2bit/s 125L3MHz 0,511

L1L2MHz 4,095L3ms 1

L1L2L3Modulo-2

MHz 5,11L1L2MHz 4,095

L3

5

0,7L1L2L3

0dBidBW 161−(dBm 131−)

L1L2L3

(GLONASS)8M19G7X1M02G7X10M2G7X

2-1
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2-1

(GLONASS)

  
Tx

(MHz) (dBW) (dB(W/Hz)) 
(dB) 

L1 10M2G7X 
1M02G7X 

10,2 
1,02 

15 
15 

52− 
42−

11 

L2 10M2G7X 
1M02G7X 

10,2 
1,02 

14 
14 

53− 
43− 

10 

L3(1)8M19G7X 
8M19G7X 

8,2 
8,2 

15 
15 

52,1− 
52,1−

12 

(1) )GLONASS(L3°90

2)x/x (sin 

tc fffx /)(  

 

 

c 

t 

t2

t

2

(GPS)Navstar

1  8 

1.1  8 

2  8 

3  9 

1.3  9 

2.3  9 
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3.3  9 

4  10 

5  10 

6  11 

1.6 L1 11 

2.6 L2 13 

3.6 L5 13 

1

(GPS)Navstar

http://www.gps.gov/pros/

MHz 1 300-1 215MHz 1 610-1 559IS-

GPS-200IS-GPS-800

MHz 1 215-1 164IS-GPS-705

(GPS SPS Performance Standard)

24

°55

12

1.1

(GPS)

MHz 1 575,42L1MHz 1 227,6

L2MHz 1 176,45L5

L122mL1

L2P(Y)

L1L5

L1L2L5

2

http://www.gps.gov/pros/
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 (ECEF)1984(WGS-84)

(GPS)(SPS)

3

1.3

(GPS)

2412

26 600km°55

(PRN)

L

2.3

(MCS)

3.3

(GPS)GPS

(UTC)GPS

GPSUTC 
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4 

(GPS)L1

575,42 1 MHz)0f154 (L2227,6 1 MHz)0f120 (L5

176,45 1 MHz)0f115 (0f = 10,23 MHz0f

GPS

(RF)

GPSL1L1 C/A

L1 P(Y)L1C1.6

L2GPSL2 C/A

L2 P(Y)L2C2.6

L5GPSL5L5

3.6

1-22-23-2GPSL1L2L5

dB 3

(PRN)

 

1-22-23-2GPS

5

GPS

L1l2L51-22-23-2

°14,3
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6 

GPS

(PSK)GPS

(BOC)BOC(m,n)

(MHz) m  1,023(Mchip/s) n  1,023 

 

2

,

2
tansin






























 







 


f

f

f

f

f

ffBOC
sc

cnm

 

f (MHz)

cf023,1 × n Mchip/s

sf 023,1  mMHz

GPS

mn(m/n)

1.6L1

(RNSS)MHz 1 610-1 559

L1 C/AL1CL1 P(Y)L1C

DL1CPL1C

PRN

RNSS(L1PLY)L1C

L1C/A901-2

L1GPS

DL1CBOC(1,1)PL1CBOC

(MBOC)BOC(1,1)BOC(6,1)MBOC

)(
33

4
)(

33

29
)( 1,61,1 fBOCfBOCfMBOC 

 

1L1C

)(
11

1
)(

11

10
)(

4

3
)(

4

1
)( 1,61,11,1 fBOCfBOCfMBOCfBOCfS 
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1

L1C

M.1787-01

–100

–95

–90

–85

–80

–75

–70

–65

–60

–5–10 0 105

 

1-2

L1GPSMHz 1 610-1 559

  

(MHz) 1 575,42 ± 15,345 

(Mchip/s) 
023,1)P& L1C D(C/A, L1C 

10,23(P(Y)) 

(bit/s) 50)D(C/A, P(Y) & L1C 

(symbol/s)
50(C/A & P(Y))

100)D(L1C 

 

BPSK-R(1)(C/A)| 
BPSK-R(10)(P(Y)) 

