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81M2I3D4X5X6X7X8X9 2 3 4 MID X 0 9
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81M2I3D4X5X6X7X8X9
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5
a) RCC MRCC 7

24
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b) 3

6 5 /

2

3
AIS- SART MOB EPIRB -AIS

1 –

AIS-SART

917203X4X5Y6Y7Y8Y9 

X4X5 = ID 01 99 Y6Y7Y8Y9 = 0000 9999 9999
0000

2

MOB DSC / AIS

917223X4X5Y6Y7Y8Y9 

X4X5 = ID 01 99 Y6Y7Y8Y9 = 0000 9999 9999
0000

3 –

EPIRB-AIS

917243X4X5Y6Y7Y8Y9 

X4X5 = ID 01 99 Y6Y7Y8Y9 = 0000 9999 9999
0000

EPIRB-AIS EPIRB-AIS MMSI
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MMSI MID MMSI
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b) RR 20.16 MMSI
c)

MMSI
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d) V MMSI
MMSI

2

DSC GNSS VHF

a) 2 1 VHF MID 100 000
VHF 100 000 DSC GNSS VHF

MID
100 000

b) MID 80%
MID

MID

______________
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o) ITU-R M.476
ITU-R M.476  

1 7 ARQ  

2 7
 

3 1 2 1  
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1 A ARQ B FEC  

1.1 A ARQ B FEC 2.2 2.3 7
 

1.2 FSK 100 Bd 30
10  6  

1.3 F1B J2B 170 Hz
1 700 Hz  

1.4 ITU-R SM.1137
ITU-R M.585  

1 – 6 dB 270 Hz 340 Hz  

1.5 2
5 50 Bd  

1.6 
ITU-R  

M.218  

1.7 A ARQ
1 tE tE
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ARQ  
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2.1  
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2.2  

1  

- 121 -



6 ITU-R M.625-4  

2.3  

2  

 

 1 

 

 
2 

(1) 7 (2) 

  
(3) 

1 2 3 4 5 

(3) 
1 2 3 4 5 6 7 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

– 
? 
: 
4  

3 
5  
5  
5  
8 

 
 

. 
, 
9 
0 
1 
4 
’ 
5 
7 
= 
2 
/ 
6 
+ 

ZZAAA 
ZAAZZ 
AZZZA 
ZAAZA 
ZAAAA 
ZAZZA 
AZAZZ 
AAZAZ 
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N3 N4 N5 N6 N7 N1 N2 N3 20

CN1 N3 N4 N5 CN2 N5 N6 N7
CN3  
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N3    N4    N5    CN2 

N5    N6    N7    CN3 
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2 3  

 

364775427 7 P E A R D B Y ITU-R M.491  
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5    13    19  =  17 37-20  

19    16    18  =  13 53-20-20  

18    11     7  =  16 36-20  

17 13 16   Z E R 
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CK1 Z 26 1  

CK2 E 5 1  

CK3 R 18 1  

3 A ARQ  

3.1  

ISS IRS
IRS ISS
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3.2.1 

ISS IRS  
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3.5  
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ISS IRS  

3.5.2 4 7 3a
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3.5.2.1 4 7

4 5 9  
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– 1

 
– 2  

– 4
 

– 7
 

– 7 3  
1 – RR 2088 2134 2143 2

146  
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3.5.4 
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128  

3.5.5 IRS  
– 4 1 2

1  
– 7

4 1  

3.5.6 1 2 ISS
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1 – ITU-R M.476 1
2  
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3.6.18 32
 

3.6.19 3.7.1
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3.7.1 
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–  
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–  
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3.7.3 ISS IRS
 

3.7.4 IRS
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3.7.5 IRS 1  
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– 1  
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3.7.6 IRS 2  
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– 2  

– 2  

3.7.7 ISS 1 2
1 2

1 2  

–  

–  

– 3  

3.7.8 1 ISS 1  

3.7.9 2 ISS 2  

3.7.10 ISS  

3.7.11  

3.7.11.1   ISS
30 26 2

 

3.7.11.2   26
2 IRS 3

 
1 – IRS  

3.7.11.3   IRS 3  
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3.7.11.4   3 ISS
 

3.7.11.5   
IRS ISS  
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3.7.12.1 1 2  

3.7.11.6   ISS IRS  
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1 2 2
1  

3.7.12  
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3.7.13  

3.7.13.1   ISS 30
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IRS  
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1 2
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3.7.14.4   IRS 3.7.11
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7 4

5  

3.8.3 5 3.6
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– 1 2
 

– 2 1  
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3.8.6 1
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– 1 2 IRS

ISS 3.7.11.1
 

  

- 131 -



16 ITU-R M.625-4  
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3.8.8 4  

– IRS  
– 1 2  
– 2 1  
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3.9  
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 - Y3 - Y4  3 4 2  

Y5 - Y6 - Y7  5 6 7 3  
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CBSS B CBRS B

SBSS B SBRS  
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B B DX
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M E S S A G E

M E S S A G E

 

4.3 CBRS SBRS  

B B DX RX
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4.4.2 2 1
DX 2 RX 1 16
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1 2 DX 1 RX

CBRS
27 28
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ITU-R RA.769-2 11

1 2

(1) 1 2

(2) 1 2

(3)

(4)

(5) 2 000
1 mK

(6) 5 P k T
k 1.38 10 23 (J/K) P

(7) PH P
10% PH 0.1 P f PH

(8) PH pfd
SH f

(9) PH

SH 4 kHz 1 MHz
36 dB 60 dB

3

VLBI

(MHz) (dB(W/m2 Hz)))

325.3 –217
611 –212

1 413.5 –211
2 695 –205
4 995 –200
10 650 –193
15 375 –189
23 800 –183
43 000 –175
86 000 –172

______________
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ITU-R  SM.1138-3 1

ITU-R  SM.1138-3

1995-2007-2008-2019

a)

b)

1 RR

1

1

2

Bn:

B:

N:

M:

C:
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2 ITU-R  SM.1138-3

D:
2  

t:

tr: 10% 90%

K:
K ITU-R SM.328 52

Nc:

fp: Hz

Ns: kHz

I.  

– –

II.  

1. 

Bn = BK
K = 5 
K = 3

25
B = 20, K = 5

100 Hz 100HA1AAN

Bn = BK + 2M
K = 5
K = 3

25 e
B = 20, M = 1 000, K = 5

2 100 Hz = 2.1 kHz 2K10A2AAN

Bn = M 2 110 Hz
M = 2 110

2 110 Hz = 2.11 kHz 2K11H2BFN

Bn = 2M + 2DK

2
BM

B = 50
D = 35 Hz 70 Hz 
K = 1.2

134 Hz 134HJ2BCN

Bn =
+ M + DK

2
BM

15
2 805 Hz

B = 100
D = 42.5 Hz 85 Hz 
K = 0.7

2 885 Hz = 2.885 kHz 2K89R7BCW

2. 

