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b) 22.1
4 A.24.a

1 non-GSO

1.1 9 II

1.2 non-GSO
3

1.3 non-GSO 10 1

2 1 non-GSO

3 non-GSO
25

4 non-GSO

____________________
1 100
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RES32-3

5 non-GSO

non-GSO

1

2

3 WRC-23

1 non-GSO

2 non-GSO

3 9.2B BR IFIC
BR IFIC 9.3

32 WRC-19

9 11  
 

1
non-GSO / /

2 9.1
4 A.4.b.4

3 9.1
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RES32-4

4 non-GSO

11.25
non-GSO non-GSO

1.2 1.2

5 11.36 11.28 4
BR IFIC 11.31

6 11.44 non-GSO
non-GSO

non-GSO 5

7 11.43A 11.43B 11.49 non-GSO
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RES34-1

34 WRC-19

12.5-12.75 GHz 3
1 2 3

2019

1979 12.5-12.75 GHz 3
BSS

507 WRC-19
3 12.5-12.75 GHz BSS

1 3 12.5-12.75 GHz BSS 9 3
BSS

a) 1 2 3 BSS FSS

b) 1 2 3

2 ITU-R 3 BSS

a) 1 2 BSS FSS

b) 1 2

3 703 WRC-07 ITU-R
3 BSS 1 2 3

a) 3 BSS
30 5

b) 3 a) 21 21-4 5.494 5.496

c)
3 a) 3 b)
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RES35-1

35 WRC-19

2019

a) 2011 FSS MSS
non-GSO non-GSO

b)
11.44 a) non-GSO

c) non-GSO /
non-GSO /

d) 11.44 non-GSO

e)
non-GSO

/

f)
non-GSO

g) non-GSO

a) 11 non-GSO

b) non-GSO
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RES35-2

c) non-GSO A.4.b.1
A.4.b.4.b 4

d) 13.6 2021 1 1
non-GSO

e) 2021 1 1 11.44
non-GSO

4

f) 11.49 non-GSO

1 non-GSO 4
c) non-GSO

− non-GSO

– non-GSO
4 2 A

– A.4.b.4.a

– A.4.b.4.d

– A.4.b.4.e

– A.4.b.5.c

−
4 A.4.b.4.b
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RES35-3

1 11.44 11.44C non-
GSO

 

GHz  
 

1  2  3  

10.70-11.70

11.70-12.50

12.50-12.70

12.70-12.75

12.75-13.25

13.75-14.50

17.30-17.70

17.70-17.80

17.80-18.10

18.10-19.30

19.30-19.60

19.60-19.70

19.70-20.10

20.10-20.20

27.00-27.50

27.50-29.50
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RES35-4

GHz  
 

1  2  3  

29.50-29.90

29.90-30.00

37.50-38.00

38.00-39.50

39.50-40.50

40.50-42.50

47.20-50.20

50.40-51.40

2 1 11.44 2021 1 1
1 11.44

30 11.44C 30

3 1 11.44 2021 1 1
1 2021 2 1

4 100%
100% 100%

5 2 3

a)

b)
2 3

BR IFIC I-S
100%

7 18

c) BR IFIC 5b)
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RES35-5

6 2 3 BR IFIC II-S
BR IFIC I-S

100% 7 18

7 2 1
a) c) 9

a) 11.44 30

b) 11.44 30

c) 11.44 30

8 3 1
a) c) 1 1 9

a) 2023 2 1 2021 1 1 30

b) 2026 2 1 2021 1 1 30

c) 2028 2 1 2021 1 1 30

9 7 8

a)
7a)/8a) 7b)/8b)

b)
BR IFIC II-S BR IFIC I-S

100%

c)

i) 1
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ii)
non-GSO

non-GSO

d) 7 8
non-GSO

non-GSO

10 7 8

a)

b) 11a)
11b) 11c)

c)
5b) 7 8

non-GSO
100%

d) BR IFIC

11
7 8 90

a) 7a) 8a) BR IFIC I-S
10%

7a) 8a) 10

b) 7b) 8b) BR IFIC I-S
50%

7b) 8b)
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c) 7c) 8c) BR IFIC I-S
100%

7c) 8c)

12 11a) 11.44 2022 11 28
2023 3 1

2 RRB WRC-23

a) 2023 4 1 RRB
RRB 2023

b) RRB WRC-23
RRB

13 2 3 7a) b) c)
8a) b) c) 45

14 11

a)

b) 11a) b) c)
11.43A/11.43B

c) 11.43B

i) 11.31

ii) 4 A.4.b.1
4 A.4.b.5.a/A.4.b.4.g

4 A.4.b.6.g 4
A.4.b.6.h A.4.b.6.i.a 4

A.4.b.4.b 4
A.4.b.5.b/h

iii) BR IFIC I-S

4 A.23.a
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RES35-8

d) 7 18
7 8

e) BR IFIC

15 2 3 7a) b) c) 8a) b) c)
11a) b) c)

30

16 15
15

17

a) 2 3 15 16
RRB

b) 7a) b) c) 8a) b) c) 11a) b) c) 15
16

i) 2 3 7 8

ii) 9.36 11.32 11.32A
9 IA

11.31

18 7a) b) c) 8a) b) c)
11.49 7a) b) c) 8a)

b) c)

19 10c)
non-GSO 6

95%
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RES35-9

1

2 WRC-23

3

WRC-23 12b)

2023

12b) RRB

35 WRC-19 1

 

A

1)

2)

3)

4)

5)

6) BR IFIC I-S

B

1)

2)

3)

4)
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RES35-10

C

1)

2)

3)

35 WRC-19 2

12  

1)

2)

3)

4) 7b) 8b)

5) 7b) 8b)
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RES40-1

40 WRC-19

2019

a) GSO
/

b)

a) WRC-12
11.44 11.44.1 11.44B 11.49

b)
WRC-12

/

c)
14

a)
GSO

b)
GSO
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RES40-2

1 GSO

2 1

GSO

i)

ii) 2i)

iii) 2i)

3 1 2

4 30

5 2018 1 1 4
15 GSO

1 2 30 1

____________________
1 https://www.itu.int/net/ITU-R/space/snl/sat_relocation/index.asp
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RES42-1

42 WRC-19

30 30A 2

2019

a) 1983 2 2
Sat-R2 12.2-12.7 GHz 17.3-17.8 GHz

b) 2
2

c) 2

d) 2

e)

f) 2

g) 2

h)

i) WRC-2000 1 3
30 30A

j) WRC-03 30 30A

30 30A
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RES42-2

42 WRC-19

1 2
10

1.1

a) 2 e.i.r.p.
pfd 30 5

b) 2 1

c) 2

d) 2 2 2

e) 2

1.2

a) 2

b) 1

c) 2

d) 2 2
2

e) 2

____________________
1
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RES42-3

2 2
2

2
2 1 3

30 4 30A 4
30 6

7 30A 6 7

3 2 2 30 4
30A 4 1 3

§4 a)

4 §1
4

a)

b) 2

c)

5

5.1

a) 30 5 2

§4 b) 2
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RES42-4

b) 30 1 3
4

30 1§3 1
3

c) 9.7 30 7
9.2B 30

1§6 1 3

d) 1 3
pfd 30 1§4

1 3

e) 2
pfd 30 1§4

2

f) 12.5-12.7 GHz
3

–

– 9 14

– 3

30 1 3

5.2

a) 30A 3 2

§4 b) 2
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RES42-5

b)
1 3
30A 4 30A

1§5 1 3

6 BR IFIC §4
§5

7

8 BR IFIC BR IFIC

9

10 §6 BR IFIC

11 §6 BR IFIC

a) 30 5
30A 5

b)
30 4 30A 4

12
2

13
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14 §13

a)

b)

c)

15

16

17 §16

18
§14
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RES49-1

49 1 WRC-19

2019

a) 18 1994
WRC-95 WRC-97

b) WRC-97

c) WRC-97

d) WRC-97

e)

f) 44

a) WRC-97

b) WRC-2000 85
1998 2002

____________________
1 1 3 21.4-22 GHz
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RES49-2

9.1A 9.2B 30 30A 4 4.2.1b)
2 30 30A 4

4.2.1 a) 2
30 30A 4 4.1 1 3

30B 2 30B

1

9 11 30 30A 30B
30 30A

49 WRC-19 1

1 9.7 9.11 9.12 9.12A 9.13

2 30 30A 4 2
30 30A 4

2 30 30A 4 1 3

3 30B 6 WRC-19 3

30B

____________________
2 30B WRC-19 2.3

3 30B WRC-19 2.3
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RES49-3

4 1 11.44
30 2

5 2 30 30A 2 1 3
30 4 30A 4 30

2

6 3 30B WRC-19 6
6.1 30 2

7 4 5 6

8 4 5 6
30

BR IFIC

9
4 5 6

10 4 5 6
4 5 6

11 4 5 6
1 2 3

2 30 30A 2 1 3
5

3 30B WRC-19 6
6 30B 30B

30B WRC-19 6 6.33 c)
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RES49-4

12
11.41

49 WRC-19 2

A

a)

b)

c)

d) 30 30A 2 1 3
30B WRC-19 6

e) 30 30A 30B

f)

g)

h)

i)

B *

a)

b)

c)

d)

C

a)

b)

c)

d)

e)

____________________
* –
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RES55-1

55 WRC-19

2019

9 11 30 30A 30B

1 2000 6 3 9 11 AP4/II
AP4/III AP4/IV API AP4/V AP4/VI

49 WRC-19
SpaceCap

2 2007 11 17 9 11 30 30A 49 WRC-
19

SpaceCap SpaceCom

3 2008 6 1 30B
SpaceCap

4 2009 7 1 9.3 9.52 9 9.11 9.14 9.21
30 30A 4.1.7 4.1.9 4.1.10 4.2.10 4.2.13 4.2.14 4 2 1 3

2A /
SpaceCom

5 2012 2 18 9 9.41
SpaceCom
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6 2000 6 3 1 2 3
GIMS

1 30 1

2
1 4

3

- 70 -



RES63-1

63 WRC-12

ISM

2012

a) 1.15 ISM

b) ISM

c) ISM

d) ISM

e) ITU-R SM.1056 CISPR
11 ISM CISPR 11

f) ITU-R SM.2180 CISPR ISM

g) ISM

h) ISM

i)

– 1947 1959
ISM

– 1979 WARC-79 ISM
ISM

j)
CISPR 11
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RES63-2

ISM
ISM

ITU-R

1 CISPR
ISM

2 CISPR ISM ISM

CISPR CISPR 11 ISM

CISPR
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RES72-1

72 WRC-19

2019

a) WRC

b) WRC

c) WRC

d) WRC

e)

f) WRC WRC

g)

a) 80 2002 2

b) 80 2002 3

1 WRC

2 WRC
/ WRC
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RES72-2

WRC

1 2 WRC

2

–

– CPM
CPM

– WRC

–

3
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RES74-1

74 WRC-03

7

2003

a) 7

b) 7 7 8 9

c) ITU-R SM.1448

d) ITU-R
7

–

– 1% VHF/UHF

– B C 2

– 2 2

e)

f)

a) ITU-R SM.1448 ITU-R 7

b) 7
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RES74-2

ITU-R

1
7 7

2 7 ITU-R

3

1 ITU-R d) /
7

2 ITU-R d)
/

1
1 2 7

2 7 7
ITU-R
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RES75-1

75 WRC-12

31.8-32.3 GHz 37-38 GHz

2012

a) 31.8-32.3 GHz 37-38 GHz

b) 31.8-32.3 GHz

c)

d)

e)
0.001% ITU-R SA.1396 ITU-R SA.1157

f) ITU-R
250

g)
10

a) 74 WRC-03 7

b) ITU-R F.1760 ITU-R F.1765 30 GHz
a.e.i.r.p.
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RES75-2

ITU-R

31.8-32.3 GHz 37-38 GHz

ITU-R
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RES76-1

76 WRC-15

2015

a) WRC-97 22 GSO FSS
epfd 10.7-30 GHz GSO FSS GSO

BSS

b) WRC-2000 22 GSO

c) WRC-2000 22
epfd GSO FSS 1A 1D

GSO

d) 1A 1D epfd GSO 
FSS 3.5

e) GSO FSS GSO FSS
1A 1D epfd

f) WRC-97 WRC-2000 GSO FSS 9.12

g)

h) GSO FSS epfd

i)
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RES76-2

a) GSO FSS

b) GSO GSO 
FSS GSO

c) d) e) b) GSO
1A 1D

d) GSO a)
GSO FSS GSO FSS / GSO BSS epfd 1A 1D

ITU-R S.1588 –

1 a)
1997 11 21 GSO FSS

GSO FSS GSO BSS
1A 1D 22.5K

2 1A 1D GSO FSS
epfd 1A 1D

GSO 22.5K

1 a)
GSO FSS GSO FSS GSO BSS

epfd 1A 1D
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RES76-3

2 a) GSO FSS GSO FSS
GSO BSS GSO FSS

GSO epfd
GSO FSS epfd↓ GSO

3 GSO FSS
1A 1D epfd

4 GSO 1A 1D

1 1

2 1 3
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RES76-4

76 WRC-15 1

1A1, 2, 3

GSO FSS epfd↓  

 
(GHz) 

epfd↓ 

(dB(W/m2)) 
epfd↓

 
 

(kHz) 4 

10.7-11.7 

11.7-12.2
2

12.2-12.5
3

12.5-12.75
1

3

−170
−168.6
−165.3
−160.4
−160
−160

0
90
99
99.97
99.99

100

40 60 cm
ITU-R S.1428

−176.5
−173
−164
−161.6
−161.4
−160.8
−160.5
−160
−160

0
99.5
99.84
99.945
99.97
99.99
99.99
99.9975

100

40 1.2 m
ITU-R S.1428

−185
−184
−182
−168
−164
−162
−160
−160

0
90
99.5
99.9
99.96
99.982
99.997

100

40 3 m 5

ITU-R S.1428

−190
−190
−166
−160
−160

0
99
99.99
99.998

100

40 10 m 5

ITU-R S.1428

1 GSO FSS 9.7A 9.7B
2 1A epfd↓ 1A 60 cm

100% epfd  

(dB(W/(m2 · 40 kHz))) 
 

 

–160 0 | | 57.5

–160 + 3.4 57.5 – | | /4 57.5 | | 63.75

–165.3 63.75 | |

3 epfd↓

4 ITU-R S.1428 GSO FSS GSO FSS
5 3 m 10 m 1
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RES76-5

1B1, 2, 3

GSO FSS epfd  

 
(GHz) 

epfd   
(dB(W/m2)) 

epfd
 (kHz) 4 

17.8-18.6 –170
–170
–164
–164

0
90
99.9

100

40 1 m
ITU-R S.1428

–156
–156
–150
–150

0
90
99.9

100

1 000

–173
–173
–166
–164
–164

0
99.4
99.9
99.92

100

40 2 m
ITU-R S.1428

–159
–159
–152
–150
–150

0
99.4
99.9
99.92

100

1 000

–180
–180
–172
–164
–164

0
99.8
99.8
99.992

100

40 5 m
ITU-R S.1428

–166
–166
–158
–150
–150

0
99.8
99.8
99.992

100

1 000

1 GSO FSS 9.7A 9.7B
2 epfd

3 GSO 40 kHz 1 MHz
4 ITU-R S.1428 GSO FSS GSO FSS
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RES76-6

1C1, 2, 3

GSO FSS epfd  

 
(GHz) 

epfd  
(dB(W/m2)) 

epfd
 (kHz) 

 
4 

19.7-20.2 –182
–172
–154
–154

0
90
99.94

100

40 70 cm
ITU-R S.1428

–168
–158
–140
–140

0
90
99.94

100

1 000

–185
–176
–165
–160
–154
–154

0
91
99.8
99.8
99.99

100

40 90 cm
ITU-R S.1428

–171
–162
–151
–146
–140
–140

0
91
99.8
99.8
99.99

100

1 000

–191
–162
–154
–154

0
99.933
99.998

100

40 2.5 m
ITU-R S.1428

–177
–148
–140
–140

0
99.933
99.998

100

1 000

–195
–184
–175
–161
–154
–154

0
90
99.6
99.984
99.9992

100

40 5 m
ITU-R S.1428

–181
–170
–161
–147
–140
–140

0
90
99.6
99.984
99.9992

100

1 000

1 GSO FSS 9.7A 9.7B
2 epfd↓

3 GSO 40 kHz 1 MHz
4 ITU-R S.1428 GSO FSS GSO FSS
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1D1, 2

GSO FSS 30 cm 45 cm 60 cm 90 cm 120 cm
180 cm 240 cm 300 cm BSS epfd

 
(GHz) 

epfd  
(dB(W/m2)) 

epfd
 

 
(kHz) 

 
3 

11.7-12.5 
1

11.7-12.2 
12.5-12.75 

3
12.2-12.7 

2

–160.4
–160.1
–158.6
–158.6
–158.33
–158.33

0
25
96
98
98

100

40 30 cm
ITU-R BO.1443

1

–170
–167
–164
–160.75
–160
–160

0
66
97.75
99.33
99.95

100

40 45 cm
ITU-R BO.1443

1

–171
–168.75
–167.75
–162
–161
–160.2
–160
–160

0
90
97.8
99.6
99.8
99.9
99.99

100

40 60 cm
ITU-R BO.1443

1

–173.75
–173
–171
–165.5
–163
–161
–160
–160

0
33
98
99.1
99.5
99.8
99.97

100

40 90 cm
ITU-R BO.1443

1

–177
–175.25
–173.75
–173
–169.5
–167.8
–164
–161.9
–161
–160.4
–160

0
90
98.9
98.9
99.5
99.7
99.82
99.9
99.965
99.993

100

40 120 cm
ITU-R BO.1443

1
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1D1, 2

 
(GHz) 

epfd  
(dB(W/m2)) 

epfd
 

 
(kHz) 

 
3 

11.7-12.5 
1

11.7-12.2 
12.5-12.75

3
12.2-12.7 

2

–179.5
–178.66
–176.25
–163.25
–161.5
–160.35
–160
–160

0
33
98.5
99.81
99.91
99.975
99.995

100

40 180 cm
ITU-R BO.1443

1

–182
–180.9
–178
–164.4
–161.9
–160.5
–160
–160

0
33
99.25
99.85
99.94
99.98
99.995

100

40 240 cm
ITU-R BO.1443

1

–186.5
–184
–180.5
–173
–167
–162
–160
–160

0
33
99.5
99.7
99.83
99.94
99.97

100

40 300 cm
ITU-R BO.1443

1

1 180 cm 240 cm 300 cm BSS 1D 100%
epfd

100% epfd  
(dB(W/(m2 · 40 kHz))) 

 
 

–160 0 | | 57.5

–160 + 3.4 57.5 – | |)/4 57.5 | | 63.75

–165.3 63.75 | |

2 epfd↓
240 cm BSS 100% epfd↓

167 dB(W/(m2 · 40 kHz)) 100% epfd↓ 2 140° W 60 N
91° W 101°W 110°W 119° W 148° W GSO BSS 5°

15
3 ITU-R BO.1443 1 GSO FSS GSO FSS
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RES80-1

80 WRC-07

2007

a) 12 44

b)

c)

d) 11.30 11.31 11.31.2

e) WRC-97 RRB 11.30 11.31 11.31.2
0.3

f) RRB 80 WRC-97 WRC-2000
RRB
0.3

g)

a) 127

b) 160C RAG

c) RRB WRC-2000 1

d) RRB WRC-03 2

e) c) WRC-07
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RES80-2

1 12 1
44

2 RRB 44
0.3

3

1

2 1 2 RRB

80 WRC-07 1

RRB WRC-2000  

RRB WRC-20001 RRB

–

–

–

–

– 30 30A

____________________
1 WRC-2000 29
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RES80-3

–
18 3

–

– 11.48

–

80 WRC-07 2

RRB WRC-03  

RRB WRC-032 80 WRC-2000 2

–

–

–

–

– FSS MSS BSS

–

–

–

–

–

____________________
2 WRC-03 4 5
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RES81-1

81 WRC-15

2015

a) WRC-97 49 WRC-97
1997 11 22

b) 85 1998

c) 85 1998 WRC-2000
49 WRC-97

d) 85 1998 WRC-2000
2002

e)

f)

a)

b) 49 WRC-97 6
36

c) 51 WRC-97 1 2
11.44

d)

____________________

WRC-07 WRC-12 WRC-15 WRC-19

WRC-15
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RES81-2

e) 2003 11 21

1 WRC-97

2
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RES85-1

85 WRC-03

22

2003

a) WRC-2000 22 10.7-30 GHz
GSO FSS GSO

b) 22.5H 22.5I
a) 22.2

c) ITU-R ITU-R S.1503
22

d) epfd

e) CR/1 76 CR/1 82
22 epfd

f) epfd
22-1A 22-1B 22-1C 22-1D 22-1E 22-2 22-3 epfd

g) epfd 9.7A 9.7B

h) 9.35 11.31
22-1A 22-1B 22-1C 22-1D 22-1E 22-2 22-3 epfd

1 9.35 11.31 22.5C 22.5D 22.5F

22-1A 22-1B 22-1C 22-1D 22-1E 22-2 22-3
9.30 11.15
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RES85-2

2 1 9.35 22-1A 22-
1B 22-1C 22-1D 22-1E 22-2 22-3 11.31

3 1
22-1A 22-1B 22-1C 22-1D 22-1E 22-2 22-3

4
G/T 9.7A 9.7B

5 epfd
22-1A 22-1B 22-1C 22-1D 22-1E 22-2 22-3

9.7A 9.7B

5 2003 7
5

1 epfd

2 epfd 9.35 11.31

3 epfd 9.7A 9.7B

- 94 -



RES86-1

86 WRC-07

86
2002

2007

a) 2002 86 1998
WRC-03 86 2002

WRC

b) 2006 WRC-2007 86 2002
2010

13 13.0.1 13.0.2

1

2

PP-10 86 2002
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RES95-1

95 WRC-19

2019

a) WARC WRC

b)

c)

WRC

–

–
ITU-R

–

1 WRC

2
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1
1

CPM

2 ITU-R

CPM

CPM
CPM
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RES99-1

99 WRC-19

2019

2019

a)
2021 1 1

b)

c)

d)

1 2019 11 23
1 621.35-1 626.5 MHz 5.260A 5.260B 5.264A 5.264B

5.368 5.372 5.373 5.373A 5.441B 5.550C 5.550E 9.35 9.35.1 22.5L 22.5L.1
22.5M 33.50 33.53 21-4 40-40.5 GHz 4 5 15 30 30A 30B

2 2020 7 1
5.517A
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2019 11 23

28 WRC-15 549 WRC-07

31 WRC-15 555 WRC-15

33 WRC-15 556 WRC-15

157 WRC-15 557 WRC-15

158 WRC-15 641 HFBC-87

159 WRC-15 658 WRC-15

162 WRC-15 659 WRC-15

236 WRC-15 763 WRC-15

237 WRC-15 764 WRC-15

238 WRC-15 765 WRC-15

239 WRC-15 766 WRC-15

359 WRC-15 767 WRC-15

360 WRC-15 809 WRC-15

362 WRC-15 810 WRC-15

426 WRC-15 958 WRC-15
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RES111-1

111 Orb-88

18.1-18.3 GHz 18.3-20.2 GHz 27-30 GHz
1

– 1988

a) WARC Orb-85 WARC Orb-88 ITU-R 18.1-18.3
GHz 18.3-20.2 GHz 27-30 GHz

b) ITU-R

1

2

3 15 GHz

18.1-18.3 GHz 18-3-20.2 GHz 27-30 GHz

ITU-R

18.1-18.3 GHz 18.3-20.2 GHz 27-30 GHz

____________________
1 WRC-97
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RES114-1

114 WRC-15

5 091-5 150 MHz

2015

a) 5 000-5 250 MHz

b)

a) 5.444 5 030-5 091 MHz MLS

b) ICAO 10 5 030-
5 091 MHz MLS 5 091-5 150 MHz

c) 5 091-
5 150 MHz

a) ITU-R S.1342 5 030-5 091 MHz MLS
5 091-5 150 MHz FSS

b) FSS

5 091-5 150 MHz

MSS FSS
5 091-5 150 MHz
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RES122-1

122 WRC-19

47.2-47.5 GHz
47.9-48.2 GHz

2019

a) 47.2-50.2 GHz
FSS

b) WRC-97 47.2-47.5 GHz 47.9-48.2 GHz HAPS

c) 47.2-47.5 GHz 47.9-48.2 GHz

d) ITU-R F.1500 47.2-47.5 GHz 47.9-48.2 GHz HAPS

e) HAPS

f) ITU-R 47.2-47.5 GHz 47.9-48.2 GHz
HAPS

g) ITU-R 47.2-47.5 GHz 47.9-48.2 GHz HAPS
ITU-R F.2476

h) 5.552 FSS 47.2-49.2 GHz
40.5-42.5 GHz ITU-R

HAPS

i) BSS FSS

j) ITU-R HAPS FSS HAPS
FSS
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RES122-2

a) ITU-R SF.1843 HAPS FSS

b) ITU-R pfd
HAPS

c) 2.5 FSS
HAPS

d) HAPS e.i.r.p.
4 e.i.r.p. 20 dB

1 FSS HAPS e.i.r.p.

6.4 dB(W/MHz) 30 < 90

22.57 dB(W/MHz) 15 < 30

28 dB(W/MHz) 5 < 15

HAPS

2 47.2-47.5 GHz 47.9-48.2 GHz HAPS

G( ) Gmax – 2,5 10−3
2D 0 < < m

G( ) 39 – 5 log (D/ ) – 25 log m ≤ < 48

G( ) –3 – 5 log (D/ ) 48 ≤ ≤ 180

Gmax dBi

G( ) dBi

D

max 1
20

m G G
D

G

2 15 log (D/ ) (dBi)
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3 47.2-47.5 GHz 47.9-48.2 GHz
HAPS