BOC(1,1))D(L1C 
) PMBOC (L1C 

3 
1

 RHCP 

(dB) 1,8 

(dBW) 

158,5−(C/A) 
−0,163)D(L1C 
−25,158)P(L1C 

161,5−(P(Y)) 
2

dB 3(MHz) 30,69 

(MHz) 

(d
B

)
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1-2

1(RNSS)GPSBPSK-R(n)

(Mchip/s) n  1,023BOC(m,n)

(MHz) m  1,023(Mchip/s) n  1,023

2dBi 3

°5

3MBOC 

2.6L2

GPS(RNSS)MHz 1 300-1 215L2 

C/AL2CL2 P(Y)L2C

PRN2-2L2GPS

2-2

L2GPSMHz 1 300-1 215

  

(MHz) 1 227,6 ± 15,345

(Mchip/s) 
1,023(C/A & L2C) 
10,23(P(Y)) 

(bit/s) 
50(C/A & P(Y)) 

25(L2C) 

(symbole/s) 50(C/A, P(Y) & L2C) 

BPSK-R(1)(C/A & L2C)

BPSK-R(10)(P(Y))

1 

  RHCP 

(dB) 3,2 

(dBW) 
(C/A & P(Y)) 164,5− 

(L2C) 160,0−

2 

dB 3(MHz) 30,69

1(RNSS)GPSBPSK-R(n)

(Mchip/s) n  1,023BOC(m,n)

(MHz) m  1,023(Mchip/s) n  1,023

2dBi 3

°5 

3.6L5

GPSL5MHz 1 215-1 164(RNSS)L5

L5IL5QL5QL5I
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L5PRN

3-2L5GPS

3-2

L5GPS1 215-1 164MHz 

  

(MHz) 1 176,45±12 

(Mchip/s) 10,23 

(bit/s) 50(L5I) 

(symbole/s) 100(L5I) 

 PSK-R(10)1 

 RHCP 

(dB) 2,4

(dBW) 
(L5I) 157,9− 

(L5Q) 157,9−

2 

dB 3(MHz) 24 

1(RNSS)GPSBPSK-R(n)

(Mchip/s) n  1,023

2dBi 3

°5

L5IL5Q154,9−dBWGPS

(L5I) dBW 157,0(L5Q) dBW 157,0

 

 

 

3 

 
(Galileo)

115 

1.1 15 

2 16 

1.2 16 

3 17 
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1.3 17 

2.3 17 

3.3 17 

4 17 

1.4 E117 

2.4 E619 

3.4 E519 

1

(Galileo)3024

°56

 

1.1

MHz 1 176,45(E5a)MHz 1 207,14(E5b)MHz 1 278,75(E6)MHz 1 575,42(E1)

E5abE5AltBOCBOC

MHz 1 191,795

E5MHz 1 191,795

E5aMHz 1 176,450

E5bMHz 1 207,140

E6MHz 1 278,750

E1MHz 1 575,420

(PNT)



16ITU-R  M.1787-2

 

2

(Galileo)

(GTRF)(ITRS)

1.2

(PNT)

GPSGPSGPS

(PNT)

E1E5

(SAR)Cospas-Sarsat

(MEOSAR)

MHz 406



ITU-R  M.1787-217

3

1.3

24 

1430 000km

°56

2.3

GHz 2

 

 

MHz 5 010-5 000

(RNSS)

3.3

4

(PNT)

1.4E1

E1MHz 1 575,42

(OS)

(PRS)E1

(MBOC)E1E1-BE1-C

BOCE1-A15)(2,5

E1-B
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BOC

BOC)chipf,subfBOC(

C/AGPSMchip/s 1,023

2

2

2
cos

4
sinsin2

)(
),cos(


























 









 







 



s

sc
cBOC

f

f
f

f

f

f

f

ffG
cfsf

 

MHz 1,023 × 15 = sfMHz 1,023 × 2,5 = cf

MBOC)( fGMBOC

)(
11

1
)(

11

10
)1,6()1,1()( fGfGG BOCBOCfMBOC 

 

 

2

),(

sin
2

tan

)(






























 