Bn = 2M M = 3 000
6 000 Hz = 6 kHz 6K00A3EJN

Bn = M M = 3 000
3 000 Hz = 3 kHz 3K00H3EJN

Bn = M – M = 3 000
= 300 Hz

2 700 Hz = 2.7 kHz 2K70J3EJN
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ITU-R  SM.1138-3 3

2.

Bn = M = 2 990 Hz
M = 2 990

2 990 Hz = 2.99 kHz 2K99R3ELN

2
Bn = Nc M – Nc = 2

M = 3 000
= 250 Hz

5 750 Hz = 5.75 kHz 5K75J8EKF

2
Bn = M 2

M = 3 000
6 000 Hz = 6 kHz 6K00B8EJN

3. 

Bn = 2M
M

4 000 10 000
M = 4 000

8 000 Hz = 8 kHz 8K00A3EGN

Bn = M
M

4 000 10 000
M = 4 000

4 000 Hz = 4 kHz 4K00R3EGN

Bn = M –
M = 4 500

= 50 Hz
4 450 Hz = 4.45 kHz 4K45J3EGN

4. 

ITU-R 625
5 MHz

5.5 MHz
6.25 MHz

750 kHz
7 MHz

6M25C3F --

750KF3EGN

5. 

Bn = C +
2
N + DK

K = 1.1

N = 1 100 352
60 /

C = 1 900
D = 400 Hz

2 890 Hz = 2.89 kHz

2K89R3CMN

Bn = 2M + 2DK

2
BM

K = 1.1

N = 1 100
D = 400 Hz

1 980 Hz = 1.98 kHz 1K98J3C --
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4 ITU-R  SM.1138-3

6. 

Bn = 2C + 2M + 2D 5 MHz 6.5 MHz
= 50 kHz:

C 6.5 106

D 50 103 Hz
M 15 000

13.13 106 Hz
13.13 MHz

13M1A8W --

Bn = 2M 10 1 kHz 164 kHz
M 164 000

328 000 Hz 328 kHz 328KA8E --

VOR
VOR=VHF

Bn = 2Cmax + 2M + 2DK
K = 1

:
– 30 Hz
– 9 960 Hz
–
– 1 020 Hz
Cmax 9 960
M 30
D 480 Hz

20 940 Hz 20.94 kHz 20K9A9WWF

Bn = M
ITU-R F.348

3 15
12 000 Hz = 12 kHz 12K0B9WWF

7. 
7.1 

Bn 2M
M = 4 000

8 000 Hz = 8 kHz 8K00A3XGN

7.2. 

Bn BK 2M B = 1/s
M = 1
K = 5

7 Hz 7H00A2XAN

7.3. 

Bn BK 2M B = 1/s
M = 1
K = 3

5 Hz 5H00A2XAN
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ITU-R  SM.1138-3 5

III-A.

1. 

Bn = 2M + 2DK

2
BM

K 1.2

B 100
D 85 Hz 170 Hz 

304 Hz 304HF1BBN

Bn = 2M + 2DK

2
BM

K 1.2

B 100
D 85 Hz 170 Hz 

304 Hz 304HF1BCN

Bn = 2M + 2DK

2
BM

K 1.2

B 100
D 85 Hz 170 Hz 

304 Hz 304HF1BCN

Bn = 2M + 2DK
B:

Bd

2
BM M 2B

K 1.1

400 Hz

B 100
M 50
D 600 Hz

1 420 Hz 1.42 kHz 1K42F7BDX

2. 

Bn = 2M + 2DK
K 1

K

D 5 000 Hz
M 3 000

16 000 Hz 16 kHz
16K0F3EJN

3. 

Bn = 2M + 2DK
K 1 D 75 000 Hz

M 15 000
180 000 Hz 180 kHz 180KF3EGN

4. 

Bn = 2M + 2DK

2
NM

K 1.1

N 1 100 /
D 400 Hz

1 980 Hz 1.98 kHz 1K98F1C --

Bn = 2M + 2DK

2
NM

K 1.1

N 1 100 /
D 400 Hz

1 980 Hz 1.98 kHz 1K98F3C --
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6 ITU-R  SM.1138-3

5. III-B

Bn 2fp 2DK
K 1

60 60 kHz
300 kHz

(rms) 200 kHz
331 kHz

100 kHz rms
D 200 103 3.76 2.02
        1.52 106 Hz
fp 0.331 106 Hz

3.702 106 Hz
3.702 MHz

3M70F8EJF

Bn 2M 2DK
K 1

960 60 kHz 4 028 kHz
rms 200 kHz 4 715 kHz

140 kHz rms

D 200 103 3.76 5.5
4.13 106 Hz

M 4.028 106

fp 4.715 106

(2M 2DK) 2 fp

16.32 106 Hz 16.32 MHz 16M3F8EJF

Bn 2fp 600 60 kHz 2 540 kHz
rms 200 kHz 8 500 kHz

140 kHz rms

D 200 103 3.76 4.36
3.28 106 Hz

M 2.54 106

K 1
fp 8.5 106

(2M 2DK) 2 fp

17 106 Hz 17 MHz 17M0F8EJF

Bn 2M 2DK
K 1 M 75 000

D 75 000 Hz
300 000 Hz 300 kHz

300KF8EHF
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ITU-R  SM.1138-3 7

III-B. FM/FDM
D

FM/FDM
Bn 2M 2DK

Bn D rms
fp M

Bn 2fp 2DK
0.25 rms rms 70

Bn = 2fp                 Bn = 2M 2DK

(1)

Nc
antilog

20

3 Nc 12 4.47 antilog 
20

12 Nc 60 20
 log22.6antilog76.3 cN

(2)

Nc
antilog

20

60 Nc 240 20
 log4–1antilog76.3 cN

Nc 240 20
 log01–15antilog76.3 cN

(1) 3.76 4.47 11.5 13.0 dB
(2) 3.76 11.5 dB
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8 ITU-R  SM.1138-3

IV.