HAPS pfd

−141 dB(W/(m2 · MHz)) 0 < 3

−141 + 2( − 3) dB(W/( m2 · MHz)) 3 13

−121 dB(W/( m2 · MHz)) 13 < 90

4 47.2-47.5 GHz 47.9-48.2 GHz
HAPS HAPS

pfd

−106 dB(W/(m2 · MHz)) 0° 4°

−106 + 1.2 ( 4) dB(W/(m2 · MHz)) 4° < 11.5°

−97 dB(W/(m2 · MHz)) 11.5° < 90°

3 dB

5 48.94-49.04 GHz 47.2-47.5 GHz
47.9-48.2 GHz HAPS HAPS

50

6 47.2-47.5 GHz 47.9-48.2 GHz HAPS
4
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RES125-1

125 WRC-12

1 610.6-1 613.8 MHz 1 660-1 660.5 MHz

2012

MSS

a) 1 610.6-1 613.8 MHz 1 660-1 660.5 MHz

b) 5.372 1 610.6-
1 613.8 MHz 29.13 29

c) 1 610.6-1 613.8 MHz 1 660-1 660.5 MHz

d) 1 610.6-1 613.8 MHz 1 660-1 660.5 MHz

e) 1 660-1 660.5 MHz
ITU-R

f) ITU-R M.1316 1 610.6-1 613.8 MHz 1 660-1 660.5 MHz

g) f)

h) ITU-R RA.769
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RES125-2

ITU-R M.1316 ITU-R
1 610.6-1 613.8 MHz 1 660-1 660.5 MHz MSS

ITU-R
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RES140-1

140 WRC-15

19.7-20.2 GHz epfd

2015

a) WRC-2000 epfd 22.2

FSS GSO

b) 76 WRC-2000
WRC-2000 epfd

c) FSS HEO

d) 20 90 WRC-2000 HEO
30 GHz FSS

e) WRC-03 ITU-R HEO

f) WRC-2000 WRC-03 ITU-R HEO FSS
GSO LEO

MEO HEO

g) HEO 19.7-20.2 GHz epfd

a) 19.7-20.2 GHz epfd 17.8-18.6 GHz
epfd

b) 9.7A 9.7B

c) 19.7-20.2 GHz WRC-03

____________________

WRC-15
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RES140-2

d) ITU-R S.1715 140 WRC-03

GSO FSS GSO FSS ITU-R
19.7-20.2 GHz GSO FSS

22.5CA 22.2

GSO FSS 19.7-20.2 GHz
22-1C epfd 22.5CA

epfd
epfd

____________________

WRC-15
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RES143-1

143 WRC-19

2019

a)
HDFSS

b) HDFSS

c) HDFSS

d) FSS HDFSS

e) HDFSS

f) ITU-R
HDFSS

g) HDFSS

a) 5.516B HDFSS

b) FSS

c) FSS

d) 18.6-18.8 GHz FSS EESS
5.522A 5.522B

e) 48.94-49.04 GHz
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RES143-2

f) HDFSS

g) HDFSS

h) FSS 5.516B HDFSS

i) HDFSS

j) 2 HDFSS 48.2-50.2 GHz 50.2-50.4 GHz
EESS

a) FSS
FSS

b) HDFSS

c)
HDFSS

d) HDFSS HDFSS

FSS HDFSS FSS
9 11 21

22

HDFSS

a) 5.516B HDFSS
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RES143-3

b) a)

– HDFSS

– HDFSS
HDFSS

c) ITU-R ITU-R S.524 ITU-R S.1594
ITU-R S.1783 HDFSS

d) a) 5.516B HDFSS
FSS

1 HDFSS
FSS

2 5.516B
HDFSS

3 48.2-50.2 GHz HDFSS
50.2-50.4 GHz ITU-R

5.340

4 3 48.2-50.2 GHz
HDFSS
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RES144-1

144 WRC-15

13.75-14 GHz

2015

a) WARC-92 13.75-14 GHz FSS

b)

c) WRC-2000 ITU-R WRC-03
FSS

5.502

d) 13.75-14 GHz 1.2-4.5
FSS

a) 5.502
1.2-4.5 FSS

b) FSS

c) 13.75-14 GHz 5.502
FSS

ITU-R S.1712 “ FSS 13.75-14 GHz
5.502 pfd

FSS
5.502 13.75-14 GHz
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13.75-14 GHz
FSS FSS
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RES145-1

145 WRC-19

27.9-28.2GHz

2019

a) WRC-97 47.2-47.5 GHz 47.9-48.2 GHz 2 300 MHz
HAPS

b) 4.23 HAPS 5

c) WRC-2000 3 1 47 GHz
HAPS

d) a) 2

e) c) WRC-2000 5.537A
5.543A WRC-03 WRC-07 1 3
27.9-28.2 GHz 31-31.3 GHz HAPS

f) 27.9-28.2 GHz

g) HAPS

h) ITU-R 27.9-28.2 GHz
HAPS ITU-

R F.1609

i) ITU-R 27.9-28.2 GHz HAPS

j) ITU-R ITU-R SF.1601 27.9-28.2 GHz HAPS
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RES145-2

k) HAPS 27.9-28.2 GHz

1 4.23 2 27.9-28.2 GHz HAPS
5

HAPS

2 HAPS 1 27.9-28.2 GHz
HAPS

3 5.537A 27.9-28.2 GHz HAPS
5.537A

2 HAPS
5

1

4 1 HAPS
4 3

1 i)

2 27.9-28.2 GHz
HAPS ITU-R /
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RES147-1

147 WRC-07

17.7-19.7 GHz 18 000
35 145

2007

a) FS 17.7-
19.7 GHz

b) 17.7-19.7 GHz 18 000
35 145 FSS

non-GSO

c) ITU-R b) FSS pfd

d) USCSID-P b) 21-4
17.7-19.7 GHz pfd

–115 dB(W/(m2 · MHz)) 0 < 5

–115 + 0,5( – 5) dB(W/(m2 · MHz)) 5 25

–105 dB(W/(m2 · MHz)) 25 < 90

1 ITU-R b) d) 17.7-19.7 GHz

2 d) 1995 −115/
−105 dB(W/(m2 · MHz))

17.7-19.7 GHz 2003 7 5
d)

–115 dB(W/(m2 · MHz)) 0 < 5

–115 + 0,5( – 5) dB(W/(m2 · MHz)) 5 25

–105 dB(W/(m2 · MHz)) 25 < 90
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RES148-1

148 WRC-15

30B WARC Orb-88
B

2015

a) WARC Orb-88 30B WARC Orb-88 4 500-4 800 MHz 6 725-
7 025 MHz 10.70-10.95 GHz 11.20-11.45 GHz 12.75-13.25 GHz

b)
MIFR 1985 8 8

WARC Orb-88 B

c) 30B WARC Orb-88 b)

d) b) 30B
B

e) WRC-07 30B B

a) 30B WARC Orb-88 9.2 B
20 B 2010

3 16

b) a)

c) b) 30B

c)

BR
IFIC
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RES148-2

1
c)

2 c)
C/I

3
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RES149-1

149 WRC-12

30B

2012

a) WARC Orb-88 30B WARC Orb-88 4 500-4 800 MHz 6 725-
7 025 MHz 10.70-10.95 GHz 11.20-11.45 GHz 12.75-13.25 GHz

b) WRC-07 30B

c) WRC-07

d) WARC Orb-88

1

30B

2 1

____________________
1
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RES150-1

150 WRC-12

HAPS
6 440-6 520 MHz 6 560-6 640 MHz

2012

a)
6

b) HAPS

c) HAPS IMT

d) WRC-07 HAPS

e) WRC-07 ITU-R 5 850 7 075 MHz
HAPS 80 MHz

f) 6 425-7 075 MHz 5.458

g) 6 650-6 675.2 MHz 5.149

h)
5 850-7 075 MHz

i) d) WRC-12 5.457
HAPS 6 440-6 520 MHz 6 560-6 640 MHz

j) HAPS HAPS

k) HAPS 6 440-6 520MHz 6 560-6 640 MHz

l) 4 HAPS
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a) ITU-R 5 850-7 075 MHz HAPS
ITU-R F.1891

b) ITU-R F.2011 5 850-7 075 MHz HAPS

c) ITU-R F.2240 5 850-7 075 MHz HAPS
/

d)

1 6 440-6 520 MHz 6 560-6 640 MHz HAPS HAPS

G( ) Gm – 3( / b) 2 dBi 0 1

G( ) Gm LN dBi 1

G( ) X – 60 log ( ) dBi

G( ) LF dBi 90

G( ) dBi

Gm dBi

b 3 dB Gm 3 dB

LN dB
–25dB

LF Gm – 73 dBi

1 b 3/NL

2 3.745 b

X = Gm + LN + 60 log ( 2) dBi

3
60/)(10 FLX

)10/(4427 1.0 mG
b
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RES150-3

2 HAPS 60 150
HAPS 5

3 HAPS 30

4 HAPS pfd
4 kHz –183.9 dBW/m2 pfd HAPS

e.i.r.p. ± 5 −59.9 dBW/4 kHz

5 6 440-6 520 MHz
60 HAPS e.i.r.p. −0.5 dBW/10 MHz

6 EESS HAPS 100
HAPS 150

7 HAPS
1 6

5.457

11 4
HAPS
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RES154-1

154 WRC-15

3 400-4 200 MHz

1

2015

a) 3 400-4 200 MHz
FSS

b) 5 3 400-3 600 MHz 1
IMT

c) 1 3 400-3 600 MHz

d) 3 400-4 200 MHz
VSAT FSS

e) d) VSAT
ICAO

WMO

f) IMT
1 FSS

g) WRC-12 f)
e) FSS
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RES154-2

a) IMT
FSS VSAT

b) IMT
VSAT

c) FSS VSAT
MIFR

d) / VSAT

a) ITU-R 3 400-4 200 MHz FSS IMT
ITU-R SF.1486 ITU-R S.2199 ITU-R M.2109 ITU-R S.2368

b) a)
FSS

c) ITU-R S.1856 pfd

1 1 3 400-3 600 MHz
1 IMT IMT

2 1 / b)
IMT 3 400-4 200 MHz FSS

1
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RES154-3

3 1
/ FSS

MIFR

4 1 a) ITU-R

5 FSS
3 400-4 200 MHz

ICAO WMO

- 133 -





RES155-1

155 WRC-19

30 30A 30B

2019

a) UAS CNPC

b) 1 UAS CNPC

c) UA CNPC
FSS

UAS CNPC UAS

a) WRC-15 FSS
19.7-20.2 GHz 29.5-30.0 GHz 156 WRC-15

b) ITU-R M.2171 UAS

a) UAS CNPC SARP

____________________
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RES155-2

b) ICAO SARP
CNPC UAS

1 10.95-11.2GHz 11.45-11.7GHz 2
11.7-12.2 GHz 3 12.2-12.5GHz 1 3
12.5-12.75 GHz 19.7-20.2GHz 14-14.47 GHz

29.5-30.0GHz GSO FSS
UASCNPC

2 UA 1 GSOFSS
UA

3

3 4 37
SARP 1 UAS CNPC

4 FSS UA CNPC
UA 9

11 BR IFIC
2 8

5 UAS CNPC GSO 
FSS

6 UAS CNPC
5

7 6 UAS CNPC FSS
UAS CNPC CNPC

____________________
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RES155-3

8 FSS UAS CNPC
5 9 11 / FSS

9 9 11 FSS UAS 
CNPC FSS

10 9 11 UAS CNPC

11 15 UA 1

12 UA 9 11

13 UAS UAS CNPC

– UAS CNPC 37 SARP

– 4.10

–
11 UAS CNPC UAS CNPC

– 9 4
11 11.31 11.32 11.32A
FSS

2 UAS CNPC
1 1 5 6.d.i 11.32

– FSS UAS
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RES155-4

14 UA CNPC
2

15 14 UAS CNPC pfd
2

16 2 pfd WRC-231

17 14.47-14.5 GHz 14-14.47 GHz
UAS

14.47-14.5 GHz ITU-R RA.769 ITU-R RA.1513

18 WRC-23 ICAO UAS CNPC SARP
156 WRC-15

19 ITU-R CNPC
ITU-R

1 6

2 ITU-R

2023

1

____________________
1 WRC-19 2 b) pfd

ITU-R
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RES155-5

1

2 WRC

3
UA CNPC 4

4 1-12 14-19 UA CNPC

5 WRC ICAO UAS CNPC SARP

ICAO

WRC-23 ICAO UAS CNPC
UAS CNPC SARP
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RES155-6

155 WRC-19 1

UAS CNPC  

1

FSS UAS  

155 WRC-19 2

UAS CNPC  

a) WRC-15  

FSS UA
CNPC

14.0-14.47 GHz UA pfd

−132 + 0.5 · θ dB(W/(m2 · MHz)) 0° ≤ θ ≤ 40°

−112 dB(W/(m2 · MHz)) 40° < θ ≤ 90°

– pfd
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RES155-7

b) WRC-19  

14.0-14.3 GHz UA 5.505 pfd

215log 0.9 124 dB W/ m MHz 0° ≤ θ ≤ 90°

UA

– 5.508 14.25-14.3 GHz

– 1 3 14.3-14.4 GHz

– 14.4-14.47 GHz

pfd

215log 0.9 133.5dB W/ m MHz 0° ≤ θ ≤ 90°

– pfd
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RES156-1

156 WRC-15

19.7-20.2 GHz 29.5-30.0 GHz 1

2015

a) 5.526

b)
FSS

c) ITU-R
ITU-R S.2223 S.2357

d)

e)

f)

a) 19.7-20.2 GHz 29.5-30.0 GHz FSS
GSO FSS

b) 29.5-30.0 GHz
5.542 19.7-20.2 GHz
5.524

c) 5.542

d)

e) 9 11 5.526 FSS
UC

____________________
1
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RES156-2

f) 5.527A 1-4
GSO FSS 19.7-20.2 GHz 29.5-30.0 GHz

g) 25
WRC-03 b)

1 GSO FSS

1.1
1 e.i.r.p.

1.2 5.524 1
3 19.7-20.1 GHz

1.3 5.542 1 3 29.5-29.9 GHz

1.4 5.542

1.5

1.6 NCMC
NCMC

1.7

2 GSO FSS
GSO

3

18

- 144 -



RES156-3

4

156 WRC-15 1

29.5-30.0 GHz  
 

e.i.r.p. 2 

29.5-30.0 GHz e.i.r.p.

29.5-30.0 GHz
2º θ

1 GSO 3º e.i.r.p.

1 –

GSO FSS

2 – GSO FSS 2 θ e.i.r.p. GSO FSS

3 – 40 kHz CDMA
e.i.r.p. 10 log(N) dB N

4 – GSO

____________________
2 ITU-R S.2357

θ 40 kHz e.i.r.p. * 

2° ≤ θ ≤ 7° (19 − 25 log θ) dB(W/40 kHz)
7° < θ ≤ 9.2° −2 dB(W/40 kHz)
9.2° < θ ≤ 48° (22 − 25 log θ) dB(W/40 kHz)
48° < θ ≤ 180° −10 dB(W/40 kHz)

*
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RES156-4

5 – 29.5-30 GHz GSO
e.i.r.p. GSO pfd

GSO e.i.r.p.
dB  

ε ≤ 5° 2.5
5° < ε ≤ 30° 3 − 0.1 ε

1 θ3

1

Θ  

a

c

d

φ

b P

a

b

c GSO

d GSO FSS

φ GSO P

θ d GSO P

P ϑ φ GSO

____________________
3 1
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RES160-1

160 WRC-15

2015

a)

b)

c) HAPS

d) HAPS HAPS

e) HAPS

f) 20-50

a) HAPS HAPS

b) 1.66A HAPS 20 50
HAPS 4.23

c) WRC-97 47.2-47.5 GHz 47.9-48.2 GHz HAPS
WRC-2000 2 27.9-28.2 GHz

31.0-31.3 GHz HAPS WRC-12
5.457 6 440-6 520 MHz HAPS 6 560-6 640 MHz

HAPS HAPS

d) WRC-2000 5.388A 5.388B HAPS

e) HAPS
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RES160-2

f) 34 WRC-12

g) WRC-12
HAPS

h) 30B 30 30A 30B

ITU-R

1 HAPS

– HAPS

– HAPS

– HAPS HAPS

2 ITU-R 1
c) HAPS

3 c)
HAPS

HAPS

4 ITU-R 2 3
30 30A 30B

HAPS

– 38-39.5 GHz

– 2 21.4-22 GHz 24.25-27.5 GHz

1 ITU-R 3 4 ITU-R
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RES160-3

2 ITU-R 3 30B
HAPS

3 ITU-R 1 2 3 4
ITU-R

2019

ITU-R
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RES161-1

161 WRC-15

37.5-39.5 GHz

2015

a)

b) 45 Mbps

c) 30 GHz

d) 30 GHz

e) 30 GHz GSO non-GSO
FSS

f) 36-37 GHz EESS SRS

a) ITU-R S.1323 S.1325 S.1328 S.1529 S.1557

b) 37.5-39.5GHz FSS

a) 37.5-42.5 GHz GSO

b) GSO

c) 37.5-38 GHz

d) 37.5-39.5 GHz
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RES161-2

ITU-R

WRC-23

1

2
37.5-39.5 GHz FSS FSS

3 750 WRC-15 * 36-37
GHz

WRC-23

ITU-R

____________________
* WRC-19
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RES163-1

163 WRC-15

1 2
14.5-14.75 GHz

2015

a) 13-17 GHz

b) 14.5-14.8 GHz
30A

c) 30A

d)
5.509B 5.509C 5.509D 5.509E 5.509F

e)

1 2 14.5-14.75 GHz

5.509B 5.509C 5.509D 5.509E 5.509F
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RES164-1

164 WRC-15

3
14.5-14.75 GHz

2015

a) 13-17 GHz

b) 14.5-14.8 GHz
30A

c) 30A

d)
5.509B 5.509C 5.509D 5.509E 5.509F

e)

3 14.5-14.75 GHz

5.509B 5.509C 5.509D
5.509E 5.509F
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RES165-1

165 WRC-19

2 21.4-22 GHz

2019

a)

b) WRC-15 ITU-R HAPS
HAPS

HAPS

c) HAPS

d) ITU-R 2 21.4-22 GHz HAPS
ITU-R F.2471

HAPS

a) 1.66A HAPS 20 50
4.23

b) AMS 2 21.2-21.5 GHz

a) HAPS HAPS

b) ITU-R F.2438 ITU-R F.2439 HAPS
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RES165-2

1 HAPS
21.4-22 GHz HAPS

pfd

0.7 θ − 135 dB(W/(m² · MHz)) 0° ≤ θ < 10°

2.4 θ − 152 dB(W/(m² · MHz)) 10° ≤ θ < 20°

0.45 θ − 113 dB(W/(m² · MHz)) 20° ≤ θ < 60°

−86 dB(W/(m² · MHz)) 60° ≤ θ ≤  90°

θ

e.i.r.p.
pfd e.i.r.p. 20 dB

2 21.2-21.4 GHz 22.21-22.5 GHz EESS
21.4-22 GHz HAPS e.i.r.p. 21.2-21.4 GHz

22.21-22.5 GHz

−0.76 θ − 9.5 dB(W/100 MHz) −4.53° ≤ θ < 35.5°

−36.5 dB(W/100 MHz) 35.5° ≤ θ ≤  90°

θ °

3 RAS HAPS pfd
50 RAS 21.4-22 GHz

−176 dB(W/(m2 · 290 MHz)) 22.21-22.5 GHz
−192 dB(W/(m2 · 250 kHz)) 2% pfd

2%
2

618. . . . , + 10log 4
pnominal clear skypfd e i r p Az Att d GasAtt

e.i.r.p.nominal clear sky 22.21-22.5 GHz RAS e.i.r.p.
HAPS dB(W/290MHz
dB(W/250 kHz)

Az HAPS RAS

θ HAPS RAS
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Att618p=2% ITU-R P.618 dB
p = 2%

d HAPS RAS

GasAtt(θ) θ ITU-R SF.1395

4 3 22.21-22.5 GHz 2019 11 22
2020 5 22 3
HAPS 4

HAPS

5 21.2-21.5 GHz AMS HAPS e.i.r.p. 21.4-21.5 GHz
17.5 dB(W/100 MHz)

6 21.4-22 GHz HAPS
4
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166 WRC-19

2 24.25-27.5 GHz

2019

a)

b) WRC-15 ITU-R HAPS
HAPS

HAPS

c) HAPS

d) ITU-R 24.25-27.5 GHz 2 HAPS
ITU-R F. 2472-0

HAPS

24.75-25.25 GHz 27.0-27.5 GHz FSS
HAPS 9.17

1 HAPS
27-27.5 GHz HAPS
pfd

0.39 θ − 132.12 dB(W/(m2 · MHz)) 0° ≤ θ < 13°

2.715 θ − 162.3 dB(W/(m2 · MHz)) 13° ≤ θ < 20°

0.45 θ − 117 dB(W/(m2 · MHz)) 20° ≤ θ < 60°

−90 dB(W/(m2 · MHz)) 60° ≤ θ ≤ 90°

θ

- 161 -



RES166-2

e.i.r.p.
pfd e.i.r.p. 20 dB

2 24.25-25.25 GHz
HAPS HAPS

pfd

−110.3 dB(W/(m2 · MHz)) 0° ≤ θ ≤ 4°

−110.3 + 1.2 (θ − 4) dB(W/(m2 · MHz)) 4° < θ ≤ 9°

−104.3 dB(W/(m2 · MHz)) 9° < θ ≤ 90°

θ

3 dB

e.i.r.p.
pfd e.i.r.p. 20 dB

3 27-27.5 GHz
HAPS HAPS

pfd

0.95 θ − 114 dB(W/(m2 · MHz)) 0° ≤ θ < 5.7°

0.6 θ − 112 dB(W/(m2 · MHz)) 5.7° ≤ θ < 20°

−100 dB(W/(m2 · MHz)) 20° ≤ θ ≤ 90°

θ

3 dB

e.i.r.p.
pfd e.i.r.p. 20 dB

4 25.25-27 GHz
dB(W/(m² · MHz)) pfd −110.3 dB(W/(m² · MHz)) pfd

HAPS ITU-R P.452 1%
20 pfd

5 FSS 27-27.5 GHz 85.5°
HAPS e.i.r.p. −10.7 dB(W/MHz)
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6 24.45-24.75 GHz 85.5°
HAPS e.i.r.p. −19.9 dB(W/MHz)

7 25.25-27 GHz
HAPS e.i.r.p. 12.3 dB(W/MHz)

25.25-27 GHz HAPS e.i.r.p. 0.5 dB(W/MHz)
GSO −5° 5°

e.i.r.p.
20 dB

8 FSS 24.75-25.25 GHz 85.5° HAPS
e.i.r.p. −9.1 dB(W/MHz)

9 23.6-24 GHz EESS
24.25-25.25 GHz HAPS 23.6-24 GHz e.i.r.p.