 


f

f

f

f

f

ffG
cs

cffBOC cs

sf= 1,023 × 1 MHzcf= 1,023 × 1 MHzBOC(1,1)

sf= 1,023 × 6 MHzcf= 1,023 × 1 MHzBOC(6,1)

 

1-3

E1MHz 1 610-1 559 

 

(MHz) 1 591-1 559 

(Mchip/s) PRN 1,023(MBOC) 
5575,2(15,2.5))COS BOC( 

(bit/s) 125(E1-B) 

(symbol/s) 250(E1-B) 

MBOC (OS) 
(15,2.5) (PRS)COS BOC 

  RHCP 

(dBW) 157,25−(MBOC)2

1MBOC

2dBic 05
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2.4E6

E6MHz 1 278,75 E6

(CS)(PRS) 

E6BPSK(5)

E6(10, 5)cosBOC

E6E6

E1

cf = 1,023 × 10 MHzcf = 1,023 × 5 MHz

2-3

E6MHz 1 300-1 215 

 

(MHz) 1 300-1 260 

(Mchip/s) PRN 5,115(BPSK(5)) 
23,10(10,5))COS BOC( 

(bit/s) 500(E6-B) 

(symbol/s) 1000(E6-B) 

BPSK(5) (CS) 

(10,5) (PRS)COS BOC 

  RHCP 

(dB) 155,25−(BPSK(5)) 

dBic 05

3.4E5

E5MHz 1 191,795AltBOC

MHz 15,345

E5E5a

(OS) 

E5a

E5E5b(OS)

E5b

ESAltBOC

















 







 








 








 








 








 


 2

4
cos

2
cos2

2
cos

2
cos

2
cos

2

3
cos

2
)( 2

2

2

22
ssss

s

sc
AltBOC

f

f

f

f

f

f

f

f

f

f

f

f

f

f
fG
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sf= 1,023 × 15 MHzcf = 1,023 × 10 MHz

3-3

E5MHz 1 215-1 164

 

(MHz) 1 219-1 164 

(Mchip/s) PRN 23,10(15,10))OC AltBG( 

(bit/s) 25(E5a) 

125(E5b) 

(symbol/s) 50(E5a)250(E5b) 

AltBOC(15,10)1

  RHCP 

(dB) 155,25−E5a2

155,25−E5b2

1ALTBOCG

2dBic 05 
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4 

 
(QZSS)

1  21 

1.1  21 

2  22 

3  22 

1.3  22 

2.3  22 

3.3  23 

4 QZSS 23 

5  24 

6  24 

7  24 

8 QZSS 24 

1.8 L1QZSS 24 

2.8 L2QZSS 25 

3.8 L5QZSS 27 

1

(QZSS)

°45

 

 

1.1

(QZSS)



22ITU-R  M.1787-2

 

QZSSMHz 1 575,42L1MHz 1 227,6L2MHz 1 176,45L5

(L6)MHz 1 278,75

QZSS

2

QZSS

L1L2L5

(L6)

QZSS

 (ECEF)

(ITRF)

3

1.3

QZSS

2439 970km

31 602km

°45

QZSS

(PRN)

GHz 1,2/1,6

GHz 1,2/1,6

L1L2

2.3

(MCS)
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3.3

QZSS

GPS

QZSSGPS

 

 

4QZSS

QZSSL1

575,42 1 MHz)0f154 (L2227,6 1 MHz)0f120 (L5

176,45 1 MHz)0f115 (L6278,75 1 MHz)0f125 (

10,23 = 0f HzM0f

L1(BPSK)

L1-C/AL1S

(PRN) Modulo-2

10(10-bit-LFSRs)MHz 1,023ms 1

Modulo-250 bit/s/50 Symbol/s250 bit/s/500 Symbol/s

L1C

MHz 1,023

0,5115MHzModulo-2

L2L2CL2C

MHz 1,023MHz 0,5115L2CMms 20

L2CLms 1,525 bit/s/50 Symbol/sModulo-2

L5IQ

QPSKL5SIQ

L5L5MHz 10,23ms 1
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50 bit/s/100 Symbol/sIQ

QPSKMHz 10,23ms 1

L6(BPSK)