1.

t
KBn

2

K

1 10
6

150 m
K = 1.5 t ~– tr

27 dB

t =

=
8103

1502

= 1 10–6 s
3 106 Hz 3 MHz

3M00P0NAN

2.

t
KBn

2

K 1.6

36
0.4 s

8 106 Hz 8 MHz

8M00M7EJT

3. 
3.1

(epoch 
measurement)

Bn = 2/tr tr = 1 ms
2 000 Hz = 2 kHz 2K00K2XAN

3.2 

Bn = 2/tr tr = 1 ms
= 2 000 Hz = 2 kHz 2K00K2XAN

V.

(OFDM)
OFDM(COFDM)

Bn = Ns∙K 53
312.5 kHz (K = 53, Ns = 312.5 kHz)

BPSK QPSK QAM
Bn = 312.5 kHz × 53 = 16.6 MHz

16M6W7D

______________
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ITU-R SA.1154-0 1

ITU-R SA.1154-0 * **

SR SO
EES 2 025-2 110 MHz

2 200-2 290 MHz

1995

a RR 5.391 5.392 2 025-2 110 MHz 2 200-2 290 MHz
SR SO EES FS MS

b 1992 WARC-92
211 CCIR 2 025-2 110 MHz 2 200-2 290 MHz

c LEO SR SO EES

d 2 025-2 110 MHz 2 200-2 290 MHz
SR SO EES 1

e 2 SR SO EES
2 025-2 110 MHz 2 200-2 290 MHz

f ENG 3
4

g DRS
2 200-2 290 MHz 2 025-2 110 MHz

h SR SR SO EES

* 4 8 9

** ITU-R 44 7 2003
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2 ITU-R SA.1154-0

j ITR-U SA.609 1 1.1 1.2 2 SR

k ITU-R SA.609

l SR SO EES 2 025-2 110 MHz 2 200
-2 290 MHz ITU-R SA.1020 ITU-R SA.1018

DRS 2 025-2 110 MHz 2 200-2 290 MHz
DRS

m SR SO EES 6 dB N/I 1 dB

n 2 dB DRS 10 dB N/I
0.4 dB

o FS MS

p DRS GSO

q GSO SR SO EES
2025-2110MHz SR SO EES DRS

r GSO SR SO ESS
2200-2290MHz SR SO ESS
DRS

s

1 2 025-2 110 MHz 2 200-2 290 MHz

1 SR SO ESS
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ITU-R SA.1154-0 3

1 SR SO ESS 2025-2110MHz

1.1 0.1
–180 dB W/kHz

1.2 0.1
–184 dB W/kHz

2 SR SO ESS 2 200-2 290 MHz

2.1 0.1 –216 dB W/Hz

2.2 DRS 0.1 –184 dB W/kHz

3 2 025-2 110 MHz 2 200-2 290 MHz 1
SR SO EES

4
1 2

5 2

6 2 025-2 110 MHz 3

7 2 200-2 290 MHz 4

1

/

1

FPLMTS
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4 ITU-R SA.1154-0

2 025-2 110 MHz 2200-2290 MHz

ITU-R

1

1

FPLMTS
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ITU-R SA.1154-0 5

FPLMTS

2

2 025-2 110 MHz 2 200-2 290 MHz SR
SO EES

7 8b ITU-R SA.363
ITU-R SA.609 8

21.15 21.14 ITU-R
SA.609 ITU-R SA.363

2 025-2 110 MHz 300 2 200-2 290 MHz 350
6

3 FPLMTS

2 GHz
FPLMTS 230 MHz

FPLMTS 8
1
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6 ITU-R SA.1154-0

1

m 50 10 3

E/km2 500 (0.25) 1 500 (1.2) 20 000 (1.2)

(km2) 0.94 0.016 0.0006

(kHz) 25 50 50

(E) 470 24 12

493 34 23

(MHz) 111 27 24

(W) 1-5 0.02-0.05 0.003-0.01

(kbit/s) 8 (16) (16)

(3) 3 (3)

(E) 0.1 (0.04) 0.04 (0.1) 0.2 (0.1)

( ) 50 (10) 80 (20) (20)

FPLMTS E
FPLMTS

230 3 2 3 140

3 2000 40 250 km
4 250 km 750 km 250 km

960 6 5 29

FPLMTS
6.6 dB 27 dB

5 25
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70
10 dB

3 dB

4

4.1

7 8b ITU-R SA.363
r

1 –184.0 dB(W/kHz), r 3°

2 –216.0 dB(W/Hz), r 5°

SO SR 5.5 m 15 m
2

8

4.2

800 K −200 dB W/Hz
600 K

ITU-R SA.609 0.1 –177 dB
W/kHz
–182 dB W/kHz –212 dB W/Hz 1.1 1.2
2.2

0 dBi –6 dBi

0 dBi
–212 dB W/Hz
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8 ITU-R SA.1154-0

2

35 dBi –247 dB
W/Hz

ITU-R SA.363 SO 20 dB C/I

9.6 dB ES/N0 10–5 3 dB
12.6 dB C/N I/N –7.4 dB

Im/N –12.4 dB –200 dB W/Hz
–212.4 dB W/Hz

1.5 dB Es/No 10–5 3 dB
4.5 dB C/N I/N –15.5 dB Im/N

–20.5 dB –200 dB W/Hz –217.5 dB W/Hz
ITU-R SA.609 5 dB

–212 dB W/Hz ITU-R SA.609
ITU-R SA.363
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ITU-R SA.1154-0 9

5

5.1 2 025-2 110 MHz

5.1.1

250 km 36 000 km 90

3
10 W

70

3

4 250 km 750 km

5 29
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4

i=98 )

Ai

hR
hRAi

22

R 6 378 km
h 250 km 36 000 km

250 km 960 750 km
2 700 2 1 7

Pi

2

2

)4( xfB
cE

P
i

i
i
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5

i=29 )

P i

mm d

hx

x

im
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d

hx im

iia
i x

x

A

ABf
cEn

x
xAB

xdAhBpn
P d

d

)4(
d

)(
2

)(
2

22

2

hR
hxRA x

)( 22

)(

x
hR

R
x

dA x 2
d

)(

22)( RhRdm

)]ln()[ln(
)4( 2

2

hd
RhBf

cEnP m
m

ia
i

Pi

Ei e.i.r.p.

x
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f

na

c

Bi

Bm

dm

2

5.1.2

e.i.r.p. 66 dBW 78 dBW

2
–10 dBi 5.5 m –6 dBi

e.i.r.p. e.i.r.p. SO
kbit/s SR 1 kbit/s 100 kbit/s

m e.i.r.p. dBW e.i.r.p. dB W/4 kHz

5.5 3° 20-50 14-47

15 3° 19-50 13-47

FPLMTS
–150 dB W/4 kHz

100 km

5.2 2 200-2 290 MHz

230
3 2 3 140 2.8 E/km2

0.56 E/km2
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20 20 000 
E/km2 750 km 3 dB 250 km 5 dB

3
4 dB 7 dB

9 dB 16 dB

10 km 43-75 dB

6
6

6

dB

2 025-2 110 MHz 16-32 31-45 35-52

2 200-2 290 MHz 39-47 47-55 51-75

2 025-2 110 MHz 16-32 31-45 35-52

2 200-2 290 MHz 27-37 35-45 39-52
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FPLMTS

RR ITU-R

2

1

SR SO EES
2 025-2 110 MHz 2 200-2 290 MHz

2 025-2 110 MHz 2 200-2 290 MHz

2 e.i.r.p.