−0.7714 θ − 16.5 dB(W/200 MHz) −4.53° ≤ θ < 35°

−43.5 dB(W/200 MHz) 35° ≤ θ ≤ 90°

θ

10 SRS /EESS
25.5-27.0 GHz HAPS 20 SRS/EESS

pfd pfd HAPS 9.18
ITU-R P.452

SRS 0.001%
EESS non-GSO 0.005% EESS GSO 20%

SRS: pfd = −121 dB(W/(m2 · MHz)) 

EESS non-GSO: pfd = −97 dB(W/(m2 · MHz)) 

EESS GSO: pfd = −129 dB(W/(m2 · MHz))

11 RAS 50 RAS HAPS
pfd 24.25-25.25 GHz

−177 dB(W/(m² · 400 MHz)) 23.6-24 GHz
−191 dB(W/(m² · 250 kHz)) pfd 2%
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2%

2
618. . . . , 10log 4

pnominal clear skypfd e i r p Az Att d GasAtt

e.i.r.p.nominal clear sky 23.6-24 GHz RAS HAPS e.i.r.p.
HAPS dB(W/400MHz

dB(W/250 kHz)

Az HAPS RAS

θ HAPS RAS

Att618p=2% ITU-R P.618 dB RAS
p = 2%

d HAPS RAS

pfd 23.6-24 GHz HAPS pfd
dB(W/(m2 · 400 MHz)) dB(W/(m2 · 250 kHz))

GasAtt(θ) θ ITU-R SF.1395

12 11 2019 11 22 2020 5 22
23.6-24 GHz 11 HAPS

4
HAPS

13 24.25-27.5 GHz HAPS 4
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167 WRC-19

31-31.3 GHz

2019

a)

b) WRC-15 ITU-R HAPS
HAPS

HAPS

c) ITU-R 31.3-31.8 GHz HAPS
ITU-R F.2473

d) ITU-R F.2439 HAPS

e) ITU-R F.2438 HAPS

f) ITU-R 31-31.3 GHz HAPS
ITU-R F.2473

HAPS

HAPS e.i.r.p.
4 e.i.r.p. 20 dB

a) WRC-2000 5.543A WRC-03 WRC-07
1 3

31-31.3 GHz HAPS

b) 31-31.3 GHz
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c) HAPS

d) ITU-R 31-31.3 GHz HAPS

1 HAPS
31-31.3 GHz HAPS
pfd

0.875 θ − 143 dB(W/(m² · MHz)) 0° ≤ θ < 8°

2.58 θ − 156.6 dB(W/(m² · MHz)) 8° ≤ θ < 20°

0.375 θ − 112.5 dB(W/(m² · MHz)) 20° ≤ θ < 60°

–90 dB(W/(m² · MHz)) 60° ≤ θ ≤  90°

θ

2 5°
BR IFIC

3 EESS 31.3-31.8 GHz
31-31.3 GHz HAPS
−83 dB(W/200 MHz)

4 EESS 31-31.3 GHz HAPS
31.3-31.8 GHz e.i.r.p.

− − 13.1 dB(W/200 MHz) −4.53° ≤ θ < 22°

−35.1 dB(W/200 MHz) 22° ≤ θ ≤ 90°

θ

5 RAS 31-31.3 GHz HAPS
50 RAS pfd 31.3-31.8 GHz

−141 dB(W/(m2 · 500 MHz)) ITU-R P.452
2% pfd
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6 RAS 31-31.3 GHz HAPS 50
RAS 31.3-31.8 GHz pfd

−171 dB(W/(m² · 500 MHz)) 2% pfd

2
618 2%. . . . , 10log 4nominal clear sky ppfd e i r p Az Att d GassAtt

e.i.r.p.nominal max clear sky HAPS RAS RAS e.i.r.p
dB(W/500 MHz)

Az HAPS RAS

θ HAPS RAS

Att618p=2% dB ITU-R P.618
p = 2%

d HAPS RAS

pfd( ) HAPS pfd dB(W/m² 500MHz)

GasAtt(θ) θ ITU-R SF.1395

7 5 6 2019 11 22 2020 5 22
31.3-31.8 GHz 5 6 HAPS

4
HAPS

8 31-31.3 GHz HAPS
4
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168 WRC-19

38-39.5 GHz

2019

a)

b) WRC-15 ITU-R HAPS
HAPS

HAPS

c) ITU-R F.2439 HAPS

d) ITU-R F.2438 HAPS

e) ITU-R 38-39.5 GHz HAPS
ITU-R F.2475

HAPS

a) HAPS e.i.r.p.
4 e.i.r.p. 20 dB

b) HAPS HAPS

1 38-39.5 GHz HAPS
HAPS

pfd

−137 dB(W/(m² · MHz)) 0° ≤ ≤ 13°

−137 + 3.125 ( − dB(W/(m² · MHz)) 13° < ≤ 25°
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−99.5 + 0.5 ( − dB(W/(m² · MHz)) 25° < ≤ 50°

−87 dB(W/(m² · MHz)) 50° < ≤ 90°

θ

2 15°
BR IFIC

3 38-39.5 GHz HAPS
HAPS

pfd

−107.8 dB(W/(m² · MHz)) 0° ≤  ≤ 4°

−107.8 + 1.5 ( − 4) dB(W/(m² · MHz)) 4° < ≤ 10°

−98.8 dB(W/(m² · MHz)) 10° < ≤ 90°

θ

3 dB

4 38-39.5 GHz
pfd dB(W/(m² · MHz)) −110.8 dB(W/(m² · MHz)) pfd

HAPS ITU-R P.452
1% 20 pfd

5 FSS
GSO HAPS

pfd

−169.9 + 1954 α2 dB(W/(m² · MHz)) 0° ≤ α < 0.136°

−133.9 dB(W/(m² · MHz)) 0.136° ≤ α < 1°

−133.9 + 25 log α dB(W/(m² · MHz)) 1° ≤ α < 47.9°

−91.9 dB(W/(m² · MHz)) 47.9° ≤ α ≤ 180°

α HAPS HAPS GSO
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HAPS pfd

2. . . . 10log 4 gazpfd e i r p d Att

d HAPS GSO FSS

Attgaz HAPS GSO FSS dB
ITU-R P.676

e.i.r.p. HAPS GSO FSS e.i.r.p.
dB(W/MHz)

6 FSS non-GSO
HAPS HAPS

HAPS
10

90 asin cos
180

R Rd
R h

R 6 371

non-GSO FSS 10°

h HAPS

7 38-39.5 GHz HAPS HAPS HAPS
37-38 GHz SRS

ITU-R
SRS SRS −217 dB(W/Hz)

0.001%

8 GSO FSS non-GSO FSS
pfd dB(W/(m² · MHz)) non-GSO

−111.3 dB(W/(m² · MHz)) GSO –108.9 dB(W/(m² · MHz)) pfd HAPS
20%

ITU-R P.452 FSS 10 pfd

9 HAPS HAPS
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10 38-39.5 GHz HAPS
4

11 HAPS
HAPS

HAPS

non-GSO FSS
HAPS
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169 WRC-19

17.7-19.7 GHz 27.5-29.5 GHz

2019

a) ESIM
17.7-19.7 GHz 27.5-29.5 GHz GSO

FSS

b) ESIM

c) 17.7-19.7 GHz 27.5-29.5 GHz
ESIM

d) ESIM 29.1-29.5 GHz
non-GSO MSS

a) ESIM ESIM GSO FSS
11

11.31 11.32 11.32A

b) ESIM GSO FSS 9.7
11.38 ESIM 17.7-19.7 GHz 27.5-29.5 GHz

11.42

c) ESIM GSO FSS

d) / ESIM
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1 17.7-19.7 GHz 27.5-29.5 GHz GSO FSS
ESIM

1.1 17.7-19.7 GHz 27.5-29.5 GHz ESIM

1.1.1 ESIM ESIM

1.1.2 ESIM GSO FSS

1.1.3 ESIM GSO FSS ESIM
GSO FSS

b)

1.1.4 1.1.1 ESIM GSO FSS
4 ESIM

ESIM

1.1.5 1.1.4
1.1.1
BR IFIC

1.1.6 27.5-28.6 GHz non-GSO FSS GSO FSS
ESIM 1

1.1.7 29.1-29.5 GHz 2019 10 28
non-GSO non-GSO MSS

GSO FSS ESIM 2

1.1.8 ESIM 22.5C 17.8-18.6 GHz
non-GSO FSS

1.1.9 ESIM 17.7-18.4 GHz
BSS
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1.2 17.7-19.7 GHz 27.5-29.5 GHz
ESIM

1.2.1 17.7-19.7 GHz ESIM

1.2.2 27.5-29.5 GHz ESIM
3

1.2.3 27.5-29.5 GHz ESIM
3

1.2.4 3 27.5-29.5 GHz
ESIM

4

1.2.5 1.2.2 1.2.4 3
3 ESIM pfd

BR IFIC

1.2.6 ESIM GSO FSS
ESIM GSO FSS

4

2 ESIM

3
ESIM

4 ESIM

4.1 ESIM
ESIM

4.2 ESIM ESIM GSO FSS
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5 ESIM GSO FSS

5.1 ESIM GSO FSS
GSO

5.2 NCMC ESIM
NCMC

5.3 ESIM ESIM

5.4 ESIM

6 ESIM ESIM
GSO FSS b)

7 1.2.5 ESIM
3 pfd
ESIM

8 7 11.31 3

ESIM pfd 3

1

2
ESIM
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3 ESIM 3
pfd 11.31

1.2.5

169 WRC-19 1

27.5-28.6 GHz  
 

1 27.5-28.6 GHz 1.1.6 non-GSO FSS
ESIM

a) 27.5-28.6 GHz ESIM 3° GSO
3° GSO ESIM e.i.r.p.

e.i.r.p.

3 7 28 − 25 log dB(W/40 kHz)
7 9.2 7 dB(W/40 kHz)
9.2 48 31 − 25 log dB(W/40 kHz)

48 180 −1 dB(W/40 kHz)

b) 27.5-28.6 GHz a) ESIM GSO 3°
100 MHz ESIM e.i.r.p.

55 dBW 100 MHz ESIM e.i.r.p.
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169 WRC-19 2

29.1-29.5 GHz  
 

1.1.7 non-GSO MSS
A B C

A. GSO FSS ESIM 1
29.1-29.5GHz non-GSO MSS ESIM GSO FSS

1

ESIM  

e.i.r.p. ESIM ≤ 35.5 dBW/MHz 

e.i.r.p. 22.32

≤ 10% 30

15 MHz
ESIM ≤6

B. GSO FSS ESIM 1
2 29.1-29.5 GHz

non-GSO MSS ESIM GSO FSS
ESIM
ESIM non-GSO MSS

500 29.1-29.5 GHz non-GSO MSS
ESIM

2

ESIM  

e.i.r.p ESIM ≤ 50 dBW/MHz 

e.i.r.p 22.32

100% 4

15MHz
ESIM ≤12
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C. GSO FSS ESIM 1 2
ESIM non-GSO MSS 725

29.1-29.5 GHz non-GSO MSS
ESIM non-GSO MSS 725 1 450 29.1-29.5 GHz

non-GSO MSS

169 WRC-19 3

27.5-29.5 GHz 
 

1 ESIM
ESIM 27.5-29.5 GHz

3

ESIM

2 ESIM GSO FSS 27.5-29.5 GHz
ESIM

2.1 27.5-29.5 GHz ESIM
70 ESIM

2.2 ESIM e.i.r.p. 24.44 dB(W/14 MHz)
ESIM e.i.r.p.
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ESIM

3 ESIM GSO FSS 27.5-29.5 GHz
ESIM

3.1 3 ESIM
pfd

pfd(θ) = −124.7 (dB(W/m2 14 MHz)) 0° ≤ θ ≤ 0.01°

pfd(θ) = −120.9+1.9∙logθ (dB(W/m2 14 MHz)) 0.01° < θ ≤ 0.3°

pfd(θ) = −116.2+11∙logθ (dB(W/m2 14 MHz)) 0.3° < θ ≤ 1°

pfd(θ) = −116.2+18∙logθ (dB(W/m2 14 MHz)) 1° < θ ≤ 2°

pfd(θ) = −117.9+23.7∙logθ (dB(W/m2 14 MHz)) 2° < θ ≤ 8°

pfd(θ) = −96.5 (dB(W/m2 14 MHz)) 8° < θ ≤ 90.0°

θ

3.2 3 ESIM
pfd

pfd(θ) = −136.2 (dB(W/(m2 1 MHz))) 0° ≤ θ ≤ 0.01°

pfd(θ) = −132.4 + 1.9∙logθ (dB(W/(m2 1 MHz))) 0.01° < θ ≤ 0.3°

pfd(θ) = −127.7 + 11∙logθ (dB(W/(m2 1 MHz))) 0.3° < θ ≤ 1°

pfd(θ) = −127.7 + 18∙logθ (dB(W/(m2 1 MHz))) 1° < θ ≤ 12.4°

pfd(θ) = −108 (dB(W/(m2 1 MHz))) 12.4° < θ ≤ 90°

θ

3.3 /
ESIM 3

4 ITU-R SM.1541 ESIM

5 ESIM pfd 3.1 3.2
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170 WRC-19

30B

2019

a) WARC Orb-88 4 500-4 800 MHz 6 725-7 025 MHz 10.70-10.95 GHz
11.20-11.45 GHz 12.75-13.25 GHz

b) WRC-07 a)

a) 553 WRC-15

b) 9.6 9.6 9.7 9.21 9.27 5

a) 44

b)

c)

d) 2 WRC-03

a)
2009 1 1 2019 11 22 30B

2
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b) 30B

c)
/

 

 
   

 
**

2009 0 0 0 1 3 11 0

2009 0 0 0 0 0 6 15

2010 1 0 0 0 1 14 2

2010 0 0 0 0 1 19 1

2011 1 0 0 0 2 18 1

2011 1 0 0 0 2 20 23

2012 0 0 0 0 3 20 1

2012 1 0 2 0 2 23 4

2013 1 0 0 0 4 27 7

2013 1 0 0 0 0 17 12

2014 1 0 0 0 2 30 42

2014 0 0 0 0 7 20 0

2015 0 0 1 0 1 30 11

2015 0 0 0 0 0 26 7

2016 0 1 0 0 0 23 8

2016 0 0 0 0 1 24 4

2017 0 0 0 0 4 34 1

2017 0 1 0 0 0 25 7

2018 0 0 0 0 6 20 9

2018 0 0 0 0 0 10 15

2019 1 1 0 0 0 4 17

2019 0 0 0 0 1 3 6

**
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30B 6.1 6.17
4 B.3.b.1

2019 11 23
1 4 500-4 800 MHz 6 725-7 025 MHz

10.70-10.95 GHz 11.20-11.45 GHz 12.75-13.25 GHz 1
30B 6

9.6 1

30B 6

____________________
1 9 9 I

9 II
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1 3 c)

170 WRC-19
1

30B  
 

1 30B
30B 6.1 2

2
30B 6.1 30B 6.17

30B 6.1

3
30B 6.1

a)

b)

30B 7 7.2

____________________
2

30B
30B 6.1
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c)
30B

4 3

5
6

i) 30B 6.17 30B

ii)

6 1 4 30B 6.3

a) 30B 6.3

b) 1 4, 5

c) d)

d) 30B BR IFIC
6

e)
BR IFIC

____________________
3

30B 6.17
30B 6.17 30B 6.1

4

5

6 482

482
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7 30B 6.5 6.12 6.14 6.21 6.22 30B 4
1

8 6 b)

9

10 30B 6.25
30B 6.21 6.22

11
30B 6.25

6.29

12 11

13 8 12

14 13 30
15 15

____________________
7 14 30B 6.25

30B 6.25
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15 11 C/I
30B 6.25

16 30B 6

170 WRC-19
1 1

30B  

30B 4

a)

b)

c) 30B 7 7
30B 6.1

d) 30B 6.35

e)

f) 2019 11 22

30B 6.7

1)

1.1) 7° 4 500-4 800 MHz 6 725-7 025 MHz

1.2) 6° 10.70-10.95 GHz 11.20-11.45 GHz
12.75-13.25 GHz
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2) 2.1 2.2

2.1) 8 (C/I)u

27 dB (C/N)u + 6 dB9 (C/I)
10

(C/I)d 23.65 dB (C/N)d + 8.65 dB11

6 (C/I)agg 21 dB (C/N) + 7 
dB12 (C/I)agg

0.45 dB13

2.2) 4 500-4 800 MHz
pfd

0 ≤ θ ≤ 0.09 −240.5 dB(W/(m2 ∙ Hz))
0.09 < θ ≤ 3 −240.5 + 20log(θ/0.09) dB(W/(m2 ∙ Hz))

3 < θ ≤ 5.5 −216.79 + 0.75 ∙ θ2 dB(W/(m2 ∙ Hz))
5.5 < θ ≤ 7 −194.1 + 25log(θ/5.5) dB(W/(m2 ∙ Hz))

θ

____________________
8 0.05 dB

9 (C/N)u 30B 4 2

10

11 (C/N)d 30B 4 2

12 (C/N)t 30B 4 2

13 0.05 dB
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6 725-7 025 MHz
GSO pfd

−201.0 − GRx dB(W/(m2 ∙ Hz)) GRx

10.7-10.95 11.2-11.45 GHz
pfd

0 ≤ θ ≤ 0.05 −235.0 dB(W/(m2 ∙ Hz))

0.05 < θ ≤ 3 −235.0 + 20log(θ/0.05) dB(W/(m2 ∙ Hz))

3 < θ ≤ 5 −207.98 + 0.95 ∙ θ2 dB(W/(m2 ∙ Hz))

5 < θ ≤ 6 −184.23 + 25log(θ/5) dB(W/(m2 ∙ Hz))

θ

12.75-13.25 GHz
GSO pfd

−205.0 − GRx dB(W/(m2 ∙ Hz)) GRx

1) 30B 3
30B 3

pfd

– 4 500-4 800 MHz −131.4 dB(W/(m2 · MHz))

– 10.70-10.95 GHz 11.20-11.45 GHz −118.4 dB(W/(m2 · MHz))

pfd

– 6 725-7 025 MHz 7° GSO
−140.0 dB(W/(m2 · MHz))

– 12.75-13.25 GHz 6° GSO
−133.0 dB(W/(m2 · MHz))
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170 WRC-19
1 2

 

   

4

4

4

4

4

4

2019 11 22 4

30B 6.1

7 6 4

6.35 4

4
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170 WRC-19 2

30B  

 

 

 

  
 

 
 

 

F 103 103

HOL 33 33

RUS/IK 29 29
E 28 28

PNG 28 28

IND 12 14 26

CHN 8 15 23
G 21 21

UAE 19 19

ISR 17 17

RUS 9 7 16
QAT 12 12

ARS/ARB 10 10

LUX 10 10

S 8 8
B 2 2 3 7

D 6 6

INS 3 3 6

J 6 6
USA 1 5 6

BLR 1 4 5

CYP 5 5

BGD 1 3 4
IRN 1 3 4

MCO 4 4

MEX 1 3 4

MLA 1 3 4
TUR 4 4
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CAN 1 2 3

KAZ 3 3

BUL 1 1 2

HNG 2 2
LAO 2 2

NCG 2 2

NPL 1 1 2

VTN 1 1 2
ALG 1 1

ARM 1 1

BOL 1 1

CBG 1 1
ETH 1 1

GRC 1 1

IRQ 1 1
MNE 1 1

MNG 1 1

NOR 1 1

PAK 1 1
ROU 1 1

SDN 1 1

8 3 3 1 40 424 479
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 2009 -
2019  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  2019 * 

ARS/ARB 11 3 1 1 1 2 3

BLR 1 1

BUL 1 1
CAN 2 1 1

CHN 16 15 1

E 1 1

F 14 2 1 6 5
F/EUT 38 15 3 16 2 1 1

G 9 1 6 1 1

HOL 5 3 2

IND 8 1 6 1
ISR 4 2 2

KOR 10 10

LBY 1 1

LUX 26 1 4 13 2 5 1
MCO 1 1

MLA 1 1

NOR 2 1 1

PNG 6 3 1 1 1
RUS 12 2 1 1 5 1 2

RUS/IK 9 6 3

S 4 2 1 1

SDN 1 1
TUR 2 2

UAE 4 1 3

USA 2 1 1

VTN 2 1 1

193 15 3 24 5 19 42 18 12 8 24 23

* 2019 9 30
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171 WRC-19

155 WRC-19 5.484B

2019

a) UAS CNPC

CNPC

b) UAS CNPC UAS
SARP

c) ICAO
FSS UAS CNPC

d) 155 WRC-19 FSS
UAS CNPC

e) ITU-R 155 WRC-19

a) 155 WRC-19 2023 2023
155 WRC-19

155 WRC-19

b) WRC-15 5.484B 155
WRC-15

c) 155 WRC-19 FSS

d) ICAO CNPC
FSS
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1 155 WRC-19 155 WRC-19
1 WRC-23

ICAO FSS UAS CNPC SARP

2 5.484B 155 WRC-19

2023

5.484B 155 WRC-19 155
WRC-19

ICAO
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172 WRC-19

12.75-13.25 GHz

2019

a) WARC Orb-88 4 500-4 800 MHz 6 725-7 025 MHz 10.70-10.95 GHz
11.20-11.45 GHz 12.75-13.25 GHz

b) WRC-07 a)

c) 12.75-13.25 GHz
FSS

d) 30B 5.441 12.75-13.25 GH GSO
FSS FSS GSO

e) d) 10.7-10.95 GHz
11.2-11.45 GHz FSS

f) 10.6-10.7 GHz EESS

g) 12.75-13.25 GHz
30B

h) 12.75-13.25 GHz FSS GSO

i) FSS
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j) 12.75-13.25 GHz FSS GSO

a) 30B GSO FSS

b) GSO FSS

c)

a) 156 WRC-15 19.7-20.2 GHz 29.5-30.0 GHz
FSS GSO ESIM

b) 158 WRC-15 * 17.7-19.7 GHz 27.5-29.5 GHz
FSS GSO ESIM

c) 169 WRC-19 ESIM
17.7-19.7 GHz 27.5-29.5 GHz GSO FSS

d) 170 WRC-19
30B

a) 12.75-13.25 GHz
30B

b) FSS GSO 30B
/

c) 12.75-13.25 GHz

____________________
* WRC-19
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d) e)

e) e)

f) 5.340 GSO f)
EESS

g) 30B

h)

i) 30B 6 6.6 6.16

j) 30B 4 30B

k) 44 GSO

l)

m) 2 WRC-03

ITU-R
2013 1 1 2019 11 22 30B 170

WRC-19 a)
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a)

b) 30B

1 30B 6 MIFR
12.75-13.25 GHz FSS GSO

a)

2 FSS GSO c)

30B

3

4 FSS 30B

5 1 2
12.75-13.25 GHz FSS GSO

30B

6 30B 12.75-13.25 GHz j)

7 12.75-13.25 GHz
30B 170 WRC-19

8 GSO
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9 ITU-R

10 WRC-23

2023

ITU-R
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173 WRC-19

17.7-18.6 GHz 18.8-19.3 GHz 19.7-20.2 GHz
27.5-29.1 GHz 29.5-30 GHz

2019

a) 17.7-18.6 GHz 18.8-19.3 GHz 19.7-20.2 GHz 27.5-29.1 GHz
29.5-30 GHz
FSS non-GSO

b) 17.7-17.8 GHz 18.1-19.7 GHz 27.5-29.5 GHz
* 17.8-18.1 GHz

c) 28.5-30 GHz
EESS EESS

d) 29.95-30.0 GHz EESS EESS

e) 17.7-20.2 GHz 27.5-30 GHz
non-GSO

f) a) GSO FSS
non-GSO FSS

g) a)

h) 9 11 a) non-GSO FSS

____________________
* 17.7-17.8 GHz 2
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i)
ESIM a) FSS

j) ESIM

k) ESIM

a) GSO FSS non-GSO FSS ESIM

b) 5.523A GSO FSS
non-GSO FSS

c) non-GSO FSS
ESIM

d) non-GSO FSS ESIM
BR IFIC non-GSO FSS /

e) a) non-GSO FSS
epfd

a) 156 WRC-15 19.7-20.2 GHz 29.5-30.0 GHz
FSS GSO ESIM

b) 158 WRC-15 * 17.7-19.7 GHz 27.5-29.5 GHz
FSS GSO ESIM

c) 169 WRC-19 ESIM
17.7-19.7 GHz 27.5-29.5 GHz GSO FSS

____________________
* WRC-19
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a) a) non-GSO FSS ESIM WRC-15
ESOMP

ITU-R ITU-R S.2261

b) 21 non-GSO FSS pfd

c) 22 17.8-18.6 GHz 19.7-20.2 GHz 27.5-28.6 GHz
29.5-30 GHz 17.8-18.4 GHz non-GSO FSS

epfd

d) 5.523D FSS 19.3-19.6 GHz GSO
MSS non-GSO

e) 5.535A FSS 29.1-29.5 GHz GSO MSS
non-GSO

f) WRC-15 GSO ESIM 5.527A 156
WRC-15

g) ESIM FSS

h)

i) 18.6-18.8 GHz EESS
SRS

a) BSS 17.7-18.1 GHz 30A
5.516

b) 18.3-19.3 GHz 2 19.7-20.2 GHz 27.5-27.82 GHz 1
28.35-28.45 GHz 2 28.45-28.94 GHz 28.94-29.1 GHz 2 3
29.25-29.46 GHz 2 29.465-30.0 GHz FSS

5.516B

c) FSS 18.1-18.4 GHz GSO BSS 5.520

d) non-GSO FSS 17.8-18.6 GHz 19.7-20.2 GHz 27.5-28.6 GHz
29.5-30.0 GHz 5.484A 22.5C 22.5I

e) GSO non-GSO FSS 18.8-19.3 GHz 28.6-29.1 GHz 9.11A
22.2 5.523A

- 205 -



RES173-4

f) GSO FSS non-GSO MSS 19.3-19.7 GHz
9.11A 22.2 non-GSO FSS

5.523C 5.523E 9.11A 9
9.11A 11 22.2 5.523D

g) FSS 27.5-29.1 GHz 29.5-30.0 GHz BSS
5.539

h) a) e)

i) a non-GSO FSS ESIM

j) 2 WRC-03

1 17.7-18.6 GHz 18.8-19.3 GHz 19.7-20.2 GHz
27.5-29.1 GHz 29.5-30 GHz non-GSO FSS

ESIM

2 non-GSO FSS ESIM 17.7-18.6 GHz 18.8-19.3 GHz
19.7-20.2 GHz 27.5-29.1 GHz 29.5-30 GHz

GSO

3 1 2
non-GSO FSS ESIM

4
GSO non-GSO FSS
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5 ITU-R

6 WRC-23

2023
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RES174-1

174 WRC-19

2 17.3-17.7 GHz

2019

a) FSS

b) FSS

c)

d) 2 17.3-17.7 GHz BSS
FSS 5.516

30A

a)

b) 1 17.3-17.7 GHz FSS FSS

c) FSS BSS 17.3-17.7 GHz

30A

WRC-23 FSS BSS FSS
FSS 2 17.3-17.7 GHz

FSS
BSS FSS
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2023
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175 WRC-19