(Kasami)MHz 5,115

5 

QZSS 

dB 1,2L12,2dBL2L5L6

(URP)°10

dBi 0

(URP)L1L2L5L6 

1-42-43-4

6

QZSSL1MHz 1 610-1 559L2L6

MHz 1 300-1 215L5MHz 1 215-1 164

(RNSS)

7

QZSSMHz 1 215-1 164MHz 1 300-1 215

MHz 1 610-1 559

8QZSS

QZSS

QZSS

QZSS

1.8L1QZSS

QZSSMHz 1 610-1 559(RNSS)

L1 C/AL1CL/SQZSS

 L1 C/AL1CL1S

L1-C/AL1CL1SL1SaL1Sb
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1-4

QZSSMHz 1 610-1 559 

 1

(MHz) 1 575,42 

(Mchip/s) 1,023 

(bit/s) 50(C/A)250(L1S)25(L1C) 

(symbol/s)50(C/A)500(L1S)50(L1C) 

BPSK-R(1)(C/A & L1S)

BOC(1,1))L1C

MBOCL1C

QZSS

BOC(1,1)

2 

(dB) 1,2 

(dBW) 
(C/A) 158,5−(L1C data) 163−158,25−L1C

(L1S) 161−

3 

dB 3(MHz) 32 

1L1SQZSSQZSS

RFL1SL1-SAIF

2(RNSS)QZSSBPSK-R(n)

(Mchip/s) n  1,023BOC(m,n)

 (MHz) m  1,023 (Mchip/s) n  1,023

3QZSS°10

 

2.8L2QZSS

QZSSMHz 1 300-1 215L2CL6
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2-4

L2CQZSSMHz 1 300-1 215

(RNSS) 

(MHz) 1 227,6 

(Mchip/s) (L2C) 1,023

(bit/s) 25(L2C) 

(symbol/s) 50(L2C) 

BPSK-R(1)(L2C)

1 

(dB) 2,2 

(dBW) 
160− 

2 

dB 3(MHz) 32 

1(RNSS)QZSSBPSK-R(n)

(Mchip/s) n  1,023

2QZSS°10

 

3-4

L6QZSSMHz 1 300-1 2151

 (RNSS) 

(MHz) 1 278,75 

(Mchip/s)(L6) 5,115

(bit/s/Symbol/s) 2 000(L6) 

(symbol/s)250(L6) 

BPSK-R(5)(L6) 
2 

(dB) 2,2 

(dBW) 
155,7−

3 

3 dB(MHz) 564

1L6QZSSQZSS

RFL6LEX

2(RNSS)QZSSBPSK-R(n)

(Mchip/s) n  1,023

3QZSS°10

4MHz 563dB
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3.8L5QZSS

QZSSL5IL5QL5SMHz 1 215-1 164

(RNSS)L5IL5QL5Q

L5I

L5S

4-4

QZSSMHz 1 215-1 164 

(RNSS) 

(MHz) 1 176,45 

(Mchip/s) 10,23 

(bit/s) 50(L5I)(L5S) 250 

(symbol/s) 100(L5I)(L5S) 500

 
BPSK-R(10)(L5)

QPSK-R(10)(L5S)

1 

(dB) 2,2 

(dBW) 
157,9−L5IL5Q

(L5S) 157 
2 

dB 3(MHz) 38,0 

1(RNSS)QZSSBPSK-R(n)

(Mchip/s) n  1,023QPSK-R(n)

(Mchip/s) n  1,023

2QZSS°10
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5 

 
(MSAS)

(MTSAT)

1 28 

1.1 29 

2 29 

3 29 

1.3 29 

2.3 30 

3.3 30 

4 MSAS30 

5 30 

6 31 

7 31 

1

(ICAO)(GNSS)

(SARP)

(GNSS)

(GPS)

(GLONASS) 

(ABAS) 

(GNSS) 

(  (GBAS) 

(GNSS)
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(MSAS)(MTSAT)

SBAS

(MSAS)

(RNSS)(MTSAT)

(MSAS)(MTSAT)