2 025-2 110 MHz 2 200-2 290 MHz e.i.r.p.
28 dBW 24 dBi

22 26.5 dBi e.i.r.p.
28 37 dBW 250 km 36 000 km

2 200-2 290 MHz 2025-2110MHz
e.i.r.p. 7

e.i.r.p.
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e.i.r.p. 28 dBW 24 dBi
1 000

3

7 4

3.1

3.1.1

3.1.1.1

LEO

=34 dBi

ITU-R S.672
–20 dB

7

ENG
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2 025-2 110 MHz 2 200-2 290 MHz

1 3

2 4

3.1.1.2 LEO DRS

=25 dBi

ITU-R S.672
–20 dB

=300 km

=29

3.1.1.3 LEO

=0 dBi

=300 km

29

3.1.1.4

LEO

=45 dBi

28 29

3.1.2

3.1.2.1 — ENG

=25 dBi

= –38 dB W/kHz

28 29
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3.1.2.2

=0 dBi

=–42 dB W/kHz

3.2

7 4 8

8

        
dB

1A

1B

1C

1D

LEO ENG DRS +31.0

+ 7.5

+6.5

+6.5

0.65

0.20

0.15

0.15

2A

2B

2C

2D

LEO ENG +2.5

+2.5

+2.5

+2.5

0.20

0.04

0.045

0.035

3A

3B

3C

3D

DRS –16.5

–16.5

–15.0

–15.0

2.50 1

1.50 1

0.15 1

0.50 1

4A

4B

+48.5

+48.0

1.00

0.55

1

3.2.1 2 025-2 110 MHz LEO DRS

8 ENG
ENG 1 dB 0.1

ENG

3.2.2 2 025-2 110 MHz LEO

100 150 ENG

3.2.3 2 200-2 290 MHz LEO

8
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3.2.4 2 200-2 290 MHz LEO

0.5 km 5

3

2 025-2 110 MHz ENG
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SR SO EES ENG

2 /ENG
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ENG ENG

3 ENG

ENG

3.1
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ENG 10.8 dBW 20-22 dBi
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15 m ENG
ENG ENG 30%-50% 5 dB

3.2

5 dBW
0-3 dBi

ENG

9 2 025-2 110 MHz ENG

9

2 GHz ENG

dBi

ENG
12 W 22

12 W 25

100 mW 0-5

/ 100 mW 0

1 W 12

1 3 W 16

2 12 W 12

3 W 7

12 W 7

3 W 7

12 W 12

12 W 7
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4

ENG ENG

6 2
2 ENG

ENG

ENG     
1 200-1 230 1 700-1 900 2 300-2 330 1 500-1 700 ENG

0600-0900 ENG
ENG ENG 15

5 5

5

1 990-2 110MHz ENG

8 1 990-2 110 MHz ENG 7 1 18 MHz
17 MHz ENG

21 ENG
ENG

ENG FM
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8

ENG

4

2 200-2 290 MHz

1

1 000 km 15 1 000 km 3 MHz
e.i.r.p. 10 W

2

20 60 2 200-2 290 MHz
10
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1 W 5 W

30 dB

1 MHz 10 MHz
99

SNR 9 dB 15 dB
20 km 400 km 3 000 km

0.5 MHz 10 MHz 200 K 500 K
6 dBi 50 dBi

20 dBi
2.44 m 8 10 m 32.8

3

2 200-2 290 MHz 1 MHz 90

2 200-2 290 MHz
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9
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2 200-2 290 MHz 1 000 km
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RQ RPT

RQ RPT

RQ RPT

RQ RPT

KOR-REK-SHUN

ITU-R M.1170
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IN-TER-CO

RQ RPT
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RCC

REF

RPT

RQ

S

SAR

SIG RQ RPT

SLT

SVC

SYS

TFC

TR

TU

TXT RQ RPT

VA

W

WA RQ RPT

WB RQ RPT

WD

WX

XQ

YZ

______________
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Δ

< Δ ≤
< Δ ≤
< Δ
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ITU-R M.1174-4 1

ITU-R M.1174-4 *

450 470 MHz
1995-1998-2004-2015-2019

RR 5.287
25 kHz 12.5 kHz

/

Ch.

DCS

FSK

a) 450 470 MHz

b)

1 450 470 MHz 1

2 DCS

3 DCS

4

5 12.5 kHz 6.25 kHz

*
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2 ITU-R M.1174-4

1

450 470 MHz

1

2 2 W
10 dB

3 3.5 m

25 kHz 12.5 kHz

4 6 dB/ 6 dB/

5 100%
5 kHz
5 kHz

100%
2.5 kHz
2.5 kHz

6 5 10 6 2.5 10 6

7 3 000 Hz 2 550 Hz

12.5 kHz 6.25 kHz

8 4FSK 4FSK

9 ±3 024 Hz ±1 471 Hz

10 ±2 ppm
±2 ppm

±1.5 ppm

±2 ppm

11
15

12
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13 5.287 5.288
15

14

15

5.287

25 kHz 12.5 kHz 6.25 kHz 25 kHz 12.5 kHz 6.25 kHz

Ch. MHz Ch. MHz Ch. MHz Ch. MHz Ch. MHz Ch. MHz

1 457.525

102 457.515625

4 467.525

202 467.515625

11 457.5250
111 457.521875

21 467.5250
211 467.521875

112 457.528125 212 467.528125

12 457.5375
121 457.534375

22 467.5375
221 467.534375

2 457.550

122 457.540625

5 467.550

222 467.540625

13 457.5500
131 457.546875

23 467.5500
231 467.546875

132 457.553125 232 467.553125

14 457.5625
141 457.559375

24 467.5625
241 467.559375

3 457.575

142 457.565625

6 467.575

242 467.565625

15 457.5750
151 457.571875

25 467.5750
251 467.571875

152 457.578125 252 467.578125

161 457.584375 261 467.584375

– 10 MHz 2
5 11 21

______________
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D

Re

h
γ

β

α

D

D

β = Re Re + h

D = Re β

D D
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1 2 3 5.278

430-440 MHz
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2 420-450 MHz

2
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420-470 MHz

1

1

420-470 MHz EESS

140 dB W/ m2 · Hz

150 dB W/ m2 · Hz

170 dB W/ m2 · Hz

2
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420-450 j) ITU-R

420-450
(5)