2019

a) IMT

b) IMT

a) 139 2018
/

b) 37 2017

c) ITU-R IMT
ITU-R M.819

ITU-R IMT

WRC-23

WRC-23
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176 WRC-19

37.5-39.5 GHz
40.5-42.5 GHz 47.2-50.2 GHz

50.4-51.4 GHz

2019

a) 37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz
50.4-51.4 GHz FSS

b)
ESIM 37.5-40.5 GHz 40.5-42.5 GHz

47.2-50.2 GHz 50.4-51.4 GHz FSS

c) FSS / 37.5-51.4 GHz FSS
GSO

d) GSO FSS
ESIM

e) 37.5-39.5 GHz 40.5-42.5 GHz 47.2-50.2 GHz
50.4-51.4 GHz GSO FSS 9 11

f) 37.5-39.5 GHz 40.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz

g) 30 GHz FSS

a) 21 GSO FSS pfd

b) ESIM FSS

c) WRC-15 ESIM 5.527A 156 WRC-15
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d) ESIM

e) 2 40.5-42 GHz 1 47.5-47.9 GHz 1
48.2-48.54 GHz 1 49.44-50.2 GHz 2 48.2-50.2 GHz

FSS 5.516B

f) 37-40 GHz 40.5-43.5 GHz 5.547

g) 42-42.5 GHz FSS BSS GSO
42.5-43.5 GHz pfd 5.551I

h) 42.5-43.5 GHz 47.2-50.2 GHz FSS
37.5-39.5 GHz

47.2-49.2 GHz 40.5-42.5 GHz
5.552

i) 47.2-47.5 GHz 47.9-48.2 GHz
47.2-47.5 GHz 47.9-48.2 GHz 122 WRC-19

5.552A

j) FSS 47.5-47.9 GHz 48.2-48.54 GHz 49.44-50.2 GHz
GSO 5.554A

k) 48.2-48.54 GHz 49.44-50.2 GHz FSS GSO
48.94-49.04 GHz pfd 500 kHz

–151.8 dB(W/m2) 5.555B

l) 750 WRC-19 49.7-50.2 GHz 50.4-50.9 GHz
51.4-52.6 GHz 5.338A 5.340 5.340.1

m) 37.5-42.5 GHz 47.2-50.2 GHz

n) 37.5-38 GHz SRS
40.0-40.5 GHz SRS

EESS

o) 37.5-40.5 GHz 38-39.5 GHz EESS

p) 50.2-50.4 GHz EESS SRS

q)
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1 37.5-39.5 GHz 40.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz
GSO FSS ESIM

2 37.5-39.5 GHz 40.5-42.5 GHz 47.2-50.2 GHz* 50.4-51.4 GHz*

GSO FSS ESIM

3 ESIM

2027

____________________
* 47.2-50.2 GHz 50.4-51.4 GHz ESIM
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177 WRC-19

43.5-45.5 GHz

2019

a)

b) FSS
45 Mbit/s

c) FSS 30 GHz

d) 30 GHz

e) 30 GHz FSS

43.5-45.5 GHz

WRC-27

1 FSS
FSS

2
43.5-45.5 GHz FSS
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2027

1
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178 WRC-19

71-76 GHz 81-86 GHz

2019

a)

b) FSS multi-terabit
non-GSO FSS

c) non-GSO FSS

71-76 GHz 81-86 GHz
GSO non-GSO 22.2

d) GSO

e) non-GSO FSS GSO
non-GSO FSS 71-76 GHz 81-86 GHz

f) 71-76 GHz non-GSO FSS
FSS

g) 71-76 GHz 81-86 GHz

a) ITU-R S.1323 ITU-R S.1325 ITU-R S.1328 ITU-R S.1526 ITU-R S.1529
non-GSO GSO FSS

b) ITU-R F.2006 71-76 GHz 81-86 GHz
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c) ITU-R M.2057-1 76-81 GHz

d) ITU-R 71-76 GHz 81-86 GHz
FSS FSS

a) 71-76 GHz 81-86 GHz
GSO non-GSO FSS

b) 71-76 GHz

c) 74-76 GHz BSS
SRS

d) 5.561 74-76 GHz FSS

e) 81-86 GHz RAS
SRS

f) 5.338A 750 WRC-19 81-86 GHz

g) 81-84 GHz MSS

h) 81-81.5 GHz

i) 76-81 GHz

a) 21.16 FSS 71-76 GHz

b) 86-92 GHz
EESS RAS SRS 5.340

c) 5.149 76-86 GHz
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WRC-27

1 71-76 GHz 81-86 GHz non-GSO FSS

2 71-76 GHz
81-86 GHz non-GSO FSS

non-GSO FSS MSS BSS
GSO non-GSO

3 71-76 GHz non-GSO FSS
81-86 GHz non-GSO FSS

4 86-92 GHz EESS
SRS non-GSO FSS FSS

5 76-86 GHz 86-92 GHz RAS non-GSO FSS
b)

2 FSS

2027

ITU-R
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205 WRC-19

406-406.1 MHz

2019

a) 1979 WARC-79 406-406.1 MHz
MSS

b) 5.266 406-406.1 MHz
EPIRB

c) 1983 WARC Mob-83

d) EPIRB

e) 406-406.1 MHz

f) 5.267 4.22 15 15-2 406-406.1 MHz MSS

g) ITU-R M.1478
406-406.1 MHz EPIRB

h) ITU-R M.2359 MSS 390-406 MHz 406.1-420 MHz

i) 406-406.1 MHz 406-406.1 MHz MSS

j) 406-406.1 MHz MSS Cospas-Sarsat

k) Cospas-Sarsat

- 223 -



RES205-2

a) 406-406.1 MHz
Cospas-Sarsat

b) 121.5 MHz 243 MHz 406-406.1 MHz

c) 406 MHz

d)

e) Cospas-Sarsat EPIRB
GMDSS

f) 406-406.1 MHz 5.266
MSS Cospas-Sarsat EPIRB

g) ITU-R M.2359 ITU-R
405.9-406 MHz 406.1-406.2 MHz 406-

406.1 MHz MSS

h) ITU-R 406-406.1 MHz
406-406.1 MHz

i) 406-406.1 MHz MSS 405 MHz

a)

b) 406-406.1 MHz

c) 406-406.1 MHz
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d) 406-406.1 MHz MSS
406 MHz EPIRB

a)
GPS 406 MHz 406-406.1 MHz

406 MHz

b)

c) EPIRB
EPIRB

d) ITU-R SM.1051 405.9-406 MHz 406.1-406.2 MHz

a) Cospas-Sarsat

b) Cospas-Sarsat

1 405.9-406.0 MHz 406.1-406.2 MHz

2 405 MHz
406-406.1 MHz 406 MHz

1 406-406.1 MHz
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2 405.9-406 MHz 406.1-406.2 MHz
406-406.1 MHz MSS

406 406.1 MHz

1

2 5.266 406-406.1 MHz

3

4 406-406.1 MHz Cospas-Sarsat
Cospas-Sarsat

5 403-406 MHz 406.1-410 MHz
406-406.1 MHz

6
Cosaps-Sarsat
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207 WRC-15

R

2015

a) HF

b) WRC-97 GMDSS HF

c) HF HF

d) HF

e)

f) HF SSB

g) 2 170-2 194 kHz 4 063 kHz 27 500 kHz
2 850 kHz 22 000 kHz R

23.2

h) HF g)

i) HF R

j) WRC-2000 R HF
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k)

a)

b)

ITU-R
ITU-D

HF

1 4.4 5.128 5.137 4.13 4.15

R
4.4 4.13

2

3 4

4 R

5
23.2

6 23.2
23.2

7 R
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1

2 R

3

207 WRC-15

 

HF

1

QPSK SSB JSE J2B
AO HF

SSB ICAO 10

2 /

/

3

43.1 HF
OR

26/3.4 R 27
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4 HF

5

6
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RES212-1

212 WRC-19

1 885-2 025 MHz 2 110-2 200 MHz

2019

a) ITU-R 56 IMT

b) ITU-R WRC-97 230 MHz IMT

c) ITU-R IMT

d) ITU-R IMT

e) 5.388 WARC-92 IMT

a) IMT 1 885-2 025 MHz
2 110-2 200 MHz

b) 1 980-2 010 MHz 2 170-2 200 MHz IMT 5.388
IMT IMT

a) IMT
IMT

IMT

b) 1 980-2 010 MHz 2 170-2 200 MHz IMT
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1 IMT

a)

b) IMT

c) ITU-R ITU-T

2 IMT
1 980-2 010 MHz 2 170-2 200 MHz

3

IMT
1 980-2 010 MHz 2 170-2 200 MHz

IMT IMT

1 IMT

2 1 980-2 010 MHz IMT IMT

a) ITU-R M.1036 1 980-2 010 MHz IMT
IMT

b) IMT

3 2 170-2 200 MHz IMT IMT

a) 2 170-2 200 MHz IMT

b) IMT
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212 WRC-19

 
1 980-2 010 MHz 2 170-2 200 MHz 

 

IMT
1 980-2 010 MHz 2 170-2 200 MHz IMT

9
A2 B1 B2

IMT

 

   

A1 IMT IMT

A2 IMT IMT

B1 IMT IMT

B2 IMT IMT

1) IMT

a) ITU-R
ITU-R F.1336

b) IMT / IMT

c) IMT

d)

e) 1 980-2 010 MHz
−10 dB(W/5 MHz)1

____________________
1 ITU-R M.2292
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f) 1 980-2 010 MHz IMT
ITU-R

g)

2) IMT

a)

b)

c) /

d) /

e) IMT
−122 dBW/m2 1 MHz2

−108.8 dBW/m2 1 MHz

f)

g)

h)

i)

____________________
2 2 605-2 655 MHz 539 WRC-19
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215 WRC-12

1-3 GHz

2012

a)

b) 5 1

c)

d) ITU-R ITU-R
M.1186 ITU-R M.1187

e)

f) 1-3 GHz

g) MSS

a) ITU-R

b)

c) MSS ITU-R
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ITU-R

1

2 MSS

1 ITU-R

2
MSS

3 1-3 GHz MSS
WRC-97 1-3 GHz

MSS
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217 WRC-97

1997

1989 5 WMO 50 MHz 400MHz
1 000 MHz

a)

b)

c)

d) 30 km 50 MHz 3 30 km 400 MHz 500 m
10 km 1 000 MHz 100 m 3 km

e)

f) 50 MHz 400 MHz 1 000 MHz

a)

b)

a) 400.15-406 NHz 5.266
406-406.1 MHz

b) 5.267 406-406.1 MHz
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1

46-68 MHz 5.162A

440-450 MHz

470-494 MHz 5.291A

904-928 MHz 2

1 270-1 295 MHz

1 300-1 375 MHz

2 440-450 MHz 470-494 MHz
420-435 MHz 438-440 MHz

3 ITU-R M.1226 ITU-R M.1085-1 ITU-RM.1227
50 MHz 400 MHz 1 000 MHz

4 400.15-406 MHz

5 400.15-406 MHz
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221 WRC-07

1 3 1 885-1 980 MHz 2 010-2 025 MHz
2 110-2 170 MHz 2 1 885-1 980 MHz

2 110-2 160 MHz
IMT

2007

a) 1 885-2 025 MHz 2 110-2 200 MHz 5.388
IMT IMT 1 980-2 010 MHz 2 170-

2 200 MHz

b) HAPS 1.66A 20 50 km

c) HAPS IMT

d) IMT HAPS
IMT

e) 5.388 212 WRC-07
IMT

f)

g) 5.388A 1 3 1 885-1 980 MHz 2 010-2 025 MHz 2 110-
2 170 MHz 2 1 885-1 980 MHz 2 110-2 160 MHz HAPS IMT

HAPS IMT

h) ITU-R IMT HAPS IMT
HAPS ITU-R

M.1456

i) IMT HAPS ITU-R M.1457

j) ITU-R HAPS 1 885-
2 025 MHz 2 110-2 200 MHz PCS MMDS

____________________

WRC-15 WRC-19

- 239 -



RES221-2

k) HAPS 1 3 2 110-2 170MHz 2 2 110-2 160MHz

l) HAPS IMT
4 1 HAPS

1

1.1 IMT IMT HAPS
pfd 117 dB(W/(m2· MHz))

HAPS

1.2 HAPS IMT 1 3 2 110-2 170 MHz 2 2 110-
2 160 MHz

1.3 2 MMDS 2 150-2 160 MHz
IMT HAPS pfd

HAPS

– –127 dB(W/(m2· MHz)) 7 ( )

– –127 + 0.666 ( – 7) dB(W/(m2· MHz)) 7 22 ( )

– –117 dB(W/(m2· MHz)) 22 90 ( )

1.4 5.388B IMT
5.388A HAPS IMT

5.388B

2 5.388A HAPS

3 IMT HAPS

3.1 IMT IMT HAPS

G( ) Gm – 3( / b)2 dBi 0 1

G( ) Gm LN dBi 1 2

G( ) X – 60 log ( ) dBi 2 3

G( ) LF dBi 3 90
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G dBi dBi

Gm dBi

b 3 dB Gm 3 dB

LN dB
–25 dB

LF Gm – 73 dBi

1 = b 3/NL

2 = 3.745 b

X Gm LN + 60 log ( 2) dBi

3
60/)(10 FLX

3 dB 2 b

( b)2 7 442/(100.1Gm) 2

3.2 IMT HAPS IMT 2
2 160-2 200 MHz 1 3 2 170-2 200 MHz pfd

–165 dB(W/(m2· 4 kHz))

3.3 HAPS IMT 2 025-2 110 MHz
pfd

– –165 dB(W/(m2· MHz)) 5 ( )

– –165 + 1.75( – 5) dB(W/(m2· MHz)) 5 25 ( )

– –130 dB(W/(m2· MHz)) 25 90 ( )

4 HAPS IMT

5 HAPS IMT 4
1.1 1.3 1.4

6 2003 7 5 HAPS
WRC-03

5.388A 5.388B
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ITU-R

ITU-R

221 WRC-07

221 WRC-07  
IMT HAPS  

A

A.1

a)

b)

A.2

A.3

15

A.4 HAPS

a) HAPS

b) HAPS

c) HAPS

d) HAPS

e) HAPS

A.5

221 WRC-07

B

B.1 HAPS

a) dBi

b) HAPS
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C HAPS

C.1

C.2

dB(W/MHz) 1 MHz

D HAPS pfd

HAPS pfd
pfd 221 WRC-07 1.1 1.3 1.4
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RES222-1

222 WRC-12

1 525-1 559 MHz 1 626.5-1 660.5 MHz
R

2012

a) WRC-97 1 530-1 544 MHz 1 626.5-1 645.5 MHz
1 545-1 555 MHz 1 646.5-

1 656.5 MHz R AMS(R)S

b) WRC-97 1 525-1 559 MHz 1 626.5-1 660.5 MHz
MSS MSS

c) WRC-97 5.353A 1 530-1 544 MHz 1 626.5-1 645.5 MHz
GMDSS

5.357A 1 545-1 555 MHz 1 646.5-
1 656.5 MHz 44 1 6 AMS(R)S

d) AMS(R)S ICAO

e) 1 525-1 559 MHz 1 626.5-1 660.5 MHz MSS
MSS

f) AMS(R)S

g) 1 525-1 559 MHz 1 626.5-1 660.5 MHz

a) 1 525-
1 559 MHz 1 626.5-1 660.5 MHz

b)
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c) MSS GMDSS AMS(R)S
5.353A 5.357A AMS(R)S

GMDSS AMS(R)S

d) ITU-R M.2073

e) 1 525-1 559 MHz 1 626.5-1 660.5 MHz
AMS(R)S AMS(R)S

AMS(R)S

f) ITU-R 2025 44 1 6 AMS(R)S
5.357A 2 × 10 MHz

g) GMDSS

a) 40

b) ICAO

c) 10 44 1 6

d) 15 15-2 1 530-1 544 MHz 1 626.5-1 645.5 MHz

e) 5.357A 9 11
7 9 11 13 14

f) ICAO
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GMDSS AMS(R)S MSS

1 1 525-1 559 MHz 1 626.5-1 660.5 MHz MSS
32 33 5.353A GMDSS

5.357A 44 1 6 AMS(R)S

2

3 AMS(R)S MSS

4 MSS
32 33 GMDSS 44 1 6

AMS(R)S 1
AMS(R)S

1 AMS(R)S
ICAO

2 ICAO
AMS(R)S

ICAO
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222 WRC-12

5.357A 222 WRC-12  
 

1 MSS AMS(R)S 4
BR MSS MSS 1 525-1 559 MHz
1 626.5-1 660.5 MHz 9

11

2 9 11 MSS AMS(R)S
MSS AMS(R)S

3 2 422
WRC-12 ITU-R 5.357A AMS(R)S

AMS(R)S

MSS 5.357A AMS(R)S

4 MSS AMS(R)S

5 AMS(R)S
AMS(R)S

6 AMS(R)S 5.357A
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7 AMS(R)S
2

5.357A

8 AMS(R)S
2

MSS

9

10 8 AMS(R)S
7 13

AMS(R)S 13.3

11 AMS(R)S
AMS(R)S 14
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223 WRC-19

2019

a) IMT IMT-2000 IMT-Advanced IMT-2020

b) IMT

c) IMT PSTN /
ISDN

d) IMT ITU-R
ITU-T IMT

ITU-R M.1457 ITU-R M.2012

e) ITU-R IMT

f) WRC-2000 IMT-2000 3 GHz

g) WARC-92 1 885-2 025 MHz 2 110-2 200 MHz 230 MHz
IMT-2000 5.388 212 WRC-19

IMT-2000 1 980-2 010 MHz 2 170-2 200 MHz

h) WARC-92

i) IMT

j) ITU-R M.1308 IMT-2000 ITU-R M.1645
IMT

k) IMT

l) 1 710-1 885 MHz 2 500-2 690 MHz 3 300-3 400 MHz
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m) 2 300-2 400 MHz

n) 2 300-2 400 MHz
AMS

o) 1 710-1 885 MHz 2 300-2 400 MHz 2 500-2 690 MHz
IMT

p) 1 710-1 885 MHz 2 300-2 400 MHz 2 500-2 690 MHz
IMT

q)

r) IMT

s)

t) IMT

u) ITU-R IMT

v) 1 427-1 429 MHz

w) 2 3 1 429-1 525 MHz 1

x) 1 518-1 559 MHz
MSS 1

y) WRC-15 1 427-1 518 MHz IMT

z) 1 518-1 525 MHz MSS

aa) 1 518-1 525 MHz MSS 1 492-1 518 MHz IMT

ab) ITU-R RA.2332 608-614 MHz 1 330-1 400 MHz 1 400-1 427 MHz
1 610.6-1 613.8 MHz 1 660-1 670 MHz 2 690-2 700 MHz 4 800-4 990 MHz 4 990-5 000 MHz

IMT

____________________
1 pfd 21-4
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ac) WRC-15 3 300-3 400 MHz 5.429B 5.429D
5.429F IMT

ad) 3 300-3 400 MHz

ae) 5.429 3 300-3 400 MHz

af) 4 800-4 990 MHz

ag) WRC-15 5.441A 5.441B
4 800-4 990 MHz IMT

ah) 4 990-5 000 MHz
4 800-4 990 MHz IMT

a)

– IMT

–

–

– IMT

b)

c) ITU-R M.819 IMT-2000

a) 224 WRC-19 225 WRC-12
IMT

b) 5.384A IMT
ITU-R

c) 2 300-2 400 MHz IMT

d) WRC-07 IMT
IMT
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e) WRC-07 IMT

f) IMT

g) 1 710-1 885 MHz
AMS

h) 2 300-2 400 MHz

i) 2 500-2 690 MHz BBS BBS
MSS 3 /

j) IMT

k) 3 400 MHz IMT 3 400 MHz

l) ITU-R IMT

m) ITU-R M.1457 ITU-R M.2012 IMT ITU-R

n) IMT

o) 5.317A 5.384A 5.388 5.429B 5.429D 5.429F 5.441A 5.441B
IMT

IMT

1 IMT IMT
5.341B 5.384A 5.429B 5.429D 5.429F 5.441A 5.441B 1 GHz

IMT

- 254 -



RES223-5

2 5.341B 5.384A 5.388

3 4 800-4 825 MHz 4 835-4 950 MHz IMT 9.21
IMT

300 /450

4 4 800-4 990 MHz IMT 9.21
IMT

70

5 WRC-23 5.441B pfd

1 1 518-1 525 MHz MSS 1 492-1 518 MHz
IMT 1 427-1 518 MHz IMT

2 4 800-4 990 MHz
AMS MMS

3 IMT

4
ITU-R

2023

4 800-4 990 MHz AMS MMS
5.441B pfd
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224 WRC-19

1 GHz

2019

a) IMT IMT-2000 IMT-Advanced IMT-2020
ITU-R 56

b) IMT

c) 790-960 MHz

d) 694/698-960 MHz IMT

e) 2 3 470-694/698 MHz
IMT

f) 450-470 MHz
IMT

g) 450-470 MHz ITU-R М.2110

h) 1 GHz

i) / 1 GHz
IMT

j) 1 GHz

k) ITU-R M.819 IMT-2000

l) ITU-R M.1645 IMT
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a) IMT

b) 1 GHz IMT
646

WRC-19

c) IMT 5.286AA
5.295 5.308A 5.317A 1 GHz

d) 450-470 MHz

e) 5.290 460-470 MHz

f) 5 2 608-614 MHz 470-890 MHz

g) 470-862 MHz GE06 1

h) 470-806/862 MHz

i)

j) 470-806/862 MHz
IMT

k) 470-890 MHz

l) 2 3 470-862 MHz 1 694-862 MHz

m) 645-862 MHz 5.312
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n) ITU-R M.1036 IMT IMT

o) ITU-R M.2241 ITU-R BT.2215 ITU-R BT.2247 ITU-R BT.2248
ITU-R BT.2265 ITU-R BT.2301 ITU-R BT.2337 ITU-R BT.2339 IMT

p) ITU-R BT.2338 1 694-790 MHz

a)

b)

–
IMT

–

–

– IMT

c)

d)
IMT

e) 1 GHz IMT

f) IMT

g) GE06 470-862 MHz

h)

- 259 -



RES224-4

1 IMT 5.286AA
5.317A 2 3 5.295 5.296A 5.308A 1 GHz

IMT IMT

2 1 694-862 MHz 2 470-806 MHz 3
790-862 MHz 5.296A 470-698 MHz

5.313A 698-790 MHz IMT /

3 470-806/862 MHz
GE06

4 2 IMT

5 1 GE06

a)
GE06

GE06 5.2.6

b)
GE06

MIFR GE06

6 2 IMT
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225 WRC-12

2012

a) 5.388 212 WRC-07 1 980-2 010 MHz 2 170-
2 200 MHz IMT

b) IMT 212 WRC-07 223
WRC-12 224 WRC-12

c) 1 518-1 544 MHz 1 545-1 559 MHz 1 610-1 626.5 MHz
1 626.5-1 645.5 MHz 1 646.5-1 660.5 MHz 1 668-1 675 MHz 2 483.5-2 500 MHz

d) 3 2 500-2 520 MHz 2 670-2 690 MHz

e) 5.353A 5.357A
R

a) /
2 500-2 690 MHz

b)
1 518-1 559/1 626.5-1 660.5 MHz 1 610-1 626.5/2 483.5-2 500 MHz 1 668-1 670 MHz

IMT ITU-R 1

c) 2 500-2 520 MHz 2 670-2 690 MHz IMT IMT
/

d) 2 520-2 535 MHz 2 655-2 670 MHz
5.403 5.420

____________________

WRC-15 WRC-19
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e) IMT ITU-R 47

1 a) 2 1 518-1 544 MHz 1 545-1 559 MHz
1 610-1 626.5 MHz 1 626.5-1 645.5 MHz 1 646.5-1 660.5 MHz 1 668-1 675 MHz 2 483.5-
2 500 MHz IMT

2 5.384A IMT 3 2 500-2 520 MHz 2 670-2
690 MHz IMT

IMT

3 IMT

ITU-R

1 IMT

2
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229 WRC-19

5 150-5 250 MHz 5 250-5 350 MHz
5 470-5 725 MHz

2019

a) WRC-03 5 150-5 350 MHz 5 470-5 725 MHz
WAS RLAN

b) WRC-03 5 460-5 570 MHz EESS
5 350-5 570 MHz SRS

c) WRC-03 5 350-5 650 MHz

d) 5 150-5 250 MHz
FSS MSS
non-GSO 5.447A

e) 5 150-5 250 MHz 5.447
9.21

f) 5 250-5 460 MHz EESS 5 250-5 350 MHz

g) 5 250-5 725 MHz

h) 5 150-5 350 MHz 5 470-5 725 MHz

i) ITU-R WAS RLAN FSS
5 150-5 250 MHz

j) 5 250-5 350 MHz 5 470-5 725 MHz

k) 5 250-5 350 MHz 5 470-5 570 MHz
e.i.r.p. WAS RLAN

EESS SRS
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l) WAS RLAN

m) ITU-R S.1426 FSS
pfd

n) ITU-R M.1454 5 150-5 250 MHz FSS
RLAN

o) 5 150-5 250 MHz FSS ITU-R S.1426
pfd

p) RLAN WAS
WAS RLAN

a) 2 WAS RLAN
5 150-5 250 MHz FSS

b) FSS WAS RLAN

c) FSS WAS RLAN
WAS RLAN

a) WRC-03 WAS
RLAN

b) 229 WRC-03 ITU-R ITU-R M.2115

a) 5.452 5 600-5 650 MHz

____________________

WRC-12 WRC-19
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b) ITU-R RS.1166 EESS

c) ITU-R M.1652

d) 5 250-5 350 MHz EESS ITU-R RS.1632 WAS
RLAN

e) ITU-R M.1653 5 470-5 570 MHz WAS RLAN EESS

f)

g) WAS RLAN

h) WRC-03 WAS/RLAN

i) WAS RLAN

j) ITU-R 5 150-5 250 MHz WAS/RLAN non-GSO MSS
FSS WAS/RLAN WAS/RLAN

3%

k) 5 150-5 250 MHz WAS/RLAN
WAS/RLAN

1 ITU-R M.1450 WAS
RLAN

2 5 150-5 250 MHz
e.i.r.p.1 200 mW e.i.r.p. 1 MHz

10 mW/MHz 25 kHz 0.25 mW/25 kHz 40 mW
e.i.r.p.