(MTSAT)GPS

RNSSGPS

GPS 

1.1

(MSAS)L1GPS

MHz 1 575,42

(RNSS)MTSAT

(GES)

2

MTSAT(MSAS)GPS

MSASGPS 

(ECEF)1984(WGS-84)GPS

(MCS)GPS(GMS)

3

MSAS

(SBAS)

1.3

MSASMTSATRNSS

(GES)

°135°140°145

GHz 14GHz 1,5
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2.3

(MCS)(GMS)

(MRS)(NCS)MSAS

Hitachi-ohtaKobe

MSASMTSAT

L1L2GPS(MHz 1 227,6)GPS

MTSAT

GPS

MTSAT

3.3

(SBAS)

GPSSBAS

4MSAS

(RNSS)L1GPS

MHz 1 575,42MHz 2,2

Modulo-2500 Symbols/s1 023

1,023Mchip/s

5

MTSATMSAS

1-5MSASMTSAT

1-5

MSAS

(MHz) 
 

(MHz) (dBW) (dB(W/kHz)) (dBi) 

1 575,42 
2M20G1D 2,2 13,0 17,3− 

20,0 
2M20G7D 2,2 16,0 14,3−
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6

MSASL1GPSMHz 1 575,42

MHz 2,2MHz 1 610-1 559(RNSS)

7

MSASMHz 1 215-1 164MHz 1 300-1 215

MHz 1 610-1 559MHz 5 030-5 010

6 

 
LM-RPS

1 31 

2 32 

3 32 

1.3 32 

2.3 33 

4 LM-RPS33 

5 LM-RPS34 

6 35 

7 LM-RPS35 

1.7 L1LM-RPS35 

2.7 L5LM-RPS35

1

LM-RPS(RNSS)

(GUS)

°133°107,3
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LM-RPS°107,3°133

RNSS(FAA)

(NAS)LM-RPS(WAAS)

LM-RPS

(SBAS)

LM-RPSGPS

GPSGPS

(SBAS)

2

LM-RPS(RNSS)

LM-RPS

(RNSS)(FSS)

LM-RPS

GPS

3

LM-RPS

1.3

LM-RPS°133LM-RPS107,3

LM-RPSLM-RPS

(SiS)

%99,9995

%99,9995

GHz 6C1LM-RPSC5

LM-RPSL1LM-RPSMHz 1 610-1 559

L5LM-RPS1 215-1 164MHz2
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L1GPSL5GPS

(RNSS)

100 000°8,75

2.3

(GUS)LM-RPS

LM-RPS

(GUS)

(GUS)

(RF)

MHz 70

C1C5LM-RPS

C-

(GUS)

L1L5LM-RPSGPS

(GUS)

GPS

(GUS)GHz 6

L1L5

(GUS)

(GUS)

(GUS)

LM-RPS°133°107,3

LM-RPS

4LM-RPS

LM-RPSL1LM-RPSL5

LM-RPS(SBAS)

(SBAS)

GPSGPSGPS

GPS
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C/A

GPSC/A

P(Y)L1

LM-RPSL5LM-RPS

L1LM-RPS

L1FAA-E-2892B

L5LM-RPS(RTCA)L5

RTCA/DO-261

LM-RPSL1L5LM-RPS 

°133°107,31-6dB 3

°8,75LM-RPS

1-6 

L1L5LM-RPS

(dBW)(1)

L1

LM-RPS

L5

LM-RPS 

LM-RPS133 36,6 33,0 

LM-RPS107,3 34,2 34,9 

(1) 

5LM-RPS

(RNSS)

LM-RPSC-(MHz 6 700-6 425)LM-RPS°133LM-RPS

°107,3

LM-RPS133C1L16 639,27MHz

C5L5MHz 6 690,42LM-RPS

107,3C1MHz 6 625,45C5MHz 6 676,45

L1GPSMHz 1 575,42

L5GPSMHz 1 176,45GPS

LM-RPSGPSL1L5

GPS

GPSGPS

GPS
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6

LM-RPS°133°107,3

(TT&C)LM-RPS

LM-RPS

GHz 4/6

7LM-RPS

LM-RPS(RNSS)