4 (I/N)PEAK 6 dB ITU-R M.1462
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ITU-R

10 s
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1 5 6 1
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1 4
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GSO

1

1 ................................................................................................................................ 3 

2 .................................................................................................... 4 

3 ........................................................................................................................ 5 

3.1 ................................................................................ 6 

3.1.1 .............................................................................................. 6 

3.1.2 .............................................................................................. 6 

3.2 ............................................................ 7 

3.2.1 .............................................................................................. 7 

3.2.2 .............................................................................................. 7 

3.2.3 .............................................................................. 7 

3.3 / ........... 7 

3.3.1 .............................................................................................. 7 

3.3.2 .............................................................................................. 7 
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3.4.1 ...................................................................................................... 10 

3.4.2 .................................................................................. 11 

3.4.3 .......................................................................................... 12 

3.4.4 .............................................................................................. 12 

3.4.5 .......................................................... 12 

3.4.6 ...................................................................................................... 13 

4 ................................................................................................................................ 13

1

ITU-R M.1316
MSS

1

1

2-3

EESS %
ITU-R SA.1029-2

– 3-D
–
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- 399 -



4 ITU-R RA.1513-2

5% 8
5%

1

ITU-R M.1316

RAS
RAS

a) RAS
b)

RAS
b)

2

ITU-R
RA.769 ITU-R RA.769

ITU-R RA.769

ITU-R RA.1031 2%
ITU-R RA.769

- 400 -



ITU-R RA.1513-2 5

ITU-R SA.509 2 GHz 30 GHz 0 dBi
19° 19° ITU-R

RA.769 19°

1
ITU-R RA.769 pfd

0 dBi 2
5° 5°

19° 
pfd ITU-R RA.769

19° 0.344 
sr 2 sr 5.5%

GSO

3

LoS

3.1

- 401 -



6 ITU-R RA.1513-2

1

RAS  

RA.1513-01

19.05

 ( )

 (
)

–20 –16 –12 –8 –4 0 4 8 12 16 20

0 dB
3 dB

6 dB
9 dB12 dB

5

10

15

5°

2

1

%

5 2.0
10 1.3
15 0.6
20 0

3.1

3.1.1

ITU-R RA.1031 2%
2%

1 GHz

3.1.2

- 402 -



ITU-R RA.1513-2 7

3.2

3.2.1

MSS
2% ITU-R M.1316 RAS MSS

MSS

3.2.2

RAS

3.2.3

3.3 /

3.3.1

ITU-R RA.769
19° 1 ITU-

R RA.769 1
= 0° 5° 2%

5°
2%

ITU-R RA.769
5°-10°

ITU-R M.1316

3.3.2

ITU-R RA.769 GSO

GSO RAS ITU-R

ITU-R S.1586 –

- 403 -



8 ITU-R RA.1513-2

ITU-R M.1583 –

GSO
739 WRC-07

1 2

RAS

epfd
epfd

a i

r

N

i
ir

i

it
P

G G
d

Gepfd
1

2
10

10dBi 0  · 
4

 · 10log10 (1)

Na GSO
i GSO

Pi GSO
RF dBW RF

i GSO

Gt( i) GSO

di GSO

i GSO

Gr( i) GSO

epfd epfd ITU-R RA.769
pfd 0 dBi 2 000

- 404 -



ITU-R RA.1513-2 9

2

ITU-R RA.769 pfd epfd  

RA 21513-0

%(
)

40

0

50

60

10

20

30

70

80

90
98

100

epfd pfd/ ITU-R RA.769( )

ITU-R RA.769 pfd
Gmax epfd

epfdthreshold = pfdRA.769 – Gmax

epfd
2%

GSO MSS

3.4

ITU-R RA.769
2 000

ITU-R RA.769 2 000

2 000

tp
tobs tobs

tobs 0.8 > 2%
40

- 405 -



10 ITU-R RA.1513-2

3

3

 L%  

RA. 31513-0

10
–1

 tp s( )

0.1 1 10 100 1 000

0.0 %2

 <  0.02%

1

10
3

10
2

10

10
–2

10
–3

10
–4

10
–5

s
t ob

s
(

)

0.0
%

0. %2

2 %

20 %

3
1/10

2 000

3.4.1

ITU-R RA.769 2 000

2 000 2 000

2 000 1 000
ITU-R RA.769 1/10 /10

0 50% 2
rms

tobs

tp

Nobs 2 000 = 2 000/tobs,
Np 2 000 = 2 000/tp,
P tob

Psys 2 000

- 406 -



ITU-R RA.1513-2 11

L
L%

≤ 1/10 ITU-R RA.769

Np P tobs ≤ 2000 Psys /10 (2)

P

P = a Psys/10 √ 2000/tobs (3)

tobs RFI

2 3 2 000

Np,max = 1/a √ 2000/tobs (4)

tp,min= a√ 2000tobs (5)

2 000
ITU-R RA.769 2 000 a = 1

2 000 tobs = 20 100 5 tp,min = 200
tp,min a = 1 100 20 9

10

L = Np tobs   (6)

L% = 100 L/2000 (7)

5 6

L = tp,min (8)

L% = 100 tp,min/2000 (9)