____________________
1 e.i.r.p. e.i.r.p.
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3 5 150-5 250 MHz /
e.i.r.p.1 200 mW

30 dBm e.i.r.p.
5 e.i.r.p.

200 mW(23 dBm) 30 e.i.r.p.
125 mW(21 dBm) 5

k)
WAS/RLAN WAS/RLAN 2% e.i.r.p.

200 mW 1 e.i.r.p. 200 mW

4 WAS/RLAN ITU-R S.14262

pfd

5 5 250-5 350 MHz e.i.r.p. 200 mW
e.i.r.p. 1 MHz 10 mW/MHz

e.i.r.p. 1 W e.i.r.p. 1 MHz
50 mW/MHz e.i.r.p. 200 mW e.i.r.p.

−13 dB(W/MHz) 0° ≤ < 8

−13 − 0.716( − 8) dB(W/MHz) 8° ≤ < 40

−35.9 − 1.22( − 40) dB(W/MHz) 40° ≤ ≤ 45

−42 dB(W/MHz) 45° <

6
ITU-R RS.1632 EESS SRS

____________________
2 −124 − 20 log (hSAT/1 414) dB(W/(m2 · 1 MHz)) −140 − 20 log (hSAT/1 414) dB(W/(m2 · 25 kHz))

FSS hSAT
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7 5 470-5 725 MHz 250 mW3

e.i.r.p. 1 W e.i.r.p. 1 MHz 50 mW/MHz

8 5 250-5 350 MHz 5 470-5 725 MHz
3 dB

e.i.r.p. 3 dB

9 5 250-5 350 MHz 5 470-5 725 MHz
ITU-R M.1652-1 1 ITU-R M.1652-1 5

1 5 e.i.r.p.

2 k) 3
5 150-5 250 MHz

1 EESS

2

____________________
3 WRC-03

- 267 -





RES235-1

235 WRC-15

1 470-960 MHz

2015

a) 1 GHz

b)

c) 470-862 MHz

d)

e)

f) 694 MHz

g)

h) DTT

i) 694-790 MHz

j) 694/698-960 MHz IMT

k) 5.296

l) 5.312 645-862 MHz
ARNS
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m)
5.291A 5.306

5.149

a) GE06 470-862 MHz 1

b) GE06

c) GE06 GE06 5.1.3
4.4

d) 2019

ITU-R 2019 2023

1 1 470-960 MHz

ITU-R

2 1 470-694 MHz
ITU-R

3

ITU-R

2023

ITU-R 1
470-694 MHz
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ITU-R
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RES240-1

240 WRC-19

2019

a)

b) RSTT

c) RSTT

d) RSTT RSTT

e)

f) RSTT 3GPP
UIC ETSI ERA

RSTT

g) RSTT

h)
RSTT

i) RSTT

j) RSTT
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k) RSTT

a) ITU-R M.2418 RSTT

b) ITU-R M.2442 RSTT
RSTT

c) RSTT
ITU-R SM.1896

d) ITU-R M.2442
1 GHz

RSTT

e) ITU-R ITU-R
RSTT

a) ITU-R M.2442 RSTT

b) / RSTT

RSTT 1
ITU-R / RSTT

1 e) RSTT ITU-R

2 RSTT ITU-R /
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RSTT

RSTT ITU-R

ITU-R

UIC 3GPP
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RES241-1

241 WRC-19

66-71 GHz

2019

a) IMT-2000 IMT-Advanced IMT-2020 IMT

b) ITU-R IMT

c)

d) IMT ITU-R M.2083

e) IMT

f)

a) ITU-R M.2083 IMT – 2020 IMT

b) ITU-R M.2003 60 GHz

c) ITU-R M.2227 60 GHz

176 2018 203 2018

1 IMT 5.559AA 66-71 GHz IMT
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2 5.559AA 66-71 GHz IMT
IMT

1 66-71 GHz IMT

2 ITU-R / IMT

3 IMT
/ ITU-R /
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242 WRC-19

24.25-27.5 GHz

2019

a) IMT IMT-2000 IMT-Advanced IMT-2020

b) ITU-R IMT

IMT

d) IMT

e) IMT IMT

f) MIMO

g) IMT

h)

i) WRC-19 ITU-R 24.25-27.5 GHz

j) IMT IMT
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k) EESS

EESS

l)

ITU-R M.2083 IMT – 2020 IMT

a) IMT

b) 176 2018 203 2018

c) 750 WRC-19 24.25-27.5 GHz IMT IMT
23.6-24 GHz

d) ITU-R SM.329 B −60 dB(W/MHz)
50.2-50.4 GHz 52.6-54.25 GHz EESS 24.25-27.5 GHz IMT

e) ITU-R 18 dB(W/200 MHz)
e.i.r.p. 10 000 1 200

24.25-27.5 GHz IMT ISS / FSS

f) 23.6-24 GHz

1 IMT 5.532AB IMT 24.25-27.5 GHz
IMT ITU-R
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2 24.25-27.5 GHz

2.1 24.25-27.5 GHz IMT

2.2 24.45-27.5 GHz e.i.r.p. 30 dB(W/200 MHz) IMT
IMT

±7.5

3 25.5-27 GHz EESS/
SRS 23.6-24 GHz RAS 24.65-25.25 GHz

27-27.5 GHz FSS IMT

4 IMT 24.25-27.5 GHz 23.6-24 GHz EESS

5 24.25-27.5 GHz IMT

1 IMT EESS SRS FSS

2 IMT ITU-R M.2101

3 24.25-27.5 GHz IMT ITU-R SM.329 50.2-50.4 GHz
52.6-54.25 GHz B

4 23.6-24 GHz EESS 750
WRC-19

1 WRC-19
IMT 24.25-27.5 GHz

2 EESS/SRS ITU-R
25.5-27 GHz IMT

3 ITU-R FSS 24.65-25.25 GHz
27-27.5 GHz IMT
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4 ITU-R ITU-R 23.6-24 GHz
IMT

5 IMT
/ ITU-R /
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243 WRC-19

37-43.5 GHz 47.2-48.2 GHz

2019

a) IMT IMT-2000 IMT-Advanced IMT-2020

b) ITU-R M.2083

c)

d) IMT

e) IMT IMT

f) MIMO

g) IMT

h) WRC-19 ITU-R
37-43.5 GHz 47.2-48.2 GHz

i) IMT

j)

k) IMT IMT

l) IMT
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a) ITU-R M.2083 IMT – 2020 IMT

b) ITU-R M.2320 IMT

c) ITU-R M.2370 2020 IMT
2020-2030

d) 143 WRC-19
HDFSS

a) IMT

b) 176 2018 203 2018

c) 1 39.5-40 GHz 40-40.5 GHz 2 40.5-42 GHz 1
47.5-47.9 GHz HDFSS 5.516B

d) 5.149 42.5-43.5 GHz
RAS

e) 47.2-48.2 GHz non-GSO

1 IMT ITU-R 37-43.5 GHz
47.2-48.2 GHz 5.550B 5.553B IMT IMT

2 37-43.5 GHz 47.2-48.2 GHz 5 IMT

2.1 36-37 GHz EESS 1
37-40.5 GHz IMT
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1

EESS  
 

IMT  
 

IMT  
1 

IMT  
1 

36-37 GHz 37-40.5 GHz
−43 dB(W/MHz)

36-37 GHz
−23 dB(W/GHz)

-30 dB(W/GHz)

1 TRP TRP

2.2 37-38 GHz
SRS 42.5-43.5 GHz RAS IMT

2.3 37.5-43.5 GHz 47.2-48.2 GHz
FSS FSS

2.4 42.5-43.5 GHz 47.2-48.2 GHz IMT

2.5 42.5-43.5 GHz 47.2-48.2 GHz
e.i.r.p. 30 dB(W/200 MHz) IMT
IMT ±7.5

3 37-43.5 GHz 47.2-48.2 GHz IMT

IMT
5.516B 1 39.5-40 GHz

40-40.5 GHz 2 40.5-42 GHz 1 47.5-47.9 GHz HDFSS

1 IMT EESS SRS FSS BSS
RAS

2 IMT ITU-R M.2101
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1

40.5-43.5 GHz IMT 40.5 GHz
1 37.5-40.5 GHz FSS

1 IMT 37-43.5 GHz 47.2-48.2 GHz
WRC-19

2 IMT

3 SRS ITU-R 37-38 GHz
IMT

4 ITU-R IMT BSS FSS
5.516B HDFSS 37-43.5 GHz 47.2-48.2 GHz

5 ITU-R IMT 42.5-43.5 GHz

6 IMT
/ ITU-R /
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244 WRC-19

45.5-47 GHz

2019

a) IMT IMT-2000 IMT-Advanced IMT-2020

b) ITU-R IMT

c) ITU-R M.2083

d)

e) IMT

f) IMT IMT

g) MIMO

h) IMT

ITU-R M.2083 IMT – 2020 IMT

IMT
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IMT 5.553A IMT 45.5-47 GHz IMT
ITU-R

1 IMT 45.5-47 GHz

2 IMT
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245 WRC-19

3 300-3 400 MHz 3 600-3 800 MHz 6 425-7 025 MHz
7 025-7 125 MHz 10.0-10.5 GHz

2019

a) IMT

b) IMT

c) IMT

d) IMT IMT

e)

f)

g) MIMO

h) IMT-2020

i) IMT

j) IMT

k) e) IMT

l)
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a) ITU-R 65 2020 IMT

b) ITU-R 56-2 IMT IMT-2000 IMT-Advanced IMT-2020

c) ITU-R 77-8/5 IMT

d) ITU-R 229/5 IMT

e) ITU-R 262/5 IMT

f) ITU-R M.2083 2020 IMT

g) IMT ITU-R M.2101

h) ITU-R P.2108

i) ITU-R M.2320 IMT

j) ITU-R M.2370 2020 IMT
2020-2030

k) ITU-R M.2376 6 GHz IMT

l) ITU-R M.2410 IMT-2020

m) ITU-R M. 2481 3 300-3 400 MHz IMT 3 100-3 400 MHz

a)
IMT

b) IMT

c) IMT
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1 WRC-23
2 IMT

– IMT

– IMT
IMT

– IMT

–

–

2 WRC-23 1

– 3 600-3 800 MHz 3 300-3 400 MHz 2

– 3 300-3 400 MHz 1

– 7 025-7 125 MHz

– 6 425-7 025 MHz 1

– 10.0-10.5 GHz 2

1 WRC-23

WRC-23

2 WRC-23
IMT

2

____________________
1
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RES246-1

246 WRC-19

1 3 600-3 800 MHz

2019

a) 3 600-3 800 MHz
2 3

b) 3 600-3 800 MHz 1

c)

d) 1 3 600-3 800 MHz
IMT

e)

f)

a)

b) ITU-R
3 400-4 200 MHz FSS IMT ITU-R S.2368
ITU-R M.2109

c) C
3 400-4 200 MHz FSS

WRC-23 1 3 600-3 800 MHz
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2023

1 3 600-3 800 MHz

WRC-23
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247 WRC-19

2.7 GHz

2019

a) IMT

b) IMT HIBS IMT
IMT

c) IMT-Advanced IMT-2020 IMT

d) IMT IMT

e) HIBS IMT

f) HIBS

g) HIBS IMT
IMT

h) IMT eMTC
NB-IoT IoT IoT IoE

i) IMT HIBS
IMT
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j) IMT

k) HIBS
IMT

l) HIBS

m) IMT 2.7 GHz IMT

ITU-R M.1456 ITU-R M.1641 1.9/2.1 GHz
HIBS IMT

a) 1.66A 20 50

b) 221 WRC-07 1 3
1 885-1 980 MHz 2 010-2 025 MHz 2 110-2 170 MHz 2 1 885-1 980 MHz
2 110-2 160 MHz 5.388A HIBS

c) IMT-2000 5.388A 5.388B 221
WRC-07 IMT IMT

d) 5.286AA 5.317A 5.341A 5.341B 5.341C 5.346 5.346A 5.384A
5.388 IMT 2.7 GHz

e) ITU-R HIBS
IMT-Advanced

f) 3 MSS 3 1
IMT 2 655-2 690 MHz ITU-R

2 655-2 690 MHz MSS IMT

g) 2 520-2 670 MHz 2 700-2 900 MHz
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1 HIBS

– b)

– IMT HIBS

– HIBS

2 2.7 GHz IMT
ITU-R

WRC-23
IMT

– 694-960 MHz

– 1 710-1 885 MHz 1 710-1 815 MHz 3

– 2 500-2 690 MHz 2 500-2 535 MHz 3 3
2 655-2 690 MHz

3 b)
IMT HIBS

4 HIBS

5 ITU-R
1 2 3 4

2023

IMT 2.7 GHz
HIBS d)

IMT

ITU-R
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248 WRC-19

1 695-1 710 MHz 2 010-2 025 MHz
3 300-3 315 MHz 3 385-3 400 MHz

2019

a) 5 MHz 5 MHz
MSS

b) 1 695-1 710 MHz 2 010-2 025 MHz 3 300-3 315 MHz
3 385-3 400 MHz MSS

c) IMT – IMT-2000 IMT-2000
ITU-R M.2077 4-16 GHz MSS

ITU-R M.2218 ITU-R M.2221

d) ITU-R M.2218 MSS
MSS

e) ITU-R SA.2312 5 GHz MSS
100

f) a)

a) 2 010-2 025 MHz 2 MSS

b) a) MSS

c) ITU-R SA.2312
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d) a)

e) a) 5 GHz MSS

f) ITU-R SA.1158-3 MSS
1 670-1 710 MHz

a)

b)

c)
e.i.r.p. 27 dBW 120

15 4 e.i.r.p. 7 dBW

d) 5.429D 2
IMT

e) MSS

1 a)
MSS c)

2 MSS

• 1 695-1 710 MHz 2

• 2 010-2 025 MHz 1

• 3 300-3 315 MHz 3 385-3 400 MHz 2
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3
MSS

c)

2023
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RES249-1

249 WRC-19

1 610-1 645.5 1 646.5-1 660.5 MHz
1 525-1 544 MHz 1 545-1 559 MHz 1 613.8-1 626.5 MHz

2 483.5-2 500 MHz
*

2019

a) 1.25 MSS

b) 1.22 ISS

c) non-GSO

d) non-GSO GSO MSS

e) 1 525-1 544 MHz 1 545-1 559 MHz 1 610-1 645.5 MHz 1 646.5-1 660.5 MHz
2 483.5-2 500 MHz MSS

f) MSS 1 610-1 645.5 MHz 1 646.5-1 660.5 MHz
non-GSO MSS GSO MSS

g) MSS 1 525-1 544 MHz 1 545-1 559 MHz
1 613.8-1 626.5 MHz 2 483.5-2 500 MHz GSO MSS

non-GSO MSS

h) MSS

____________________
* WRC-23
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i) ITU-R non-GSO MSS
GSO MSS

non-GSO MSS non-GSO MSS

j) non-GSO
non-GSO GSO

k) 4.4
4.4

l)

m) 2 025-2 110 MHz 2 200-2 290 MHz

a) MSS

b)

c) non-GSO GSO

d) non-GSO MSS

e)

- 304 -



RES249-3

f) 1 525-1 544 MHz 1 545-1 559 MHz 1 610-1 645.5 MHz 1 646.5-1 660.5
MHz 2 483.5-2 500 MHz MSS

4.4
/

a) MSS 1-3 GHz
R

b) 2 483.5-2 500 MHz
1 3 1 525-1 530 MHz

c) 1 559-1 610 MHz

a) 3.1.3.2 5
non-GSO API

b) ISS
ITU-R 4A

4C

1 GSO MSS
non-GSO MSS

a) 1 626.5-1 645.5 MHz 1 646.5-1 660.5 MHz

b) 1 525-1 544 MHz 1 545-1 559 MHz
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2 non-GSO GSO MSS
non-GSO MSS

a) 1 610-1 626.5 MHz

b) 1 613.8-1 626.5 MHz 2 483.5-2 500 MHz

3 1 2

– MSS

–

–

MSS
a) c)

4
MSS ISS

MSS
1 2 3

5 WRC-27

ITU-R

2027
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250 WRC-19

1 300-1 350 MHz

2019

a)

b)

c)

d)

e)

f) WRC-15 1 300-1 350 MHz
IMT

g)

h) WRC-15

i) 1 300-1 350 MHz LMS
/

j)

k)
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a) 1 300-1 350 MHz
RNSS

b) RNSS 1 240-1 300 MHz

c) 5.149
1 330-1 400 MHz

1 1 300-1 350 MHz LMS

2 f) 1 300-1 350 MHz

3 WRC-27

2027

LMS
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RES251-1

251 WRC-19

694-960 MHz

2019

a)

b) IMT
UAS

c) IMT UAS

d) IMT

e) IMT

a) IMT
b) e)

b) 694-960 MHz 1

c) 890-902 MHz 928-942 MHz 2
902-928 MHz 2

d) 5.312 5.323 645-960 MHz 1

e) 694-960 MHz 1

f) 224 WRC-19 IMT 1 GHz

g) 749 WRC-19 1
790-862 MHz
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h) 760 WRC-19 1
694-790 MHz

IMT

1 IMT

2

3

4 1 694-960 MHz 2 890-942 MHz

2027

- 310 -



RES331-1

331 WRC-12

2012

1974 SOLAS
GMDSS

a) 1974 SOLAS
GMDSS

b) 1974 SOLAS
GMDSS

c) GMDSS GMDSS

d) IMO SOLAS
VHF16

– SOLAS

–

e) IMO
VHF70 DSC VHF

f) VHF16 2 182 kHz

g) VTS
VTS

h) SOLAS DSC
DSC DSC

i) DSC
DSC

j) GMDSS
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a) GMDSS

b) VHF16
VHF16 GMDSS

1

– GMDSS

– SOLAS GMDSS

– IMO VHF VHF70
DSC

– 52.239 VHF16 2 182 kHz

2 VHF16
VHF16

3 GMDSS IMO 16
VHF16

– IMO IMO

–

ITU-R

GMDSS GMDSS
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IMO ICAO IALA
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RES339-1

339 WRC-07

NAVTEX

2007

a) NAVTEX NAVTEX
490 kHz 518 kHz 4 209.5 kHz

B1

b) 490 kHz 518 kHz 4 209.5 kHz

c) 518 kHz

490 kHz 518 kHz 4 209.5 kHz
NAVTEX

IMO 490 kHz 518 kHz 4 209.5 kHz
NAVTEX

IV 20.7
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RES343-1

343 WRC-12

2012

a) WRC-97 GMDSS

b) 1999 2 1 GMDSS

c) GMDSS

d) GMDSS

e)

f) WRC-07 13
GMDSS WRC-12 47

ITU-R

IMO
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RES343-2

343 WRC-12

GMDSS  
 

1992 2 GMDSS
47

1974 SOLAS
GMDSS 1999 2 1

1974 SOLAS

1974 SOLAS
GMDSS

GMDSS
GMDSS

GMDSS

A1

A

A.1

B

B.1 VHF VHF

B.2 MF/HF MF/HF

B.3 DSC
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C GMDSS GMDSS

C.1 GMDSS

C.2 GMDSS

C.3

C.4

C.5 GMDSS MSI

C.6 GMDSS

C.7

D

D.1

D.2

D.3

D.4 IMO

E

E.1

E.2 GMDSS
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RES344-1

344 WRC-19

2019

a) GMDSS
DSC 9

MMSI

b)

c)

d) AIS MMSI

e) DSC SOLAS

f) MMSI 3 MID

a) DSC

b) AIS

c) ITU-R M.585 MMSI

a)
MMSI

b) GMDSS
MMSI

c) AIS MMSI
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a) ITU-R MMSI MID

b) MID MID
ITU-R MMSI

c) MMSI ITU-R 2019 ITU-R M.585
MMSI 3 GMDSS

MMSI

1 MMSI MID

– 19 II V VI

– MMSI

– MID

– ITU-R M.585
MMSI

2 MMSI

MMSI

– MID MMSI

–
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RES349-1

349 WRC-19

2019

a) 1974 SOLAS
GMDSS

b) SOLAS GMDSS

c) GMDSS

IMO

1

2 GMDSS

3

4

IMO
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RES349-2

349 WRC-19

 

1 VHF

1)

2) DSC ITU-R M.493

3) 16

4) All Stations
MMSI

2 MF

1)

2 DSC ITU-R M.493

3) 2 182 kHz

4) All Stations MMSI

3 HF

1)

2) DSC ITU-R M.493

3)
15

4) All Stations MMSI

4
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5 EPIRB

EPIRB

6
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RES352-1

352 WRC-03

12 290 kHz 16 420 kHz

2003

a) 52.221A 12 290 kHz 16 420 kHz

b)
GMDSS

a) 1974 SOLAS IV/4.8
SOLAS

b)

a) IMO

–

–

–

–

–

–

–

–

–

–

– MEDICO/MEDIVAC

b) 32 33
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1 12 290 kHz 16 420 kHz 

2

3
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RES354-1

354 WRC-07

2 182 kHz

2007

a) 1974 SOLAS
GMDSS

b) 1974 SOLAS
GMDSS 2 182 kHz

GMDSS

c) 2 182 kHz
1974 SOLAS GMDSS

GMDSS

2 182 kHz

1 2 182 kHz

2 2 182 kHz GMDSS
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RES354-2

354 WRC-07

2 182 kHz  
 

A1 –

1
GMDSS 1

2 1)

2)

3)
4.16

3

4 2 ITU-R M.1172 14

5 /
ITU-R

____________________

1 1979

2
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6 3

A2 I 2 1)

7

8
2 182 kHz 4 125 kHz J3E

A2 –

I –

A – 2 182 kHz

1 1) 2 182 kHz

2 182 kHz
2 182 kHz J3E

2 182 kHz

2) 2 182 kHz 4 125 kHz
6 215 kHz

3) 2 182 kHz 4 125 kHz 6 215 kHz

4) 2 182 kHz
4

____________________
3 R R

R

4 1 300 Hz 2 200 Hz
10
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B – 4 125 kHz

2 1) 4 125 kHz 2 182 kHz

2) 4 125 kHz

C – 6 215 kHz

3 6 215 kHz 2 182 kHz

II –

A –

4

5
ITU-R M.1171

B – 2 182 kHz

6 1) 2 182 kHz 2 174.5 kHz 2 177 kHz 2 187.5 kHz
2 189.5 kHz 2 173.5 kHz 2 190.5 kHz

15

2) 2 182 kHz

III –

A – 2 182 kHz

7 1) 2 182 kHz

2) GMDSS 2 182 kHz
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RES354-5

B – 4 125 kHz 6 215 kHz

8 4 125 kHz 6 215 kHz

A3 –

I –

1 32 I 32.1 32.3 32.4

II –

2 32 II 32.13BA 32.9
32.13B 32.13C 32.13D

III –

3

4 1)

2)

5

IV –

6 32 II 32.16 32.19A
32.19D 32.19F

V –

7 32 II 32.23 32.26 32.28
32.29 32.30 32.35
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VI –

8 32 III 32.39 32.42 32.45
32.47 32.49 32.52 32.54 32.59

9 1)

–

–

–

–

2) 9 1)

A4 –

I –

1 33 I II 33.1 33.7 33.8 33.8B
33.9A 33.11 33.16

II –

2 33 I IV 33.31 33.31C 33.32
33.34 33.35 33.38B
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RES356-1

356 WRC-19

2019

a) 20 20.16
IV V

b) WRC-07 19 AIS
MMSI

c) 20.15

d) 1999 11 25 A.887 21 IMO

IMO

MMSI

24

7 24

IMO ICAO IALA
IHO

IMO ICAO IALA IHO
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RES361-1

361 WRC-19

e

2019

a) GMDSS

b) IMO GMDSS

c) MF/HF/VHF
MSI GMDSS

d) IMO GMDSS

e) GMDSS

f) IMO e

g) GMDSS e

a) WRC-12 17 18

b) WRC-12

c) WRC-23 IMO GMDSS

WRC-12 WRC-15 18
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RES361-2

a) GMDSS e

b) IMO GMDSS e

c)

d) IMO 1 610-1 626.5 MHz 2 483.5-2 500 MHz
GMDSS

2023

1 ITU-R IMO IMO
GMDSS

2 ITU-R
e

3 ITU-R
GMDSS

IMO GMDSS
e GDMSS

IMO
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RES363-1

363 WRC-19

18 VHF

2019

a) 18

b) 18

c) ITU-R 18

d)

e) MMS

f) 18 MMS

g) IMO MASS

h) IALA R-Mode
GNSS

e

a)

b)

c)

d) 18

e) e
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RES363-2

a) WRC-12 WRC-15 18

b) ITU-R M.1174
450-470 MHz

c)