LM-RPS

LM-RPS

1.7L1LM-RPS

2-6L1LM-RPS

2-6

L1LM-RPSMHz 1 610-1 559

  

(MHz) 1 575,42 ± 12 

(Mchip/s) 1,023 

(bit/s)250 

(symbol/s) 500 

BPSK-R(1)

1 

(RHCP) 

(dB) 2,0 

(dBW) 158,5−2 

dB 3(MHz) 24,0 

1(RNSS)LM-RPSBPSK-R(n)

 (Mchip/s) n  1,023

2LM-RPS

dBi 3

°5 

2.7L5LM-RPS

3-6L5LM-RPS
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3-6 

L5LM-RPSMHz 1 215-1 164

  

(MHz) 1 176,45 ± 12 

(Mchip/s) 10,23 

(bit/s) 250 

(symbole/s) 500 

 BPSK-R(10)

1 

  

(dB)2,0 

(dBW) 157,9−2 

dB 3(MHz) 24,0 

1(RNSS)LM-RPSBPSK-R(n)

(Mchip/s) n  1,023

2LM-RPS

dBi 3

°5 

 

 

7 

 

COMPASS

 

1 37 

1.1 37 

2 37 

3 37 

1.3 38 
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2.3 38 

3.3 38 

4 COMPASS38 

1.4 COMPASS1 610-1 559MHz38 

2.4 COMPASSMHz 1 300-1 16439 

5 40

1

COMPASS30

°58,75°80°110,5°140°160

 

1.1

COMPASS

COMPASSMHz 1 575,42MHz 1 191,795MHz 1 268,52

COMPASS

2

COMPASS

COMPASS

COMPASS

3
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1.3

30

°58,75°80°110,5°140°160

144,58430

27(MEO)(IGSO)

°55

21 500km

(IGSO)°55

°118

2.3

(MCS)

3.3

COMPASS

4 COMPASS 

COMPASS

1.4 COMPASS1 610-1 559MHz 

COMPASSMHz 1 610-1 559(RNSS)

MHz 1 575,42
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B1-ABOC(14,2)B1-A

DA-1BSymbol/s bit/s/100 50

PA-B1

C-B1DC-B1

Symbol/s bit/s/100 50PC-B1

COMPASSBOCPSKBOC(m,n)

(MHz) m  1,023(Mchip/s) n × 1,023

(PSD)

B1-CMBOC(6,1,1/11)

PSDB1-C

)(
11

1
)(

11

10
)( 1,61,1 fBOCfBOCfS 

2.4COMPASSMHz 1 300-1 164 

COMPASSMHz 1 300-1 164(RNSS)

B2B3B3-A

B2COMPASSMHz 1 191,795

(15,10)aB2 AltBOC 

B2COMPASSaCOMPASS B2

D-aB2Symbol/s 50bit/s/ 25

P-aB2

B2COMPASSbCOMPASS B2

D-b2B50 bit/s / 100 Symbol/s

P-bB2

PSDAltBOC
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B3MHz 1 268,52

(QPSK)(PRN)10,23Mchip/sIQ

Modulo-2bit/s 500

B3-AMHz 1 268,52

BOC(15,2.5)A-B3DA-B3

Symbol/s bit/s/100 50PA-B3

5

°5

dBi 0

1-7 

MEO

(dBW)GSO/IGSO(dBW) 

B1-A 156,9− 157,7− 

B1-C  158,0−157,7− 

B2a /B2b  154,5− 156,8− 

B3/B3-A 156,0− 158,3− 

 

8 

 

(Inmarsat)

 

1 41 

1.1 41 

2 41 

1.2 42 

2.2 42 

3 42 

4 43 
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1

(RNSS)

(SBAS)(RNSS)

(Inm-3)

(RNSS)(Inm-4)

(RNSS)

(MSS) GHz 1,6/1,52008

1-82009

1-8

  

3F1 °64 

3F2 °15,5 

3F3 °178 

3F4°54 

3F5 °25 

4F1 °143,5 

4F2 °25 

4F3 °98 

1.1

(Inm-3)