tp < 40 s 2%

0 0.02 0.2 2 20% tobs tp L% 3

3.4.2

a = 1 2 000

- 407 -



12 ITU-R RA.1513-2

3.4.3

5
2 000 2 000 20

20 2 000 100
1% =10 20

10 200

3.4.4

2 000

a ≤ 1 2%
2 000 40 1.5 dB 2% 50

40 40 2 000 8.5 dB
50 17 dB 8.5 dB 40

5

2 000

10 20 dB

3.4.5

ITU-
R RA.769 2 000

20 20 15 dB 2 000
20 2 000 5 dB

2 000
2 000 ITU-R

RA.769

- 408 -



ITU-R RA.1513-2 13

3.4.6

2 000 ITU-R RA.769

1) 40 ITU-R RA.769
> 2%

2) 40 > 2%
1.5 dB 2 000 1

3) /

4

RAS
5%

5% 2%

______________

- 409 -





- 411 -



- 412 -



ϕ⋅
π

θ⋅=
= maxr

ir

i

it
N

i

P

G
G

d
Gepfd

a i

 Na

 i
Pi

θi

Gt θi

 di

ϕi

Gr ϕi

Gr,max

 epfd

ϕ⋅
π

θ⋅=
=

= ir
i

it
N

i

P

G G
d

Gepfd
a i

r

- 413 -



=rGepfd

λ D

Pi

Gt θ

M
M

elevation
M

elevation

- 414 -



- 415 -



- 416 -



- 417 -





- 419 -



- 420 -



ϕ⋅
π

θ⋅=
=

a iN

i maxr

ir

i

it
P

G
G

d
Gepfd

 Na

 i
 Pi

 θi

 Gt θi

 di

 ϕi

 Gr ϕi

 Gr max

 epfd

- 421 -



ϕ
π

θ=
=

=
a i

r

N

i
ir

i

it
P

G G
d

Gepfd

epfdGr

D λ
D λ

Pi

Gt θi

M
M

M

- 422 -



- 423 -



- 424 -



M

- 425 -



- 426 -



- 427 -



−

−

- 428 -



A 2 A 3 A  

- 429 -



A 2 A 3 A  

×

−

−

I N −

- 430 -



( )

±

( 2 )

μ

−

−

−

μ

μ

- 431 -



−

−

- 432 -



k

I N − −

- 433 -



- 434 -



B B

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

kT  × − × −

− −

I N − −

- 435 -



− −

− −

− − −

− − − −

− − − −

− −

− − − −

− −

−

- 436 -



−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

- 437 -



−

− −

− −

− −

−

− −

−

- 438 -



1  

 6

 

 1

B B

− −

− −

− −

− −

− −

−

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

− −

- 439 -



1  

 6  1

− −

− − −

− − − −

− − − −

− −

− − − −

−

- 440 -



θ

θ

θ α β

α

β

β

- 441 -



− −

- 442 -



ITU-R RA.1631-0 1

ITU-R RA.1631-0

GSO
epfd

ITU-R 146/7

(2003 )

a)

b)

c) ITU-R SA.509

d) ITU-R SA.509

e) ITU-R SA.509

f) ITU-R S.1586 ITU-R M.1583 22.5C
epfd

g)
GSO

h)

j) epfd
(RAS)

- 443 -



2 ITU-R RA.1631-0

1 GSO 150 MHz 
RAS

G( ) Gmax – 2.5 10–3
2D dBi 0 m

G( ) G1 m r

G( ) 29 – 25 log dBi r 10

G( ) 34 – 30 log dBi 10 34.1

G( ) –12 dBi 34.1 80

G( ) –7 dBi 80 120

G( ) –12 dBi 120 180

log20log20 D
maxG dBi

DG log–1 dBi

1
20 GGmax
D

m

6.0–
85.15 D

r

D (m)

(m)

2 150 MHz

2)2( J)( 1

x
xGG max ( dB )

J1(x)

Gmax 2

4 effA
( dB )

Aeff (D/2)2 (m2)

D (m)
(m)

- 444 -



ITU-R RA.1631-0 3

x
360

D ( ) ( 0)

0 69.88/(D/ ) ( )

150 MHz 1°

2)0953.04/32cos(
)(

x
x

BG ( dB )

360
Dx ( ) ( 0 1°)

D

B = 103.2 2 (( D/2)/(180 · ))2

100

3 GSO RAS RAS

RAS

(MHz)

150.05-153 44

322-328.6 51

406.1-410 53

608-614 56

1 400-1 427 63

1 610.6-1 613.8 64

1 660-1 670 65

2 690-2 700 69

4 990-5 000 74

- 445 -



4 ITU-R RA.1631-0

RAS

(GHz)

10.6-10.7 81

14.47-14.5 84

15.35-15.4 84

22.21-22.5 87

23.6-24 88

31.3-31.7 90

42.5-43.5 93

( 2)

Gmax =  2
4 effA

( )

Aeff = (D/2)2 (m2)

D (m)

(m)

- 446 -



1 16 1 21  

- 447 -



1

2

ϕ
⋅⋅=

=

a

i

iN

i maxr

irit
P

G
G

d
G

epfd

Na

i

- 448 -



Pi

θi

Gt θi

di

ϕi

Gr ϕi

Gr,max

epfd

D λ D λ

−

 

- 449 -



1a

1b

2

3

- 450 -



xzy ×

- 451 -



Re

μ ×

× −

Te '

Ωe π Te ≅ ×

 t

N

i i<N

hsat

r hsat Re

I

Ωi i t

ui i t

T π r μ

n π T

ui t i t ui nt

Ωr

r
r

RI e
μ

Ω i t Ω Ω

→
iON

⋅
Ω⋅⋅+Ω⋅
Ω⋅⋅−Ω⋅

==
→

Iu
uIu
uIu

r
z
y
x

ON

ti

titititi

titititi

i

i

i

i

- 452 -



N

i ≤ i N

 ai i

 ei  i  

Mi i

 Ti i μπ= ia

ni i iTπ=

 i t i t
−
+

⋅= − ti

i

i E
e
e

Ei t i t 
ν

+
−

⋅= − ti

i

i

e
e

 Mi t i t tiitiii EeEtnM ⋅−=⋅+= ∗

∗ Mi,t Ei,t Ei,t

- 453 -



Ii i

Ωi i

 ωi i

 ui t i t i i t

Ωri i

ii

i
ei

ea

a
RI

−
−=

Ωi t i t Ωi Ωrit

→
tiON t i

→
tiON tiiiti rrotIrotrot ⋅ω−⋅−⋅Ω−

rot α

αα−
αα=αrot

      rot α

αα−
αα

=αrot

tir ν
ν

⋅
ν⋅+

−=ν
ν

= ti

ti

tii
ti

ti

titi e
earr

- 454 -



- 455 -



hARNS

→
OM

( )
( )