WRC-12 WRC-15 18
VHF VDES

2027

1 18 MMS

2

ITU-R

2027

IMO
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RES405-1

405

R 1

1979

a) 1978 R WARC-Aer2
R HF 27

b)

c)

d)
HF R

e) MWARA RDARA
VOLMET

f)

g)

h)

1 HF R

2

3 27

4 HF

____________________
1 WRC-97
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RES405-2

5 HF

6
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RES413-1

413 WRC-12

R 108-117.975 MHz

2012

a) 108-117.975 MHz ARNS

b) 87-108 MHz FM

c) ITU-R BS.1114 87-108 MHz

d)

e)

f)
WRC-07

g) 112-117.975 MHz

h) WRC-07 112-117.975 MHz R AM(R)S
AM(R)S

i) AM(R)S 117.975-137 MHz

j)

k) /
AM(R)S ARNS

a) 108-117.975 MHz ARNS

b) 10
SARP
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RES413-2

c) ITU-R SM.1009 ITU-R 87-108 MHz
FM 108-117.975 MHz ARNS

d) FM ICAO

a)

b) 87-108 MHz

c) 87-108 MHz FM 108-117.975 MHz

d) 87-108 MHz 108-117.975 MHz

1 108-117.975 MHz AM(R)S
ARNS

2 108-117.975 MHz AM(R)S
10 FM

3 108-117.975 MHz AM(R)S 87-108 MHz

5.43 d)

4 112 MHz AM(R)S d) ICAO

5 108-117.975 MHz AM(R)S
10 SARP
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RES413-3

ITU-R

108-117.975 MHz AM(R)S ITU-R BS.1114
ITU-R

ICAO
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RES416-1

416 WRC-07

4 400-4 940 MHz
5 925-6 700 MHz

2007

a) AMT

b) ITU-R AMT 4 400-4 940 5 925-6 700 MHz

c) 4 400-4 940 5 925-6 700 MHz
AMT

d)

e) 5 925-6 425 MHz FSS 6 425-
6 700 MHz

f) 4 400-4 940 MHz 5 925-6 700 MHz

g)

h)

i) WRC-07 5.440A 5.457C

a) 4 400-4 500 MHz 4 800-4 940 MHz

b) 4 500-4 800 MHz

c) 4 800-4 990 MHz
5.149

d) c) 4 825-4 835 MHz
5.443

e) 5.442 4 825-4 835 MHz AMT

- 347 -



RES416-2

f) 5 925-6 700 MHz

g) FSS 4 500-4 800 MHz 30B WRC-07
5.441

h)

4 400-4 940 MHz 5 925-6 700 MHz 5.440A 5.442 5.457C
AMT

– 1.83

– 1.59 AMT

– e.i.r.p.
–2.2 dB(W/MHz)

–

– 500 AMT
4 825-4 835 MHz 5.443

– 4 400-4 940 MHz 5 925-6 700 MHz
450 AMT AMT

450

– 450
AMT 12

– 12

2 4 400-4 940 MHz 5 925-6 700 MHz 5.440A 5.442 5.457C
AMT AMT /
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RES417-1

417 WRC-15

R 960-1 164 MHz

2015

a) WRC-07 960-1 164 MHz R AM(R)S

b) 960-1 164 MHz ARNS

c)

d) 960-1 164 MHz R

e)
960-1 164 MHz

ICAO SARP ARNS

f) 960-1 164 MHz ICAO ICAO ARNS

a) 10
SARP

b) AM(R)S ICAO UAT
e)

c) 1 024-1 164 MHz 960-1 024 MHz
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a) 960-1 164 MHz AM(R)S ICAO
ICAO

b) 960-1 164 MHz AM(R)S
RNSS ICAO

c) AM(R)S ICAO ARNS

1 960-1 164 MHz AM(R)S 10
SARP

2 b) 960-1 164 MHz

934 / 465
AM(R)S AM(R)S

e)

3 b) e)

4 960-1 164 MHz AM(R)S f)
ITU-R M.2013-0 1

5 ICAO 960-1 164 MHz AM(R)S f)
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RES417-3

6 960-1 164 MHz AM(R)S 1 164-1 215 MHz
RNSS

− 960-1 164 MHz AM(R)S
e.i.r.p.

AM(R)S 960-1 164 MHz  

960-1 164 MHz e.i.r.p.  
 

1 164-1 215 MHz 
 

AM(R)S

< 1 091 
MHz

AM(R)S

1 091-1 119 MHz

AM(R)S

1 119-1 135 MHz

AM(R)S

1 135-1 164 MHz

1 164-1 197.6 
MHz

1 197.6-
1 215 MHz

51.6 dBW
51.6

23.6 dBW
23.6

−2.4 dBW
−2.4

−68.4 dBW
1 164-1

197.6 MHz
1 MHz

−90.8 dBW

1 197.6-
1 215 MHz

1 MHz
−90.8 dBW

− 960-1 164 MHz AM(R)S
e.i.r.p.

AM(R)S 960-1 164 MHz  

960-1 164 MHz e.i.r.p.  
 

1 164-1 215 MHz 
 

AM(R)S

< 1 091 MHz

AM(R)S

1 091-
1 119 MHz

AM(R)S
1 119-

1 135 MHz

AM(R)S
1 135-

1 164 MHz
1 164-

1 197.6 MHz
1 197.6-

1 215 MHz

55.3 dBW 55.3
27.3 dBW

27.3
−1.3 dBW

−1.3
−64.7 dBW

1 164-1
197.6 MHz

1 MHz
−84 dBW

1 197.6-
1 215 MHz

1 MHz
−92.4 dBW

7 960-1 164 MHz AM(R)S AM(R)S
RNSS 960-1 164 MHz AM(R)S

6 e.i.r.p.
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ICAO
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RES418-1

418 WRC-19

5 091-5 250 MHz

2019

a)

b)

c) 5 030-5 150 MHz

d) FSS 5 091-5 250 MHz

e) 5 091-5 150MHz R
9.21

f) WRC-07 5 091-5 150 MHz
AMS 5.444B

g) 5 150-5 250 MHz

h) WRC-07 5 150-5 250 MHz AMS
5.446C

i) AMS AMT 1.59

a) ITU-R M.2122
AMS 5 091-5 250 MHz

b) ITU-R 5 091-5 250 MHz

c) 5 091-5 150 MHz MLS

d) AMS MLS
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e) ITU-R ITU-R M.2118 5 091-5 250 MHz
AMS FSS AMT FSS

1% ΔTsatellite/Tsatellite

f) ITU-RM.1829 MLS AMS

g) ITU-R M.1828 AMS

h) ITU-R AMT
/

a) 5.444 5 030-5 091 MHz MLS

b) ITU-R 5 091-5 250 MHz AMT

c) 748 WRC-19 AMS 5 091-5 150 MHz

1 AMT 5 091-5 250 MHz AMT h)

2 3 4

418 WRC-19

1 AMT

– 1.83

– 5 091-5 150 MHz MLS
AMT D D

D = 43 + 10(127.55 − 20 log(f) + E)/20
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D km

f AMT MHz

E 150 kHz dBW

2 FSS 5 091-5 250 MHz
FSS

pfd –198.9 dB(W/(m2 · Hz)) pfd
FSS 1 414 FSS AMT 21

AMT 21
–185.7 dB(W/(m2 · Hz)) pfd 1%

Tsatellite/Tsatellite

3 5 150-5 250 MHz
AMS pfd

−79.4 dB(W/(m2 · 20 MHz)) − Gr (θ)

Gr(θ) θ

 

θ  
 

Gr(θ) 
dBi  

45 θ 90 –4

35 θ 45 –3

0 θ 35 0

–15 θ 0 –1

–30 θ –15 –4

–60 θ –30 –6

–90 θ –60 –5

4 R AM(R)S 5 091-5 150 MHz
5.444B AM(R)S AMS

pfd −89.4 dB(W/(m2 20 MHz)) − Gr (θ)
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Gr(θ) θ

1 2( ) max ,rG G G

2

1 27
126)(G

7.01.
27

maxlog106)(
5.1

2G

G(θ) dBi

(θ)
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RES422-1

422 WRC-12

1 545-1 555 MHz 1 646.5-1 656.5 MHz
R

2012

a) 1 525-
1 559 MHz 1 626.5-1 660.5 MHz

b)

R AMS(R)S

c) ITU-R 44 1 6 AMS(R)S

d) ITU-R
AMS(R)S 9

MSS

e) MSS

a) WRC-97 1 525-1 559 MHz 1 626.5-1 660.5 MHz
MSS MSS

b) WRC-97 5.357A 1 545-1 555 MHz 1 646.5-1 656.5 MHz
44 1 6 AMS(R)S

AMS(R)S ICAO
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RES422-2

ITU-R

ITU-R
1 545-1 555 MHz 1 646.5-1 656.5 MHz

44 1 6 AMS(R)S
b)

ICAO IATA

ICAO
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RES424-1

424 WRC-15

4 200-4 400 MHz

2015

a)

b) WAIC

c) WAIC

d) WAIC

e) WAIC

f) WAIC

g) WAIC

h) ITU-R M.2067 WAIC

ICAO 10
SARP

1

2 4 200 4 400 MHz WAIC

3 4 200-4 400 MHz WAIC 10

4 43.1 WAIC
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ICAO

ICAO

WAIC SARP ITU-R M.2085
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RES425-1

425 WRC-19

R
1 087.7-1 092.3 MHz

2019

a) 185 2014 WRC-15
119

ITU-R

b) 960-1 164 MHz

c) ICAO ICAO
960-1 164 MHz

d) ADS-B ICAO

e) 1 087.7-1 092.3 MHz ICAO ADS-B

f) WRC-15 1 087.7-1 092.3 MHz R
AM(R)S ADS-B

g) 1 087.7-1 092.3 MHz AMS(R)S ADS-B
ADS-B

h) c) 1 087.7-1 092.3 MHz

a) ICAO SARP

b) 10 ADS-B 1 087.7-1 092.3 MHz
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a) 5.328AA ADS-B
ICAO ADS-B ICAO

b) ITU-R M.2396
1 087.7-1 092.3 MHz ADS-B

1 AMS(R)S 1 087.7-1 092.3 Hz

2 1 087.7-1 092.3 MHz AMS(R)S c)

3 2 AMS(R)S 1 087.7-1 092.3 MHz h)

ICAO
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RES427-1

427 WRC-19

2019

a)

b)

c)

ICAO

1
ICAO

ITU-R

WRC-23
ITU-R

ICAO
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RES428-1

428 WRC-19

117.975-137 MHz R

VHF

2019

a) ATM

b)
VHF

c)
ICAO R AM(R)S VHF

d) VHF R AMS(R)S

e) 1 087.7-1 092.3 MHz AMS(R)S
ADS-B

f) VHF ADS-B

a) 413 WRC-12 108-117.975 MHz
ARNS AM(R)S

b) 117.975-137 MHz AM(R)S
ICAO SARP – – – ATM
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c) 5.201 5.202 132-136 MHz 136-137 MHz
OR

d) AM(R)S VHF 117.975-137 MHz

e) 117.975-137 MHz

a) 10
SARP

b) 117.975-137 MHz AMS(R)S ICAO
ICAO

c) ICAO SARP VHF

d) AMS(R)S

1 c) 5.200
117.975-137 MHz AMS(R)S

2 117.975-137 MHz AMS(R)S
b) ICAO

2023

117.975-137 MHz
AMS(R)S
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ITU-R
AMS(R)S SARP ITU-R

ICAO
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RES429-1

429 WRC-19

27
HF

2019

a) HF wideband 3 kHz

b) HF

c) HF HF

d) HF

e) HF

f) HF

g) HF

h) 2 850-22 000 kHz R AM(R)S
27

a) HF ICAO
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b) 10 3 HF
SARP

c) HF 5

d) 15 3 023 kHz 5 680 kHz

e)

a) 27 J3E H2B

b) 27 AM(R)S HF

c) 27 AM(R)S HF

d) ITU-R M.1458 HF

e) ICAO

f) HF 3 kHz

1 c) 27 2 850-22 000 kHz AM(R)S

2 HF 27

3 HF e)

4 e)
e)

5 WRC-23
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2023

27

ICAO
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RES430-1

430 WRC-19

2019

a) 20

b)

c)

d)

e)

f)

g)

h) 1 2 3

i)

j)

a)

b)
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a) 15.4-15.7 GHz

b) 22-22.21 GHz

c) 15.4-15.7 GHz RAS
15.35-15.4 GHz

d) 22.01-22.21 GHz RAS
22.21-22.5 GHz

e) 5.149 22.01-22.21 GHz 22.21-22.5 GHz

WRC-23

1

2 22-22.21 GHz

3 15.4-15.7 GHz AMS

4 RAS AMS

2023

ITU-R

ITU-R
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RES506-1

506 WRC-97

12 GHz

1997

a) 1977 1 3

b) 2 2 1983

c) a) b) WARC Orb-85 30

d) 30 30A 1 3

e)
a) b) d)
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RES507-1

507 WRC-19

1

2019

a) GSO BSS

b) BSS
GSO

c)

d) BSS

1 BSS WRC RRC

2 9
14

WRC / RRC

____________________
1 21.4-22 GHz
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RES517-1

517 WRC-19

3 200 kHz 26 100 kHz

2019

a)

b) DSB

c)

d) 11 HF

e) ITU-R ITU-R BS.1514
30 MHz

f)

g)

h) d) DSB

i) DSB

j) ITU-R 30 MHz

k)

1 ITU-R 3 200 kHz 26 100 kHz HF

2 11

- 379 -



RES517-2

3 DSB
DSB 543 WRC-19 RF

4 WRC HF
DSB

4 WRC HF

HF

2004 1 1 HF

1
3 200 kHz 26 100 kHz ITU-R

2 ITU-R HF
d) e)
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RES526-1

526 WRC-12

BSS RF
HDTV

2012

a) WARC-92 2 17.3-17.8 GHz BSS RF
HDTV

b) BSS HDTV

ITU-R

BSS HDTV 2 17.3-17.8 GHz
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RES528-1

528 WRC-19

1-3 GHz

2019

a) WRC-92 BSS

b) BSS

c)

d)

e)

1 BSS 1-3 GHz

2

3 9 14
25 MHz

4 ITU-R
703 WRC-07
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RES535-1

535 WRC-19

12

2019

a) WRC-97 12 HFBC

b) 12

12

12

535 WRC-19

12 2

 

3

 

l 4
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RES535-2

 

4

4

4

 

1

 

 

HF

 

–

–

–

–

–

–

–

–

– CIRAF
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RES535-3

 

– ITU-R BS.705

– ITU-R P.533

– ITU-R P.842

911 1987 WARC HFBC-87

RF DSB
34 dB

ITU-R BS.1615

– 0.5

–

– 0.5

– 30

– 30

 

– 911

– 911

– 911
BCR

BCR
2o

BCR 10%

–
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– RF

–
RF

2

 

D
E

D − 4 1

TIES

D − 2
2

D − 6
D − 1

D − 1
2

D − 2
D

D

D E − 3

E

E+1

____________________
1 3

2 4 CD-ROM TIES
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1

1
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RES535-6

3

 

– kHz 5

– 4

– 4

– 12 CIRAF 30

– 3

– kW 4

–

– 2

– 3 ITU-R BS.705

–

–

–

– DSB SSB ITU-R BS.640
ITU-R BS.1514 ITU-R HFBC

–

–

–

–
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4

 

 

 

–

 

– ITU-R BS.705

– ITU-R P.533

–
ITU-R P.533

– RF ITU-R BS.560

– ITU-R P.842

911 WARC HFBC-87

RF – RF 34 dB 17 dB DSB
– DSB RF ITU-R BS.1615

RF 543 WRC-19
1

– 0.5

–

– 0.5
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RES535-8

– 30

– 30

 

– 911

– 911

– 911

2°
10%

–

– RF – RF

– 911
–

–

– 2°
– –
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RES536-1

536 WRC-97

1997

a)

b) 30 30A

c)

d) 30 30A 4

e) 23.13

a)

b)

c) 30 30A 4

23.13
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RES539-1

539 WRC-19

3 2 605-2 655 MHz

2019

a) 2 535-2 655 MHz 5.418 3

b) 528 WRC-19
25 MHz

c) WRC-2000 non-GSO
non-GSO GSO

d) non-GSO
BSS

non-GSO

e) d)

f) 3 2 630-2 655 MHz non-GSO

g) WRC-2000 9.11

h) g)

i) non-
GSO BSS

j) 3 2 605-2 655 MHz BSS non-GSO

k) ITU-R

l) ITU-R non-GSO
1

- 395 -



RES539-2

1 non-GSO BSS
non-GSO BSS d)

2 non-GSO BSS
non-GSO

BSS

1 3 2 605-2 655 MHz non-GSO
55°

2 2 630-2 655 MHz
non-GSO 2002 6 2 4

2 605-2 630 MHz non-GSO
2003 7 4 4

pfd

130 dB(W/(m2 · MHz)) 0 5

–130 + 0.4 ( – 5) dB(W/(m2 · MHz)) 5° < 25°

–122 dB(W/(m2 · MHz)) 25° < 45°

–122 + 0.2 ( – 45) dB(W/(m2 · MHz)) 45° < 65°

–118 + 0.09 ( – 65) dB(W/(m2 · MHz)) 65° < 76°

–117 dB(W/(m2 · MHz)) 76° < 90°

pfd

– pfd 76°

– pfd 76° 90°
9.11
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RES539-3

3 non-GSO

4 5.418
5.416

5 2003 7 5 5.418 5.418A 5.418B 5.418C WRC-03
9 11

1 2 2 pfd

– 76°
pfd

11.31

– 76° 90°
pfd

11.32

11.32A

2 2003 7 5 2 630-2 655 MHz non-GSO
2000 6 2 4 BSS

5
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RES543-1

543 WRC-19

2019

a) HF
517

b) DSB

c) 11

d) ITU-R 30 MHz
HF

e)

f) ITU-R

g) ITU-R BS.1514 1 30 MHz

h) HF

1 517 WRC-19 HF

2 12

3

HF HF
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RES543-2

543 WRC-19

1 –

12 1

ITU-R BS.1615

64-QAM 1 B
3 ITU-R BS.1514 10 kHz HF

11 A 53%

1

HF dB  

  

 
f  – f (kHz) 

–20 –15 –10 –5 0 5 10 15 20 

–47 –42 –32 3 6 3 –32 –42 –47

–54 –48 –40 –3 0 –3 –40 –48 –54

–53 –47 –38 –3 0 –3 –38 –47 –53

AM 1
17 dB

AM 1
7 dB BER 10-4

1
16 dB BER 10-4
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2 –

AM AM

1 AM

AM AM
53% 2

2

AM AM dB  

% 30 38 53 m

dB 5 3 0 20 log (53/m)

2 AM

AM
3

3

AM dB  

3 3.5 4

dB 0 7 12

3

1 4
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4

 
dB  

  
 

B C D 

16-QAM
0 –7 –6 –6
1 –5 –4 –4

64-QAM
0 –1 –1 0
1 0 0 1

– 10 kHz

HF 2 3 A

3 –

a) 1 <AM > = 17 dB
17 dB

RF PR

– 0 kHz RF PR 6 + 17 = 23 dB

– 10 kHz RF PR –32 + 17 = –15 dB

– = 38% = 4
15 dB(=3 + 12)

b) 1 < AM >
7 dB RF PR

– 0 kHz RF PR 0 + 7 = 7 dB

– 10 kHz RF PR −40 + 7 = −33 dB

c) 1 < >
16 dB

– 0 kHz RF PR 0 + 16 = 16 dB

– 10 kHz RF PR −38 + 16 = −22 dB
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RES548-1

548 WRC-12

1 3 30 30A 1

2012

a) WRC-03 1 3 30 30A

b) 30 30A

c)

d) 2

e) WRC-2000 1 3
0.2°

a) 2002

b)

1
0.4°

2 4

3 4

____________________
1 2 2 WRC-03

2
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4 1 3 30 30A

a)

b) 30 30A 4.1.3 2003 7 4

c) 30 30A 4.1.3 2003 7 5

d)

5 2003 7 5 2000 6 2 30
30A 4 1 3 4.1.5

3

____________________
3 4.1.11 2000 6 3
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RES550-1

550 WRC-19

2019

a) HF

b)

c)

d)

517 WRC-19

ITU-R
ITU-R BS.2105

–

–

ITU-R
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RES552-1

552 WRC-19

1 3 21.4-22 GHz

2019

a) WARC-92 1 3 21.4-22 GHz BSS 2007
4 1

b) 1992 525 WARC-92 WRC-03
WRC-07

c) 44
GSO

d) WRC-97

e)

f) WRC-03

g)

1 21.4-22 GHz GSO

2 1 2012 2 18 11
11.49 1

3 1 2012 2 18 11
1 5 8

____________________

WRC-12
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RES552-2

9 11

552 WRC-19 1

1 30
2

2 1

3 1

4 1

BR IFIC
30

5 1 30
1

ID

6 5
BR IFIC

30

7 1 4 5 6 1 5
8

8 9.1A 9.2C
11.49 30
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RES552-3

552 WRC-19 2

 

1

a)

b)

c)

d)

e)

f)

g)

h) 1

i)

– 2

– 3

2 2

a) ID

b)

–

–

–

c)

–

–

–

–

–

d) 21.4-22 GHz

____________________
1 11

2

ID
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RES552-4

3

a) 3

b)

–

–

–

–

____________________
3 11
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RES553-1

553 WRC-15

1 3 21.4-22 GHz

2015

a) WARC-92 1 3 21.4-22 GHz BSS 2007
4 1

b) 1992 525 WARC-92 WRC-03
WRC-07

c) 1 3 21.4-22 GHz 507 WRC-12

a) 1 3 21.4-22 GHz BSS

b) WRC-12 21.4-22 GHz

c) 12 44

d)

e)

f) 21.4-22.0 GHz BSS

g) 23.13 BSS

____________________

WRC-12

WRC-15 WRC-19
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RES553-2

a)

b)

c)

a) WRC-12 2011 12 1 3
21.4-22 GHz BSS

  
   

MIFR  
 

49  
 

 
 

2008 10 605 115 21 2 18

2009 9 599 158 24 9 22 18

2010 3 558 199 22 11 20 19

2010 6 664 229 22 12 23 19

2011 1 703 242 20 7 18 14

2011 12 890 291 13 8* 16 10*

* 11.49

b) 11

c) a)
BSS

2012 2 18 1 3 21.4-22GHz BSS
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RES553-3

553 WRC-15

1 3 21.4-22 GHz  
 

1 21.4-22 GHz
11 9.34

9.38 3
3 21.4-22 GHz

11 9.34 9.38

1

2
3

3
2

4

a) 20 3 4

b)

c)

____________________
1 30 MIFR

11 9.34 9.38

2 30

3

4 3
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RES553-4

5 4

6 5 4

7
10

8 6
4 5

9 4
4 5

10 8 9 9.34

a) 1 1 3

b) 11.31

c) 2 6

d) e)

e) 7 BR IFIC

f) BR IFIC

____________________
5

6

7 482

482
WRC-12

- 414 -



RES553-5

11

12 9 11

553 WRC-15

1

1 3  
 

a) 45-120
ITU-R BO.1900

b) 145-200 K

c) e.i.r.p. 43.2 dBW/MHz 58.2 dBW/MHz8

d)

e)
4

9.34 9.38

f) 20 9

g) 1

h) 0.1°

i) ±1°

____________________
8 pfd –105 dB(W/(m2 ∙ MHz))

9
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RES553-6

1 WRC-12

 

Gmax = 44.45  – 10 log (φ01 φ02) dBi (WRC-12)

A dB

−12 (φ/φ0)2 0  ( / 0)  0.5

– 0.5  <  (φ/φ0)  ≤

–25.23 45.1)/(45.1
0

0

xBmin

−(22 + 20 log (φ/φ0)) ( 0)  1.45

B B

B B 1 0

39.9 42.9 45.9 48.9 dBi WRC-12

0

01, 02 WRC-12

Bmin = 0.6°

____________________
* 1 0 WRC-12

2

0

0

/
–)/(

12
minB

x
xB min

0

45.1

0
15.0 minBx

(d
B

)

φ/φ0

−20

−10

−30

−40

−50
0.1 1 10 5050.5 2020.2

0

Bmin = 0.6˚

φ0 = 0.6˚
φ0 = 1.2˚
φ0 = 2.4˚
φ0 = 4.8˚
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RES553-7

553 WRC-15

2

1 3 21.4-22 GHz  
 

 

pfd
BSS BSS

a)