(SBAS)(EGNOS)

(ESA)(EGNOS)

(Inm-3)(AOR-E)°15,5

3F2(IND-W)°253F5

2

34(SBAS)
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1.2

Inm-3

(SBAS)MHz 6 700-5 925

L1GPSMHz 1 575,42

MHz 4 200-3 400

Inm-4

(SBAS)MHz 6 700-5 925

L1GPSMHz 1 575,42L5GPS

MHz 1 176,45

Inm-3Inm-4(RNSS)

100 000

30 000

(GPS)(GLONASS)

2.2

(SBAS)

3

(SBAS)

L1GPSL1GPS(Inm-3)L5GPS(Inm-4)

(SBAS)SBAS

GPSGPS

GPS

GPS

C/A(SBAS)

GPSC/A

P(Y)L1L5

L1(FAA-E-2892B)

L5L5(RTCA/DO-261)

L1L5Inm-3Inm-4

2-8dB 3

°8,75
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2-8

(dBW)L1L5

 L1 L5 

Inm-3F1 33  

Inm-3F2 33  

Inm-3F333  

Inm-3F4 33  

Inm-3F5 33  

Inm-4F1 31,4 29,9 

Inm-4F2 31,4 29,9 

Inm-4F3 31,4 29,9 

* 

1

GPS

GPS

GPSGPSGPS

4

(MSS)

(TT&C)

9 

 

(NIGCOMSAT SBAS)

1  44 

2  44 

3  44 
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4  44 

5  44 

6  45 

1.6 L1 45 

2.6 L5 45

1

(NigSAS)

(RNSS)

NIGCOMSAT-1G°42,5132007NIGCOMSAT-1A

°19,2NIGCOMSAT-1D°22

(RNSS)

2

1-9(SBAS)

CL

1-9 

 (MHz)   

C1- 6 698,42  4MHz 

C5- 6 639,45  20MHz 

L1- 1 575,42  4MHz 

L5- 1 176,45  20MHz 

3

(NigSAS)GPS

GPS

4

NigSAS

(SBAS)

5

L

NIGCOMSAT-1G
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6

NigSAS(SBAS)L1L5

GPS(I)(Q)

(SBAS)

SBASPRN

bit/s 50

1.6L1

L1MHz 1 575,42I

L11,023Mchip/s1 023

Q(RNSS)

(GNSS)(SBAS)17

2-9

2.6L5

L5MHz 1 176,42IQ

L510,23Mchip/s10 230

L5

3-9

3-9

(MHz) 
 

(MHz) (dBW)(dB(W/Hz)) (dBi) 

1 575,42 
4M00X2D 4,0 17,9 42,1− 

13,5 
2M20X2D 2,2 17,9 42,1− 

(MHz) 
 

(MHz) (dBW) (dB(W/Hz)) (dBi) 

1 176,45 
20M0X2D 20 16,5 53,5− 

13,0 
4M00X2D 4 16,5 43,5− 
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10 

 
(IRNSS)SBAS

GAGANGPS

1 46 

1.1 IRNSSGAGAN47 

2 47 

1.2 IRNSSGAGAN47 

3 47 

1.3 47 

2.3 48 

3.3 48 

4 IRNSSGAGAN48 

1.4 IRNSS48 

2.4 GAGAN51 

1

(IRNSS)IRNSS

MHz 1 215 -1 164MHz 1 610-1 559 

IRNSSGSO(I-GSO)29

I-GSO11

(SBAS)GEO(GAGAN) GPS

SBAS GAGANGPS

SBAS

WAASEGNOS(ECAC)

MSAS
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1.1IRNSSGAGAN

IRNSS

IRNSSL5MHz 1 176,45

(SPS)1MHzBPSK(RS)BOC(5,2)

L1IRNSSMHz 1 575,42

SPSBOC(1,1)CBOC(6,1,1/11)(6,1,1/11) TMBOCRS

(5,2)sBOC(4,2)c BOC(12,2)cBOC

GNSS

SBAS GAGANGPSMHz 1 610-1 559MHz 1 575,42

MHz 1 215-1 164MHz 1 176,45

2

IRNSS

IRNSS

IRNSS

WGS-84

IRNSS

IRNSS

SBAS GAGAN

GAGANGPS

1.2IRNSSGAGAN 

IRNSS

3

IRNSSGAGAN

1.3

IRNSS(I-GSO)