+=
Ω++=
Ω++=

=
→

ARNSe

eARNSe

eARNSe

hRZ
thRY
thRX

OM

 

tinc

Nhits Nhits

�
Nhits °

- 456 -



- 457 -



- 458 -



  

epfdmax

epfdmax Np epfdi max

Np

- 459 -



  epfdi max

epfdmax

−=+−=maxepfd

Gr  max

Gr Gr  max Gr Gr  max Gr Gr  max

- 460 -



Gr Gr  max Gr Gr  max Gr Gr  max

- 461 -





- 463 -



1

- 464 -



- 465 -



θ θ ≤

<θ ≤

θ

14.47-14.5 GHz AMSS

14-14.47 GHz AMSS

- 466 -



θ θ ≤ °

°<θ ≤ °

θ

θ γ H θ
H γ

θ θ

1 γ H θ

ee RHR γ+=θ

- 467 -



θ

Re

H

γ

γ

γ θ

2 θ

θγ+++= HRRHRRd eeee

+π+θ=γ dH

d

θ

- 468 -



- 469 -



- 470 -



- 471 -



- 472 -



− TDFS

−

− μ

≤

- 473 -



- 474 -



TDFS

- 475 -



x x

- 476 -



n

p
pn n
pn = p n

μ

- 477 -



N I N N I N

N
N

- 478 -



N
=

k 
T 

B 
F

N N

- 479 -



TDFS

N = k T B F

N

N

- 480 -



- 481 -



θ

θ θ
θ

θ

G
θ

θM θR θB

- 482 -



G

G

G

G G G

θM = G G

θR = G

θB =

θM = G G

θR = G

θB =

θM = G G

θR = G

θB = G

θM

θM θR

θR θB

θB

G G θ
G

θ

θM

θM θR

θR θB

θB

G G θ
G

G θ
G

θM

θM θR

θR θB

θB

G G θ
G

G θ

- 483 -



[ ]θθ=θ GGG

θ
θ=θ GG

+
θ
θ

+=θ kGG

G×=θ

θ
θ

ϕ

< ϕ ≤

< ϕ ≤

< ϕ ≤

< ϕ ≤

< ϕ ≤

< ϕ ≤

< ϕ ≤

- 484 -



TDFS

- 485 -



- 486 -



a)

b)

c)

d)

e)

a)

b)

- 487 -



c)

d)

a)

b)

ΔTs Ts

 

T

Lp

Lfeed

B

Gr

- 488 -



ΔTs Ts

ΔTs Ts

ΔTs Ts

ΔTs Ts

ΔTs Ts

ΔTs Ts

ΔTs Ts ΔTs Ts

IAgg-Rec

−=−=− KTBI RecAgg

K
T
B

×−=

+−++−−=
λ
π+−++−= − PFeedRecAggMax LLGrIpfd

Gr:

ΔTs Ts

ΔTs Ts ΔTs Ts

- 489 -



−=−=− KTBI RecAgg

 

×−=
+−++−−=

λ
π+−++−= − PFeedRecAggMax LLGrIpfd

ΔTs Ts

ΔTs Ts ΔTs Ts

pfdMax

- 490 -



a)

b)

c)

d)

e)

f)

a)

b)

- 491 -



μ
μ μ

μ μ

- 492 -



μ

- 493 -



- 494 -



- 495 -



- 496 -



- 497 -



μ

- 498 -



C I

- 499 -





- 501 -



a) 

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

n)

- 502 -



- 503 -



- 504 -



μ μ

- 505 -



- 506 -



- 507 -



- 508 -



a) 

b)

c)

d)

e)

- 509 -



f)

g)

δθh

δθv

δh δv

Φ δθh δθv δh δv

δθv δv

- 510 -



i

i
h

i
h

- 511 -



D
f

Prlimit

Lp

Gr

Pe

δθh δθv

δh δv

d

d
h

v

v

d
d+

v

- 512 -



′

′

′

′

′ ′

′

′

′

′

′

- 513 -



- 514 -



′ ′

′ ′

′ ′

36º 12' 31" 140º 13' 36"

36º 06' 11" 140º 05' 19"

KSWC (Jeju) 33º 42' 36" 126º 29' 26" 3 

SGOC (Sejong) 36º 31' 12" 127º 18' 00" 22 

K-SRBL 36° 24' 00" 127° 22' 12" 2 2 

- 515 -





ITU-R  
 

ITU-R   

4  
ITU-R  

 
 

TF.460-6 1.14 655
WRC-15

M.476-5 19.83 19.96A 51.41

M.489-2 25 kHz VHF 51.77 52.231 18
e)

M.492-6 56.2

P.525-4 5.444B 748
WRC-19

P.526-15
5.444B 748
WRC-19

M.541-10 51.35 52.112 52.149
52.153 54.2

M.585-8 1 19.99 19.102 19.111

M.625-4 19.83 51.41

M.633-4 406 MHz
EPIRB

34.1

S.672-4 22-2 22.5D.3
22-3 22.5F.3

M.690-3 121.5 MHz 243 MHz 15 15-2

RA.769-2
5.372

5.372

P.838-3 30A 3 2.2 6

M.1084-5 156-174 MHz 18 B

- 517 -



ITU-R   

4  
ITU-R  

 
 

SM.1138-3
1 1 2

SA.1154-0

SR SO
EES 2 025-

2 110 MHz 2 200-2 290 MHz

5.391

M.1171-0 52.192 52.195 52.213
52.224 52.234 52.240 57.1

M.1172-0 19.48

M.1173-1
1 606.5 kHz 2 1 605 kHz 4 000 kHz
4 000 kHz 27 500 kHz

52.181 52.229 17
B I 2 6

M.1174-4 450 470 MHz 5.287 5.288

M.1187-1
1-3 GHz 4 2 C.11.b

S.1256-0 6 700-7 075 MHz
22.5A

RS.1260-2 420-470 MHz 5.279A

BO.1293-2
30A 3 3.3
30 5 3.4

S.1340-0 15.4-15.7 GHz
5.511C

S.1428-1
10.7 GHz 30 GHz GSO

FSS
22-1A
22-1B
22-1C 22.5C.6

BO.1443-3
30

non-GSO BSS
22-1D 22.5C.11

- 518 -



ITU-R   

4  
ITU-R  

 
 

RA.1513-2
5.372

M.1583-1

5.443B 741
WRC-15

4 2 A.17.b.3
741 WRC-15

S.1586-1
5.551H

F.1613-0

5 250-5 350 MHz 5.447E

RA.1631-0

GSO epfd 5.208B 739
WRC-19
5.443B 741
WRC-15
5.551H 4 2
A.17.b.3 741

WRC-15

M.1642-2 1 164-1 215 MHz
5.328A 609

WRC-07

M.1643-0
14-14.5 GHz

5.504B ITU-R
M.1643-0 1 C

5.504C 5.508A 5.509A
ITU-R M.1643-0

1 B

M.1652-1 1
5

5 GHz
RLAN
DFS

5.446A 5.447F
5.450A 229

WRC-19

M.1827-1 5 091-5 150 MHz
R

5.444B 748
WRC-19

M.2013-0
1 GHz ICAO 5.327A 417

WRC-15

- 519 -



ITU-R   

4  
ITU-R  

 
 