– 11

– 552 WRC-15 *

8 9

−146.88 dB(W/(m2 MHz)) 0° ≤ < 0.6°

−150.2 + 9.3 2 dB(W/(m2 MHz)) 0.6° ≤ < 1.05°

−140.5 + 27.2 log dB(W/(m2 MHz)) 1.05° ≤ < 2.65°

−138.1 + 1.3 2 dB(W/(m2 MHz)) 2.65° ≤ < 4.35°

−130.2 + 26.1 log dB(W/(m2 MHz)) 4.35° ≤ < 9.1°

−105 dB(W/(m2 · MHz)) 9.1° ≤

b) 8 9

–

–

– 11

– 552 WRC-15

____________________
* WRC-19

- 417 -



RES553-8

−149.88 dB(W/(m2 MHz)) 0° ≤ < 0.6°

−153.2 + 9.3 2 dB(W/(m2 MHz)) 0.6° ≤ < 1.05°

−143.5 + 27.2 log dB(W/(m2 MHz)) 1.05° ≤ < 2.65°

−141.1 + 1.3 2 dB(W/(m2 MHz)) 2.65° ≤ < 4.35°

−133.2 + 26.1 log dB(W/(m2 MHz)) 4.35° ≤ < 12°

−105 dB(W/(m2 · MHz)) 12° ≤
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RES554-1

554 WRC-12

9.7 PFD 1 3 21.4-22 GHz

2012

a) 9.7

b)

c) pfd

1 pfd
1 3 21.4-22 GHz BSS BSS

−149.88 dB(W/(m2 MHz)) 0° ≤ < 0.6°

−153.2 + 9.3 2 dB(W/(m2 MHz)) 0.6° ≤ < 1.05°

−143.5 + 27.2 log dB(W/(m2 MHz)) 1.05° ≤ < 2.65°

−141.1 + 1.3 2 dB(W/(m2 MHz)) 2.65° ≤ < 4.35°

−133.2 + 26.1 log dB(W/(m2 MHz)) 4.35° ≤ < 12°

−105 dB(W/(m2 · MHz)) 12° ≤

2 11.32
WRC-12 9.30 2012 2 18 5

5-1 9.7
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RES558-1

558 WRC-19

11.7-12.2 GHz 37.2°W 10°E

2019

a) 1 11.7-12.5 GHz 2 12.2-12.7 GHz 3 11.7-12.2 GHz
BSS 30

b) FSS BSS 11.7-12.2 GHz

c) 30 WRC-15 7 3
11.7-12.2 GHz 1 3 37.2°W 10°E

d) 30 1 1 1 3

e) 30 1 1 pfd WRC-2000
60

f) BSS 30 4

a) BSS

b) 37.2°W 10°E GSO
11.7-12.2 GHz 1 3

c)
60 b)

d) c)

e) 37.2°W 10°E GSO 1 BSS 2 FSS
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RES558-2

f) 12 GHz

1 1 60 40
45 1

2 30 1
1 40 45

1 GSO

– 9°

–
0 dB 0.45 dB

0.45 dB

3 37.2°W 10°E 1 GSO
30 1 1

____________________
1 37.2°W 10°E 1 3 BSS

− 30 WRC-15 4.1.3 2015 11 28 4

− 30 WRC-15 4.1.12 2019 11 23 4

− 49 WRC-15 2 2019 11 23

− 30 WRC-15 5.1.2 2019 11 23 4

− 2019 11 23
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RES558-3

558 WRC-19 1

11.7-12.2 GHz  

 

2
  

 
 

 
A

 
II  

ID 

30.0ºW 45
HISPASAT-1 08.02.2000 99500256 34.92 W ≤ < 33.5 W;

32.5 W < ≤ 31.78 W;
28.22 W ≤ < 26.0 W.HISPASAT-37A 19.11.2014 117560019

4.8ºE 40 SIRIUS-N-BSS 17.11.2014 118560003
0 < ≤ 2.93 E;

6.67 E ≤ < 9.0 E;
9 E < ≤ 10 E.
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RES559-1

559 WRC-19

WRC-19 30 WRC-15
7

2019

a) 1 3 30 WRC-
15 EPM −10 dB

b) 1 3 EPM −10 dB

c) 30 30A

a) 44

b) 71 2018
2020-2023

1 2020 3 23 2020 5 21 1 3 30 30A
4.1.3 1 30 WRC-15

7
2020 3 23

2 1
2020 5 21
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RES559-2

3 2019 11 23 2020 5 21 1 3 30 30A 4.1.3
1 30 WRC-15 7

2020 5 22

1 1

2 1

559 WRC-19

WRC-19 30 WRC-15 7  
 

1

a) 30
4.1.3 4

b) 30 1 3 1 3
EPM −10 dB 30 1

3 EPM 50%

2 30
30A 4.1.3

a)
1

b)

c) 20

d) c)
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RES559-3

e)1 1 2 30
3 30

27 MHz

f) b) c) d) e) 30A

3 2
30 30A 4

4 30 30A 4 4.1.27
30 30A

30 30A 4 4.1.27 10 12

____________________
1 14 GHz 30A 1 2 3 2

27 MHz

2 1
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RES608-1

608 WRC-19

1 215-1 300 MHz

2019

a) WRC-2000 RNSS 1 260-1 300 MHz

b) 1 215-1 240 MHz 1 240-1 260 MHz RNSS

c) 1 215-1 260 MHz RNSS 20

d) 1 215-1 300 MHz

a) ITU-R M.1902 1 215-1 300 MHz

b) ITU-R M.2284 1 215-1 300 MHz

WRC-03 5.329 1 215-1 300 MHz RNSS
5.331

a) ITU-R 1 215-1 300 MHz
ITU-R

ITU-R 62/5 ITU-R 217/4 ITU-R
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RES608-2

b) WRC-2000 RNSS 1 215-1 260 MHz

**

5.43

WRC-2000 b) 2000 6 2
1 215-1 260 MHz RNSS

ICAO
ICAO a)

____________________

2006

** 2011
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RES609-1

609 WRC-07

1 164-1 215 MHz

2007

a) 960-1 215 MHz
ARNS

b) 1164-1 215 MHz RNSS
5.328A RNSS

c) WRC-2000 WRC-2000 WRC-2003
pfd ITU-R pfd

5.328A pfd

d) WRC-03 1 164-1 215 MHz
RNSS epfd

1 MHz –121.5 dB(W/m2) ARNS

e) 1164-1215 MHz RNSS

f) ARNS RNSS

g) f) RNSS
epfd ARNS

d)

h) RNSS g)

i) WRC-03 2005 1 1
RNSS 9.12 9.12A 9.13

a) WRC-2000 ITU-R 960-1 215 MHz RNSS ARNS

b) WRC-2000 WRC-03
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RES609-2

7.5 9 11

1 ARNS RNSS
epfd 1 MHz –121.5 dB(W/m2)

2 1 164-1 215 MHz RNSS

RNSS ARNS
3 1

3 1 2
1164-1215 MHz g)

RNSS

4 1 2
RNSS

5 RNSS 1 164-1 215 MHz RNSS
1 1 164-1 215 MHz 1 MHz 608

WRC-07

6 1 2 RNSS
1 ARNS

7 epfd

8 2

608 WRC-07

9 1 164-1 215 MHz ARNS

10 1 164-1 215 MHz RNSS
epfd ITU-R M.1642-2 ANRS
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RES609-3

1 6 1 epfd

2 608 WRC-07 1
pfd

3 BR IFIC 8
2

1 epfd

1 RNSS

2 1 epfd

609 WRC-07

609 WRC-07  

1

2

RNSS

i)

ii)

3
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RES610-1

610 WRC-19

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

2019

a) WRC-2000 1 215-1 260 MHz 1 559-1 610 MHz RNSS
1 164-1 215 MHz 1 260-1 300 MHz 5 010-5 030 MHz

RNSS

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

4 990-5 000 MHz 5 010-5 030 MHz RNSS

c) RNSS 9 I
9 II

RNSS

d) a) 2005 1 1
RNSS 9.12 9.12A

9.13 9.7 RNSS

e) 9.12 9.12A 9.13 RNSS
RNSS

f) RNSS
RNSS

1 a) 9.7 9.12 9.12A / 9.13
RNSS 9.52
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RES610-2

2 9.52 a) 9.7 9.12 9.12A / 9.13
1

3 a) RNSS
9 II

4 3 RNSS
RNSS

5 4 RNSS 

6 a) RNSS 11.47

7 RNSS
RNSS

a) RNSS 9
II RNSS
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610 WRC-19

610 WRC-19  

1

2

RNSS

i)

ii)

3
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RES612-1

612 WRC-12

3 50 MHz

2012

a)

b) HF HF HF

c)

d)

e)

f)

g)

h) 30 MHz

a) 70 4.4

b) a)
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c) ITU-R P.372-10
I/N −6 dB

d) ITU-R P.368-9 ITU-R M.2234

1 2012 2 17
11.2

2 e.i.r.p. 25 dBW

3
20

4

5
e.i.r.p.

6

MHz  
  

    

5 (± 1 MHz) 120 170 790 920
9 (± 1 MHz) 100 130 590 670

13 (± 1 MHz) 100 110 480 520
16 (± 1 MHz) 80 100 390 450
25 (± 3 MHz) 80 100 280 320
42 (± 3 MHz) 80 100 200 230
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RES642-1

642

1979

9 11

a)

b)

c)

d) 25.11

4

1

1.1 4

1.2 11.2 11.8 4

2
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RES646-1

646 WRC-19

2019

a)

b)

c)

d) PPDR

e) PPDR /

f) PPDR

g) PPDR PPDR
IMT PPDR

h) IMT ITS
PPDR

i) PPDR
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RES646-2

j) PPDR

k) / 1

a)

–

–

–

–

–

–

b)

c) PPDR

d) 1998

e) 36 2010

f) ITU-R M.1637

g) ITU-R M.2009 PPDR

h) ITU-R M.2291 IMT PPDR

____________________
1
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RES646-3

i) ITU-R M.2377 PPDR

j) PPDR ITU-R M.2377
ITU-R M.2291

k) ITU-R BT.2299

l) ITU-R M.2015 PPDR
2

m)
PPDR

n)
PPDR

o) PPDR

p) PPDR

q)
/

r) PPDR

s) 1 694-791 MHz PPDR

t) 1 790-862 MHz PPDR

____________________
2 2015 11 3 138-174 MHz 351-370 MHz 380-400 MHz

PPDR 174-205 MHz 1 447-1 467 MHz PPDR
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RES646-4

u) 5.266 5.267 205 WRC-19

v) 400.15-406 MHz

w) 406.1-410 MHz PPDR

a) 1 GHz PPDR
PPDR

b) 1 GHz PPDR

c)

d) PPDR

e)

f) PPDR

g) PPDR IMT

h)

i) 3

j)

a)

____________________
3 ITU-D
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RES646-5

b) 2 3 PPDR

c)

– PPDR

– ITU-R M.2015
PPDR 4

d) 1.59 4.10 PPDR

e) ITU-R M.1036 IMT

1
PPDR

2 PPDR PPDR
ITU-R M.2015 694-894 MHz

c) e)

3 PPDR

– 1 380-470 MHz

– 3 406.1-430 MHz 440-470 MHz 4 940-4 990 MHz

4 2 3 PPDR PPDR
ITU-R M.2015

5 2 3 PPDR ITU-R M.2015
PPDR

____________________
4 1 694-862 MHz PPDR
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RES646-6

6

7

8 PPDR PPDR
ITU-R

9 PPDR PPDR

1
PPDR

2 ITU-R M.2015 ITU-R
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RES647-1

647 WRC-19

2019

a)

b)

c)

d) / ICT

e)

f) CAP CAP

a) 1998 1

____________________
1
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RES647-2

b) 40

c) 46

d) /ICT
34 2017

5/2 /ICT

e) /ICT 36 2010

f) /
136 2018

g) ITU-R
ITU-R 55

h) 646 WRC-19 PPDR
/ 2

i)

j)

____________________
2 646 WRC-19
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RES647-3

ITU-R
3

a) PPDR 646 WRC-19

b)

c)

d)

e)

f)

a)

b)

3

/

____________________
3 http://itu.int/go/ITU-R/emergency
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RES647-4

1 ITU-R
/ICT ITU-R 55

2

3 2

1 136 2018

2 646 WRC-19

3
3

4

5

6 WGET WFP
ETC

7

8

1
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ITU-R 55
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RES655-1

655 WRC-15

2015

a) ITU-R

b) BIPM

c)

a) ITU-R CCTF
CGPM

b) BIPM ITU-R ITU-R

a)

b)

c) ITU-T
ITU-R

a) 26.1

b) 26.6 ITU-R
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RES655-2

c) UTC 1970
CCIR CGPM

d) 1979 ITU WARC-79 UTC
CGPM 1975 5 UTC

1 ITU-R BIPM CIPM CGPM

2

3

4
1 2 3

WRC-23 ITU-R TF.460-6 UTC
UTC 0°

GMT

1 IMO ICAO
CGPM CIPM BIPM

IERS IUGG URSI
ISO WMO IAU

2 WRC-23
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ITU-R

IMO ICAO CGPM CIPM BIPM IERS IUGG URSI ISO WMO IAU
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RES656-1

656 WRC-19

45 MHz

2019

a)

b)

c) 40-50 MHz
/ /

d)

e) 40-50 MHz

f)
3 6

a) 40-50 MHz

b) 40.98 41.015 MHz

c) 40-50 MHz

d) ITU-R RS.2042-1 40-50 MHz

e) ITU-R RS.2455-0 45 MHz 40-50 MHz
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RES656-2

2023

45 MHz

40-50 MHz
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RES657-1

657 WRC-19

2019

a)

b)

c)

d)

e)

f)

g)

h)

a)

b) ITU-R RS.2456-0 –

c) ITU-R RS.2456-0 –
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RES657-2

d)

e) Metaids

f) ITU-R 256/7

a)

b) ITU-R WRC

c) 1.59 4.10

1 WRC-23 ITU-R

–

–

2 WRC-23

3 1 4 / WRC

WRC-23

4 WRC-23
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RES657-3

WRC-23 ITU-R

ITU-R
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RES660-1

660 WRC-19

137-138 MHz

2019

a) 32 WRC-19

b) non-GSO

c) ITU-R SA.2427 150.05-174 MHz 400.15-420 MHz
SOS non-GSO

d) SOS

e) non-GSO

f) ITU-R SA.2425 SOS non-GSO

a) 108-137 MHz R

b) 1 GHz SOS non-GSO ITU-R SA.2426

1 non-GSO 137-138 MHz SOS
137.025-138 MHz

2 137.025-138 MHz non-GSO SOS
4

−140 dB(W/(m2 · 4 kHz))

3 non-GSO 137.025-138 MHz SOS
d)
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RES660-2
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RES661-1

661 WRC-19

14.8-15.35 GHz

2019

a) 14.8-15.35 GHz

b) 14.8-15.35 GHz SRS

c) 15.2-15.35 GHz EESS
SRS

d) 15.35-15.4 GHz EESS
SRS

e) SRS

f) SRS

g) SRS 10-40
SRS

h)

i) SRS

j)

k)
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RES661-2

a) 14.8-15.35 GHz
non-GSO SRS

b) 14.8-15.35 GHz SRS non-GSO

c) /

d) 14.8-15.35 GHz SRS

e) 14.8-15.35 GHz SRS
14.8-15.35 GHz

f) c)

a) ITU-R M.2068 ITU-R M.2089 14.5-15.35 GHz

b) ITU-R SA.1626 14.8-15.35 GHz SRS
SRS pfd

c) ITU-R SA.510 14.8-15.35 GHz SRS
SRS pfd

1 a) c)
ITU-R

2 WRC-23 14.8-15.35 GHz
SRS a) d)

e)

3 2
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RES661-3

ITU-R

2023

ITU-R 14.8-15.35 GHz SRS
2

3
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RES662-1

662 WRC-19

231.5-252 GHz

2019

a) 231.5-252 GHz 235-238 GHz 250-252 GHz
EESS

b) WRC-2000 723 WRC-97 1.16

c) 20

d) 2000 EESS

a) 239-248 GHz

b) 231.5-252 GHz EESS
/

c) 231.5-252 GHz EESS

1 231.5-252 GHz EESS

2 231.5-252 GHz EESS

3 1
231.5-252 GHz EESS
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RES662-2

2023

231.5-252 GHz EESS
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RES663-1

663 WRC-19

231.5-275 GHz
275-700 GHz

2019

a)

b) /

c)

d) 30 GHz

e)

f)

g) 231.5 GHz 320 GHz

h) 217-275 GHz
RLS

i) 275-700 GHz

j) 235-238 GHz 250-252 GHz
EESS

k) 241-248 GHz 250-275 GHz
RAS
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RES663-2

l) 275-1 000 GHz RAS EESS
SRS

m) 5.565 275-1 000 GHz

n) 275-1 000 GHz

a)
300

b)

c)

1 RLS a) b) 231.5 GHz

2

3 231.5 GHz 275 GHz
EESS SRS

RAS

4 275-700 GHz RLS EESS SRS
RAS 5.565

5 275-700 GHz

6 231.5-275 GHz RLS

7 275-700 GHz RLS
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8 1 7

9 WRC-27

2027
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RES664-1

664 WRC-19

22.55-23.15 GHz

2019

a) 25.5-27 GHz
EESS

b) 22.55-23.15 GHz EESS a)
EESS TT&C

c) 23 GHz EESS

a) 22.55-23.55 GHz

b) 22.55-23.15 GHz SRS

c) 22.55-23.15 GHz SRS 25.5-27 GHz SRS

d) 22.55-23.15 GHz EESS SRS

1 EESS a) b)
22.55-23.15 GHz

2
WRC-27

2027

22.55-23.15 GHz EESS
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RES664-2
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RES673-1

673 WRC-12

2012

a)

b)

c)

d)

e)

f) WMO
IPCC GEO

ITU-R

g)
/

h)

a) 2003
ICT
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RES673-2

b) 136 2010 /

c) 182 2010 /

a) ITU-R
RS.1859 ITU-R RS.1883

b) ITU-D 22/2 ICT

c) WMO ITU
ITU-R

ITU-R RS.2178

a)
ITU-R RS. 2178

b) UNFCCC 90%

c)

d)

e) 5.340

f)
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RES673-3

1

2

3
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RES703-1

703 WRC-07

ITU-R

2007

a)

b)

c) a) b) ITU-R

d)

e)

f)

g) ITU-R

a) ITU-R

b)
ITU-R
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RES703-2

/

1
ITU-R

2
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RES705-1

705 WRC-15

70-130 kHz

2015

a) 70-130 kHz

b)

c) ITU-R 90-110 kHz

ITU-R

– 70-90 kHz 110-130 kHz 3 dB 7 Hz
15 dB

– 90-110 kHz 15 dB

– 10-15 kHz 15-20 kHz
5 dB 0 dB

ITU-R 90-110 kHz 70-130 kHz

a) 70-90 kHz 110-130 kHz

b) 4.5 4.10 5.60 5.62

1 70-90 kHz 90-110 kHz 110-130 kHz
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RES705-2

2 ITU-R 90-110 kHz
70-130 kHz

3 90-110 kHz 70-130 kHz

ITU-R
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RES716-1

716 WRC-12

1 980-2 010 MHz
2 170-2 200 MHz 2 2 010-2 025 MHz

2 160-2 170 MHz

2012

a) WARC-92 1 980-2 010 MHz 2 170-2 200 MHz
MSS 2005 1 1

b) WRC-95 WRC-97 5.389A 5.389C MSS
1 980-2 010 MHz 2 170-2 200 MHz 2 2 010-2 025 MHz 2 160-

2 170 MHz 2000 1 1 2002 1 1 2 2005 1 1

c) 1

d) MSS

e) 2 GHz

f) ITU-R ITU-R F.1098 2 GHz
2 GHz MSS

g) MSS

h) 1992 48

____________________
1 MSS 9.11A
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RES716-2

a) 1 885-2 025 MHz 2 110-2 200 MHz
IMT 1 980-2 010 MHz 2 170-2 200 MHz IMT

b) WARC-92

716 WRC-95 * ITU-R ITU-R F.1335
2 GHz MSS

1 2000 1 1
1 980-2 010 MHz 2 170-2 200 MHz 2 2 010-2 025 MHz

2 160-2 170 MHz 2

2 MSS
48

3 9.11A 1 980-
2 010 MHz 2 170-2 200 MHz 2 2 010-2 025 MHz 2 160-2 170 MHz

MSS 2000 1 1

4 MSS 2 GHz

4.1 2000 1 1
1 980-2 010 MHz 2 170-2 200 MHz 2 MSS 2 010-2 025 MHz

2 160-2 170 MHz ITU-R F.1098

____________________
* WRC-12

2 2000 1 1 11.17
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RES716-3

4.2 2000 1 1
1 980-2 010 MHz 2 2 010-2 025 MHz

4.3 1 980-2 010 MHz 2 170-
2 200 MHz 2 2 010-2 025 MHz 2 160-2 170 MHz

1 980-2 010 MHz 2 2 010-
2 025 MHz

5

6
2 GHz

7

ITU-R

ITU-D

/

ITU-D ITU-R ITU-D
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RES729-1

729 WRC-07

2007

a) MF HF

b) 30

c)

–

–

–

–

–

–

d) WRC-95 MIFR
28 MHz

e) WRC-97 block

f)

1 MF HF

1.1

– 25 27 R

____________________

ITU-D 2
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RES729-2

–

–

1.2 5.155 5.155A 5.155B

1.3

2

3

4 11 4
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RES731-1

731 WRC-19

71 GHz

2019

a) WRC-2000 71 GHz

b) 71 GHz

c) 71 GHz EESS

d) 5.565 275-1 000 GHz

e) 71 GHz

f)
71 GHz

g)

h) WRC-2000 71 GHz

i) ITU-R RS.2017

j) ITU-R RA.769 ITU-R RA.1513
ITU-R RA.2189

k)

l) ITU-R 71 GHz
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RES731-2

ITU-R 71 GHz

5

1 100-102 GHz 116-122.25 GHz
148.5-151.5 GHz 174.8-191.8 GHz 226-231.5 GHz 235-238 GHz 71 GHz

2 296-306
GHz 313-318 GHz 333-356 GHz EESS

3 71 GHz

4

5

6
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RES732-1

732 WRC-12

71 GHz

2012

a) 2000
71 GHz

b) 2000
71 GHz

c) 71 GHz

d) ITU-R 71 GHz

e) 71 GHz

f)

g)

ITU-R

1

2 71 GHz

3 71 GHz

5
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ITU-R

ITU-R
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RES739-1

739 WRC-19

2019

a) RAS
FSS RNSS MSS

BSS

b) RAS

c) ITU-R SM.2091 RAS

d) ITU-R SM.2091 RAS

e)

f) 3
RAS

a)

b)

c) ITU-R M.1583 epfd
MSS RNSS non-GSO

d) ITU-R S.1586 epfd FSS non-GSO
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RES739-2

e) BSS non-GSO

f) ITU-R RA.1631 epfd non-GSO RAS

g) ITU-R RA.1513
2%

h) ITU-R SM.2091

i) RAS

j)
/

k)

l)

m)

a) RAS

b)
/

c)

d) RAS

e)
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RES739-3

1

2

1

3

1

4 1 2 3
API

5 1 4
API

6 1 2 3 ITU-R SM.2091

7 9 11

1

2
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RES739-4

739 WRC-19

 

1
pfd

1 GSO

2 non-GSO
non-GSO

epfd

2 non-GSO

epfd ITU-R RA.1631-0
epfd ITU-R S.1586

ITU-R M.1583 epfd
θmin 5° epfd 2

(1)

ITU-R SM.2091
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RES741-1

741 WRC-15

4 990-5 000 MHz
5 010-5 030 MHz

2015

a) 5 010-5 030 MHz RNSS
4 990-5 000 MHz RAS

b) WRC-2000 4 990-5 000 MHz pfd
RAS ITU-R

c) RAS ITU-R RA.769 ITU-R RA.1513
GSO

a) ITU-R M.1583 pfd epfd
RNSS

b) ITU-R RA.1631 epfd RAS

c) ITU-R RA.1513
2%

d) WRC-03 5 010-5 030 MHz
RNSS 4

5.443B

1 4 990- 5 000 MHz RAS 5 010-5 030 MHz
GSO RNSS 10 MHz pfd

–171 dB(W/m2)
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RES741-2

2 4 990-5 000 MHz RAS
θmin 1 ITU-R M.1583-1

ITU-R RA.1631-0
5 010-5 030 MHz RNSS

10 MHz epfd 245 dB(W/m2)
2%

3 1 2 2000 6 3 RNSS

4 5 010-5 030 MHz RNSS
2000 6 2

1 pfd 2
epfd

____________________
1 ITU-R θmin 5°
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RES743-1

743 WRC-03

2 42.5-43.5 GHz

2003

a) 42.5-43.5 GHz RAS

b) 42-42.5 GHz FSS

c) 42-42.5 GHz GSO FSS BSS 100%
5.551I 42.5-43.5 GHz

d) 42.5 GHz 42.5-43.5 GHz
RAS

42-42.5 GHz FSS BSS
500 kHz pfd 153 dB(W/m2)

500 kHz pfd 246 dB(W/m2)

e) 42.5-43.5 GHz RAS
42-42.5 GHz FSS BSS

RAS

f) RAS FSS/BSS
42-42.5 GHz FSS BSS 2 42.5-42.77 GHz

RAS

1 2 42.5-43.5 GHz 42-
42.5 GHz GSO FSS BSS 5.551I 2%

- 505 -



RES743-2

2 42-42.5 GHz FSS BSS FSS
BSS 2

2% 42.5-42.77 GHz
500 kHz pfd 153 dB(W/m2)