IRNSS

I-GSO



48ITU-R  M.1787-2

 

2.3

IRNSSIRNSS

IRNSS

(INC)

(IRIMS) IRNSS

IRNSSIRIMS

IRNSSINC

IRNSS(IRNWT)IRNSS

CDMAIRNSS(IRCDR)

GAGAN(INLUS)

INRESINRESS

(MCC)GAGAN

3.3

IRNSSGAGAN

 GAGAN/IRNSS 

GNSSIRNSSGAGANGPSGLONASS

4IRNSSGAGAN

1.4IRNSS 

IRNSSMHz 1 176,45MHz 1 575,42

BPSK

IRNSSBOC(5,2)BOC

BOC)chip,fsubf( BOC

1,023Mcps
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PSDBOC

2

cos

2
cos

2
sin

)(
),sin(




























 








 








 


f

f

f

f

f

f

f

ffG
c

s

s
cBOC

cfsf

sf1,023 × 5 MHz

cf1,023 × 2,0 MHz

1.1.4IRNSS 

1-10

L5IRNSS 

RNSS

SPS RS 

(MHz) 1 176,45±12 

(Mcps) PRN1,023 2,046 

(bit/s) 25 

(symbol/s)50 

BPSK (1 MHz) BOC (5,2) 

RHCP 

(dB)1,8 

(dBW)156,37–  159,30– 

RFdB 3(MHz) 24 
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2-10

L1IRNSS 

RNSS

SPS RS 

(MHz) 1 575,42±12 

(for 1 575,42 ± 12 

/ (4,2))c(5,2)/BOCsBOC

42 ± 15 (for ,1 575

(12,2))cBOC

(Mcps) PRN1,023 2,046 

(bit/s) 25 

(symbol/s) 50 

BOC (1,1)/CBOC(6,1,1/11) 
/ TMBOC(6,1,1/11)**

(4,2)/  c(5,2)/BOCsBOC

(12,2)cBOC 

RHCP 

(dB) 1,8 

(dBW)
161,74 156,37– 

RFdB 3(MHz)24 
(4,2)) /c(5,2)/BOCs24 (for BOC 

30 (for BOCc(12,2)) 

RNSS

MBOCBOCBOC(TMBOC)BOC(CBOC)

MBOCTMBOCBOC

CBOCBOC

TMBOC (6,1,1/11)1BOC(6,1)1/112(1,1)10/11

TMBOC(6,1,1/11)11/11BOC(6,1)210/11BOC(1,1) 

 

 𝑠(𝑡)=(α∗𝑏𝑜𝑐(𝑡)−α∗𝑏𝑝𝑠𝑘(𝑡))∗cos(2π𝑓𝑠𝑐𝑡)−

(β∗𝑝𝑖𝑙𝑜𝑡(𝑡)+γ∗𝑏𝑜𝑐(𝑡)∗𝑝𝑖𝑙𝑜𝑡(𝑡)∗𝑏𝑝𝑠𝑘(𝑡))∗sin(2π𝑓𝑠𝑐𝑡)
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2.4GAGAN

3-10

L1GAGANMHz 1 610-1 559

RNSS

(MHz) 1 575,42±9(C/A) 

(Mcps) PRN1,023(C/A) 

(bit/s) 250(C/A) 

(symbol/s) 500(C/A) 

BPSK-R(1) (C/A) 

RHCP 

(dB) 2,0 

(dBW)(C/A) 157,37– 

RFdB 3(MHz) 18 

4-10

L5GAGANMHz 1 215-1 164

RNSS

(MHz) 1 176,45±12 

(Mcps) PRN10,23 

(bit/s) 250(L5I) 

(symbol/s) 500(L5I) 

BPSK-R(10) 

RHCP 

(dB) 2,0 

(dBW)(L5I) 156,3– 

RFdB 3(MHz) 24 
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