RS.2065-0 8 400-8 450 MHz 8 450-8 500 MHz
SRS 9 600 MHz

5.474C

RS.2066-0 10.6-10.7 GHz
9 600 MHz

5.474B

- 520 -





4
4

引
证
归
并
的
IT
U
-R
建
议
书

20
20
年
版

C

引证归并的ITU-R建议书

2020年版年版

瑞士出版
2020年, 日内瓦

ISBN 978-92-61-30295-5 SAP id

9 7 8 9 2 6 1 3 0 2 9 5 5

4 3 5 1 7


	无线电规则 - 引证归并的ITU-R建议书 - 2020年版
	秘书处的说明
	目录
	ITU-R TF.460-6建议书 - 标准频率和时间信号发射
	ITU-R M.476-5建议书 - 水上移动业务中的直接印字电报设备
	ITU-R M.489-2建议书 - 以频道间隔25 kHz用于水上移动业务的VHF无线电话设备的技术特性
	ITU-R M.492-6建议书 - 水上移动业务中使用直接印字电报设备的使用程序
	ITU-R P.525-4建议书 - 计算自由空间损耗
	ITU-R P.526-15建议书 - 绕射传播
	ITU-R M.541-10建议书 - 水上移动业务中使用的数字选择呼叫设备的操作程序
	ITU-R M.585-8建议书 - 水上移动业务标识的指配和使用
	ITU-R M.625-4建议书 - 水上移动业务中使用自动识别的直接印字电报设备
	ITU-R M.633-4建议书 - 通过在406 MHz频带卫星系统工作的卫星紧急位置指示无线电信标（卫星EPIRB）的传输特性
	ITU-R S.672-4建议书 - 在使用对地静止卫星的卫星固定业务中用做设计指标的卫星天线辐射方向图
	ITU-R M.690-3建议书 - 工作在121.5 MHz和243 MHz载波频率的应急示位无线电信标的技术特性
	ITU-R RA.769-2建议书 - 用于射电天文测量的保护标准
	ITU-R P.838-3建议书 - 预测方法中使用的雨天衰减的具体模型
	ITU-R M.1084-5建议书 - 在水上移动业务中提高156-174 kHz频带使用效率的临时解决方法
	ITU-R SM.1138-3建议书 - 必要带宽的确定及其计算举例与相应的发射标志的举例
	ITU-R SA.1154-0建议书 - 保护空间研究（SR）、空间操作（SO）和卫星地球探测业务（EES）的条款以及促进与2 025-2 110 MHz 和2 200-2 290 MHz频带内的移动业务共用的条款
	ITU-R M.1171-0建议书 - 水上移动业务中无线电话的使用程序
	ITU-R M.1172-0建议书 - 水上移动业务的无线电通信中所用的各种缩写和信号
	ITU-R M.1173-1建议书 - 1 606.5 kHz（1 605 kHz，2区）至4 000 kHz和4 000 kHz至27 500 kHz之间频段无线电话水上移动业务用的单边带发信机的技术特性
	ITU-R M.1174-4建议书 - 450至470 MHz频段船上通信使用的设备的技术特性
	ITU-R M.1187-1建议书 - 1-3 GHz频率范围内采用圆轨道的卫星移动业务网络潜在受影响区的计算方法
	ITU-R S.1256-0建议书 - 确定卫星移动业务中非对地静止卫星系统的馈电链路在空间到地球方向上对6 700-7 075 MHz频段对地静止卫星轨道产生的最大累积功率通量密度的方法
	ITU-R RS.1260-2建议书 - 星载有源遥感器与其他无线电业务共用420-470 MHz频段的可能性
	ITU-R BO.1293-2建议书 - 卫星广播系统数字发射中对干扰的保护掩蔽和相关计算方法
	ITU-R S.1340-0建议书 - 卫星移动业务馈电链路与航空无线电导航业务之间在15.4-15.7 GHz频带地球到空间方向上的共用
	ITU-R S.1428-1建议书 - 用于在10.7 GHz和30 GHz之间的频带内涉及非GSO卫星的平共处干扰评估的参考FSS地球站的辐射方向图
	ITU-R BO.1443-3建议书 - 由《无线电规则》附录30所涵盖的频带内用于涉及非对地静止（GSO）卫星干扰评估的参考BSS地球站天线方向图
	ITU-R RA.1513-2建议书 - 因划分给作为主要业务的射电天文业务频段干扰所产生的劣化造成的射电天文观测数据丢失程序和时间比例标准
	ITU-R M.1583-1建议书 - 非对地静止卫星移动业务或卫星无线电导航业务系统与射电天文望远镜站址之间干扰的计算
	ITU-R S.1586-1建议书 - 在射电天文台址由非对地静止卫星固定业务系统产生的无用发射电平的计算
	ITU-R F.1613-0建议书 - 为了确保对5 250-5 350 MHz频带卫星地球探测业务（有源）和空间研究业务（有源）系统的保护，对在第三区固定业务中的固定无线接入系统的操作和部署的要求
	ITU-R RA.1631-0建议书 - 用于非GSO系统和射电天文业务电台之间基于epfd概念的兼容性分析的基准射电天文天线
	ITU-R M.1642-2建议书 - 在一个航空无线电导业务台站上的来自工作1 164 -1 215 MHz频带的所有无线电导航卫星业务系统的最大集合等效功率通量密度估算方法
	ITU-R M.1643-0建议书 - 包括采用14-14.5 GHz（地对空）频带内卫星固定业务网络转发器在内的卫星航空移动业务的航空器地球站的技术和操作要求
	ITU-R M.1652-1建议书 - 旨在保护5 GHz频段无线电测定业务而对无线电局域网在内的无线接入系统进行动态频率选择
	ITU-R M.1827-1建议书 - 5 091-5 150 MHz频段内限于机场地面应用的航空移动（R）业务电台的技术和操作要求导则
	ITU-R M.2013-0建议书 - 在1 GHz附近运行的非国际民航组织航空无线电导航系统的技术特性和保护标准
	ITU-R RS.2065-0建议书 - 保护8 400-8 450 MHz和8 450-8 500 MHz频段的空间研究业务（SRS）空对地链路免受9 600 MHz附近卫星地球探测业务（有源）使用的合成孔径雷达无用发射的影响
	ITU-R RS.2066-0建议书 - 保护10.6-10.7 GHz频段的射电天文业务免受9 600 MHz附近卫星地球探测业务（有源）使用的合成孔径雷达无用发射的影响
	引证归并的ITU-R建议书的规则性条款（包括脚注和决议）交叉引证表