500 kHz epfd 246 dB(W/m2)

3 42-42.5 GHz FSS BSS
FSS BSS 42.5- 42.77 GHz

2
2 42.5-42.77 GHz

4 1 2 3 2 42.5-43.5 GHz
2003 7 5 2004 1 4

FSS BSS
4 1

5 4 2
FSS BSS

ITU-R

42-42.5 GHz
5.551I

1 – 5.551H 5.551I 4 18° 59' N/97° 18' W
23° 20' S/67° 44' W 42.5-

43.5 GHz 2005 1 1 2003
7 5
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RES744-1

744 WRC-07

1 668.4-1 675 MHz

2007

a) WRC-03 1 668-1 675 MHz MSS
1 518-1 525 MHz MSS

b) 1 668.4-1 675 MHz

c) 1 518-1 525 MHz MSS
5.348B MSS

d) 1 518-1 525 MHz MSS MSS 1 668-1 675 MHz

e) 1 670-1 675 MHz

f) 1 668.4-1 675 MHz

g) ITU-R M.1799 1 668.4-1 675 MHz

1 1 668.4-1 675 MHz

2 ITU-R M.1799
MSS 1 668.4-1 675 MHz

e.i.r.p. –27 dB(W/4 kHz)

3 2015 1 1 1 668.4-1 675 MHz
e.i.r.p. –27 dB(W/4 kHz)

4 1 670-1 675 MHz MSS

5 1 2 3
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RES748-1

748 WRC-19

5 091-5 150 MHz R

2019

a) FSS 5 091-5 150 MHz
MSS GSO

b) 5 000-5 150 MHz R AMS(R)S
9.21 ARNS

c) WRC-07 5 091-5 150 MHz
AMS 5.444B

d) ICAO 5 091-5 150 MHz AM(R)S

e) AM(R)S 5 091-5 150 MHz FSS

f) ITU-R 5 091-5 150 MHz AMS
FSS

g) AM(R)S 117.975-137 MHz

h)

a) 5.444 5 030-5 091 MHz MLS

b) AM(R)S SARP

c) 114 WRC-15 5 091-5 150 MHz
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RES748-2

a) FSS

b) AM(R)S 5 091-5 150 MHz FSS

c) ITU-R 5 091-5 150 MHz AM(R)S FSS
e) AM(R)S

1 5 091-5 150 MHz AM(R)S ARNS

2 5 091-5 150 MHz AM(R)S ICAO
10 SARP ITU-R M.1827-1

FSS

3 4.10 5 091-5 150 MHz FSS
AM(R)S FSS −143 dB(W/MHz)

ITU-R P.525-4 ITU-R P.526-15

1 AM(R)S

2 ICAO
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RES749-1

749 WRC-19

1
790-862 MHz

2019

a) 470-862 MHz

b)

c)

d) 470-862 MHz

e)

a) 5 790-862 MHz

b) GE06 174-230/470-862 MHz 1

c) 790-862 MHz

d)

e)

f)
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RES749-2

g) IMT

h) GE06

i) 470-862 MHz GE06 2015 6 16

j) ITU-R 749 WRC-07

k) ITU-R 224 WRC-19

a) 790-862 MHz 1971 WRC-07
3

b) GE06 5.312
ARNS

c) WRC-07 5.316B 790-862 MHz 1
2015 6 17 9.21 5.312

ARNS

d) WRC-07 1 790-862 MHz 3 790-806 MHz
IMT WRC-2000 3 806-960 MHz IMT

e) GE06
GE06

____________________

WRC-12 WRC-15 WRC-19
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RES749-3

f) 3 790-862 MHz

a) ITU-R 57 IMT-Advanced
WRC-07

b) 790-862 MHz 224 WRC-19

a) GE06 470-862 MHz

b) ARNS 5.312

ITU-R 749 WRC-07 *

1

1 1

5.316B 1
9.21 5.312 ARNS

2 1

2.1 GE06
NB 25 kHz
ITU-R BT.1368 ITU-R BT.2033

2.2 ITU-R 749 WRC-07 *

3 790-862 MHz

3.1

____________________
* WRC-12 WRC-15 WRC-19
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3.2 ITU-R
ITU-R BT.1368 ITU-R BT.1895

ITU-R BT.2033

ITU-R k)

749 WRC-19

5.312  
 

5.316B 5.312
9.21

ARNS

5.316B
9.21

1 791-821 MHz 832-862 MHz

ARNS   
MS  

 
 

MS  
 
 

RSBN
AA8 - 70/125/175**

RLS 2 2
BC 70/150* –

RLS 1 1 2
AB 70/125/175** –

*

e.i.r.p. 21 dBm/1 MHz
** 90% ≤ ≤ 100% / 50% ≤ < 90% / 0% ≤ < 50%
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2

ARNS   
MS  

 
 

MS  
 
 

RSBN AA8 50 125/175*

RLS 2 1 BD 410 432

RLS 2 1 BA 50 250/275*

RLS 2 2 BC 150 432

RLS 2 2 AA2 50/75* 300/325*

RLS 1 1 2 AB 125/175* 400/450*

ARNS 125/175* 400/450*

ARNS 410 432

* 50% ≤ ≤ 100 / 0% ≤ < 50%
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RES750-1

750 WRC-19

2019

a) 5.340 EESS

/

b) EESS

c) 3 EESS

d) EESS

e) 1 400-1 427 MHz

f) 23.6-24 GHz 31.3-31.5 GHz 50.2-50.4 GHz 52.6-54.25 GHz
86-92 GHz EESS

g)

h)

a)
ITU-R SM.2092 ITU-R S.2463

b) ITU-R RS 2336 1 375-1 400 MHz 1 427-1 452 MHz
IMT 1 400-1 427 MHz EESS
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c) ITU-R F.2239 81-86 GHz / 92-94 GHz
86-92 GHz EESS

d) ITU-R RS.2017

–

–

a) ITU-R SM.2092 1 350-1 400 MHz 1 427-1 452 MHz

b) 1 427-1 452 MHz /
1 IMT

c) 1 427-1 452 MHz IMT
1 ITU-R RS.2336 4 5

1 1

2 2
EESS

3 9 11
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1

EESS  
 

 
  

EESS  
 

1 

1 400-1 427 MHz 1 427-1 452 MHz

IMT EESS 27 MHz
−72 dBW

IMT 2, 3 EESS
27 MHz −62 dBW 

23.6-24.0 GHz

22.55-23.55 GHz

2020 1 1
API non-GSO

ISS EESS
200 MHz –36 dBW

2020 1 1 API non-
GSO ISS EESS 200
MHz –46 dBW

24.25-27.5 GHz

IMT EESS
200 MHz −33 dBW a 5

IMT EESS
200 MHz −29 dBW b 5

31.3-31.5 GHz 31-31.3 GHz HAPS
2012 1 1 EESS

100 MHz –38 dBW
2012 1 1

50.2-50.4 GHz 49.7-50.2 GHz 4

WRC-07 2024 1
1 GSO

57 dBi EESS
200 MHz –10 dBW

57 dBi EESS
200 MHz –20 dBW

57 dBi 2024 1 1
GSO

80° EESS
200 MHz −25 dBW

80° EESS
200 MHz −45 dBW

57 dBi 2024 1 1
GSO

80° EESS
200 MHz −30 dBW

80° EESS
200 MHz −45 dBW
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EESS  
 

 
  

EESS  
 

1 

WRC-07
WRC-19 non-GSO

57 dBi
EESS 200 MHz −10 dBW

57 dBi EESS
200 MHz −20 dBW

WRC-196

non-GSO

EESS
200 MHz −42 dBW

EESS 200 MHz
−42 dBW 15° EESS

200 MHz −35 dBW

50.2-50.4 GHz 50.4-50.9 GHz 4

WRC-07 2024 1
1 GSO

57 dBi EESS
200 MHz –10 dBW

57 dBi EESS
200 MHz –20 dBW

57 dBi 2024 1 1
GSO

80° EESS
200 MHz −25 dBW

80° EESS
200 MHz −45 dBW

57 dBi 2024 1 1
GSO

80° EESS
200 MHz −30 dBW

80° EESS
200 MHz −45 dBW
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EESS  
 

 
  

EESS  
 

1 

WRC-07 WRC-19
non-GSO

57 dBi
EESS 200 MHz −10 dBW

57 dBi EESS
200 MHz −20 dBW

WRC-196

non-GSO

EESS
200 MHz −42 dBW

EESS 200 MHz
−42 dBW 15° EESS

200 MHz −35 dBW

52.6-54.25 GHz 51.4-52.4 GHz 4

non-GSO EESS GSO
FSS

75° FSS EESS
100 MHz −37 dBW

75° FSS EESS
100 MHz −52 dBW

0° 9.5° E 76° E
79° E 99.5° E 105° E 123.5° E 133° E
165.8° E 14.5° W 137.2° W GSO EESS

Δ
2.5° GSO FSS ,

GSO EESS 11.44
EESS 100 MHz

−84 + 200 Δ dBW 0° ≤ Δ < 0.1°
−67 + 22.8 Δ dBW 0.1° ≤ Δ < 0.5°
−61 + 11.3 Δ dBW 0.5° ≤ Δ < 1.9°
−47 + 4 Δ dBW 1.9° ≤ Δ ≤ 2.5°

52.6-54.25 GHz 51.4-52.6 GHz

WRC-07

EESS 100 MHz
−33 dBW
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1

1 TRP
2 2015 11 28 IMT

−60 dBW/27 MHz
3 15 dBm
4

5 TRP TRP

a -39 dB(W/200 MHz) 2027 9 1 IMT
IMT IMT -33 dB(W/200 MHz)

b -35 dB(W/200 MHz) 2027 9 1 IMT
IMT IMT

−29 dB(W/200 MHz)
6 ITU-R
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2

EESS
 

 
  

EESS  
 

1 

1 400-1 427 MHz

1 350-1 400 MHz

2 EESS 27 MHz –29 dBW 

EESS 27 MHz
–45 dBW

EESS 27 MHz –60 dBW
EESS

27 MHz –45 dBW

1 427-1 429 MHz EESS 27 MHz –36 dBW

1 427-1 429 MHz

IMT
EESS 27 MHz –

60 dBW 3

EESS
27 MHz –45 dBW

EESS 27 MHz
–45 dBW

1 429-1 452 MHz

IMT
EESS

27 MHz –60 dBW
EESS

27 MHz –45 dBW
EESS 27 MHz

–28 dBW 3

EESS 27 MHz
–45 dBW

31.3-31.5 GHz 30.0-31.0 GHz 4

56 dBi EESS
200 MHz –9 dBW

56 dBi EESS
200 MHz –20 dBW

86-92 GHz5

81-86 GHz

–41 – 14(f – 86) dBW/100 MHz 86.05 f 87
GHz
–55 dBW/100 MHz 87 f 91.95 GHz

f 100 MHz GHz

92-94 GHz

–41 – 14(92 – f) dBW/100 MHz 91 f 91.95 
GHz
–55 dBW/100 MHz 86.05 f 91 GHz

f 100 MHz GHz
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2

1

2 1 400-1 427 MHz 5

3 1 429-1 435 MHz 1
5.342

4

5 ITU-R F.2239 86-92 GHz
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RES751-1

751 WRC-07

10.6-10.68 GHz

2007

a) 10.6-10.7 GHz EESS

b) 10.6-10.7 GHz

c)

d) 5.340 10.68-10.7 GHz

e) 10.6-10.68 GHz

f) 10.6-10.68 GHz EESS

g)

–

–

– ATPC
ATPC

ATPC
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1
1 1 4

EESS

2 9 11

751 WRC-07 1

10.6-10.68 GHz  

1

 

  

≤ 60°

–3 dB ≤ 50 km 1

–3 dB 2.5 ≥ 85% 1

1 – EESS

2

 

  

20°

–15 dBW 2 3

2 – ATPC ATPC
–3 dBW

3 – –3 dBW
20° e.i.r.p. –10 dBW
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3

 

  

4

20° e.i.r.p.
45° e.i.r.p.

90° e.i.r.p.

–7 dBW
–6 dBW

–11 dBW
–13 dBW

4

45° e.i.r.p.

20°
–8 dBW

–18 dBW 5

4 – 10.6-10.68 GHz

5 – ATPC ATPC
–3 dBW

4

 

  

–17 dBW 6

6 – –3 dBW
20° e.i.r.p. –10 dBW
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RES752-1

752 WRC-07

36-37 GHz

2007

a) 36-37 GHz EESS

b) 36-37 GHz

c)

d) 36-37 GHz

e) 36-37 GHz EESS

f)

–

–

– ATPC
ATPC

ATPC
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1 36-37 GHz WRC-07
1 1

2 36-37 GHz 2012 1 1
1 2

3 36-37 GHz WRC-07
1 2

4 36-37 GHz WRC-07
1 3

5 9 11

752 WRC-07 1

36-37 GHz

1

 

  

≤ 60°

–3 dB ≤ 50 km 1

–3 dB 2.5 ≥ 92% 1

1 – EESS
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2

 

  

20°

−10 dBW 2

−5 dBW
−10 dBW 2

2 – ATPC ATPC
–7 dBW

3

 

  

−10 dBW 3

3 – –3 dBW

- 531 -





RES759-1

759 WRC-15

76-81 GHz

2015

a) 77.5-78 GHz

b) 77.5-78 GHz RAS

c) 77.5-78 GHz

d) 5.149 76-86 GHz
RAS

a) 76-81 GHz
76-81 GHz

b) ITU-R M.2057

c) ITU-R
M.2322

a) 76-81 GHz

b) d) RAS
RAS

ITU-R M.2322
76-81 GHz

ITU-R

- 533 -





RES760-1

760 WRC-19

1 694-790 MHz

2019

a) 694-790 MHz

b) ITU-R 232 WRC-12
694-790 MHz

c) 694-790 MHz

d) ITU-R BT.2339 GE06 694-790 MHz
IMT

e) 5.312 645-862 MHz
ARNS

f) 470-862 MHz

g) 694-790 MHz IMT

a) 5 694-790 MHz

b) GE06 1 174-230
470-862 MHz

c) 224 WRC-19 694-790 MHz

____________________

WRC-15
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d) WRC-12 232 WRC-12 1
694-790 MHz 9.21 5.312 ARNS

ITU-R

e) IMT

f)

g)

h) ITU-R M.2090 694-790 MHz IMT 1
470-694 MHz

i) ITU-R M.1036 IMT IMT
694-960 MHz

j) ITU-R 232 WRC-12 *

k) 9.21 5.312
ARNS

l) 1

a) 694-790 MHz IMT

b) 694-790 MHz IMT

c) 1 470-790 MHz GE06
694-790 MHz IMT 1

____________________

WRC-15
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d) GE06 GE06 5.1.3

e) 694-790 MHz

f) ITU-R / ENG 1

ITU-R 59

1 1 694-790 MHz 9.21
5.312 ARNS 9.21 694-790 MHz

ARNS

2 1

2.1 GE06
NB 25 kHz
ITU-R BT.1368 ITU-R BT.2033

2.2 ITU-R 232 WRC-12

3 694-790 MHz 470-694 MHz

3.1

3.2 ITU-R
ITU-R BT.1368 ITU-R BT.1895

ITU-R BT.2033 ITU-R M.2090

____________________
1 ITU-R 59 ENG

WRC-15
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1 694-790 MHz IMT ITU-R

2 ITU-R 59

GE06

1 ITU-R 694-790 MHz IMT

2

3 694-790 MHz

760 WRC-19

694-790 MHz 5.312  
 

9.21 5.312
ARNS

ARNS

9.21
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1 758-788 MHz 703-733 MHz

1

ARNS   
MS  

 
MS  

 

RSBN AA8 - 70/125/175*

* 90% ≤ ≤ 100% / 50% ≤ < 90% / 0% ≤ < 50%

2

2

ARNS   MS  
** 

MS  
 

RSBN AA8 50 125/175*

RLS 2 1 BD 410 432

RLS 2 1 BA 50 250/275*

RLS 2 2 BC 150 432

RLS 2 2 AA2 50/75* 300/325*

RLS 1 1 2 AB 125/175* 400/450*

ARNS 125/175* 400/450*

ARNS 410 432

* 50% ≤ ≤ 100% / 0% ≤ < 50%

** MS ARNS MS ARNS

- 539 -





RES761-1

761 WRC-19

1 3 1 452-1 492 MHz

2019

a) ITU-R M.1459 –
BSS 1 452-1 525 MHz 2 310-2 360 MHz

b) ITU-R pfd
BSS

a) 1 452-1 492 MHz BSS

b) BSS 1 3 1 452-1 492 MHz

5.346 5.346A

1 1 452-1 492 MHz BSS 1 3
5.342 pfd

−107 dB(W/(m2 · MHz))

2 1 3 1

3 2019 10 28 4
11.44 11.49 2024 1 1

1 452-1 492 MHz BSS 1 pfd

4 5.342 1 pfd 5 pfd
BSS 9.11

- 541 -



RES761-2

5 9.6.3 3 5.346
IM 1 pfd 9.11

pfd

1 MHz –131.3 dB(W/m2) 0 δ 5

1 MHz –131.3 + 16/20(δ – 5) dB(W/m2)
5 δ 25

1 MHz –115.3 dB(W/m2) 25 δ 90

6 1 3 2019 11 23 4 1 452-1 492 MHz
BSS 9.11

5

7 1 3 1 452-1 492 MHz IMT
IM IMT

BSS 3 pfd
20% −154 dB(W/(m2 4 kHz)) 9.19

8 5.342 7 pfd
IM 9.21

1 9.35 1 pfd 9.35
11.31

2 5 9.36
pfd

– IM

–
9.11 IM

3 BSS
9.11 5 9.52C
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4 2019 11 23
1 452-1 492 MHz BSS 13.6

5 1 3 1 452-1 492 MHz IMT 2019 11
23 IM

13.6
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RES762-1

762 WRC-15

11.32A
6 GHz 10/11/12/14 GHz

2015

a) 6 GHz 10/11/12/14 GHz 2-3°

b)

c)

d) 11.32A

e)

f)

g) pfd
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RES762-2

1 7° 5 725-
5 850 MHz 1 5 850-6 725 MHz 7 025-7 075 MHz

FSS FSS
FSS pfd

−204.0 dB(W/(m2 ∙ Hz))*

2 10.95-11.2 GHz 11.45-11.7 GHz 11.7-12.2 GHz 2 12.2-12.5 GHz 3
12.5-12.7 GHz 1 3 12.7-12.75 GHz FSS

BSS 6°
FSS BSS pfd

*

5.8° < θ 20.9° −187.2 + 25log(θ/5) dB(W/(m2 ∙ Hz))
20.9° < θ −171.67 dB(W/(m2 ∙ Hz))

____________________
* – pfd

  10/11/12 GHz 

N/A 0.45-11 m

N/A 8 III
29–25logθ dBi

ITU-R BO.1213
pfd

N/A 125 K

N/A 70%

ΔT/T N/A 6%

6 GHz 14 GHz

G/T 0 dB/K 11 dB/K

ΔT/T 6% 6%
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3 13.75-14.5 GHz
° FSS

pfd −208 dB(W/(m2 ∙ Hz))* FSS FSS

4 2017 1 1

WRC-19
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RES768-1

768 WRC-19

2 11.7-12.2 GHz 1 37.2°W
1 12.5-12.7 GHz

2 54°W

2019

a) WRC-15 30 WRC-15 7
BSS

FSS

b) 1 11.7-12.5 GHz 2 12.2-12.7 GHz BSS
30

c) FSS 1 12.5-12.75 GHz 2 11.7-12.2 GHz

d) BSS 1 11.7-12.5 GHz 2 12.2-12.7 GHz

e) 30 WRC-15 7
11.7-12.2 GHz 1 37.2° W

f) 30 WRC-15 7
12.5-12.7 GHz 2 54°W

g) BSS
FSS

a) c) FSS 30
WRC-15 7 BSS
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RES768-2

b) 30 WRC-15 7 BSS
1 11.7-12.5 GHz 2 12.2-12.7 GHz

c) 1 12.5-12.75 GHz 2 11.7-12.2 GHz FSS

1 11.7-12.2 GHz 30 7 7.1 a) 7.2.1 a) 7.2.1 b) 7.2.1 c)
2 FSS 1 37.2°W FSS BSS

4.2 1 BSS 1
30 4

2 12.5-12.7 GHz 30 7 7.1 a) 7.2.1 a) 7.2.1 c) 1
FSS 2 54°W 30 2 FSS

BSS 4.2 2 BSS
2 30 4

3 1 2 30 4

768 WRC-19 1

30 7 7.1 a) 7.2.1 a) 7.2.1 b) 7.2.1 c)
BSS

2 FSS 1 37.2°W
11.7-12.2 GHz BSS

−147 dB (W/(m2 · 27 MHz)) 0° < 0.23°

−135.7 + 17.74 log dB (W/(m2 · 27 MHz)) 0.23° < 2.0°

−136.7 + 1.66 2 dB (W/(m2 · 27 MHz)) 2.0° < 3.59°

−129.2 + 25 log dB (W/(m2 · 27 MHz)) 3.59° < 4.2°

–
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768 WRC-19 2

30 7 7.1 a) 7.2.1 a) 7.2.1 c)
BSS 1

FSS 2 54°W
30 2 12.5-12.7 GHz BSS

−147 dB (W/(m2 · 27 MHz)) 0° < 0.23°

−135.7 + 17.74 log dB (W/(m2 · 27 MHz)) 0.23° < 1.8°

−134.0 + 0.89 2 dB (W/(m2 · 27 MHz)) 1.8° < 4.2°

–
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RES769-1

769 WRC-19

37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz

2019

a) 37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz
50.4-51.4 GHz FSS

b) 40.5-41 GHz 41-42.5 GHz BSS

c) 39.5-40 GHz 40-40.5 GHz
MSS

d) 22 a) GSO
non-GSO FSS

e) 22.2 non-GSO GSO FSS GSO BSS
GSO FSS GSO BSS

f) non-GSO FSS a) b) c)
GSO FSS GSO MSS GSO BSS

g) non-GSO FSS

h) C/N C/N
non-GSO FSS GSO FSS GSO MSS GSO BSS

i) non-GSO FSS

j) a) b) c) GSO FSS GSO MSS GSO BSS
non-GSO FSS 22.5M

- 553 -



RES769-2

k) non-GSO FSS

a) 770 WRC-19 GSO

b) ITU-R S.1503 non-GSO GSO
epfd

c) 770 WRC-19 37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz
50.4-51.4 GHz non-GSO/GSO GSO

a) non-GSO FSS
GSO non-GSO FSS GSO FSS GSO MSS
GSO BSS

b) non-GSO FSS
a) non-GSO FSS 22.5M
GSO FSS GSO MSS GSO BSS

c) GSO FSS GSO MSS GSO BSS
b) 22.5M

d) 22.5L non-GSO FSS

e) 37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz
50.4-51.4 GHz

f) GSO non-GSO FSS

1 a) non-GSO FSS

GSO FSS GSO MSS GSO BSS 22.5M
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RES769-3

2 1 non-GSO FSS
b) non-GSO FSS

GSO

3 2 non-GSO FSS
1

4 a) non-GSO FSS 2
2 3

5 1 770 WRC-19
GSO

GSO GSO

6 GSO FSS GSO MSS GSO BSS

7 1
a) 2 2

non-GSO FSS

8 1
FSS BSS MSS

9 2 non-GSO FSS
1

10 2
non-GSO FSS

22.5M
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11 2
1 3 9 non-GSO

1

770 WRC-19 1 a)
GSO GSO

2

1

non-GSO FSS non-GSO MSS GSO FSS GSO MSS GSO BSS
22.5M

2 GSO

3 GSO C/N
C/N

4 86 WRC-07

1 GSO
GSO

2 GSO

3
11 2

4 22.5M 11.31
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RES769-5

769 WRC-19 1

 
 

I non-GSO FSS GSO FSS GSO BSS

I-1 GSO FSS GSO MSS GSO BSS

GSO

− 770 WRC-19 1

I-2 non-GSO FSS

non-GSO

–

–

– non-GSO FSS

II epfd

−

– non-GSO FSS

–

− non-GSO GSO

−

− 22.5M
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769 WRC-19 2

7  

1 non-GSO FSS /

2

FSS

i)

ii)

3
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RES770-1

770 WRC-19

37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz
22

2019

a) GSO non-GSO FSS
37.5-39.5 GHz 39.5-42.5 GHz 47.2-50.2 GHz

50.4-51.4 GHz

b) 22.5L 22.5M 37.5-39.5 GHz
39.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz

non-GSO FSS GSO

c) ITU-R ITU-R S.1503
non-GSO epfd

GSO GSO epfd

a) ITU-R S.1503 GSO
non-GSO epfd

GSO

b) 769 WRC-19 GSO non-GSO

1 9.35 11.31 37.5-39.5 GHz 39.5-42.5 GHz
47.2-50.2 GHz 50.4-51.4 GHz

non-GSO FSS 1 GSO
2 22.5L

- 559 -



RES770-2

2 1 22.5L 1 non-GSO FSS
22.5L

3 22.5L
non-GSO FSS 22.5L

non-GSO FSS 22.5L

4 1 non-GSO FSS
3 9.35 22.5L

5 3 non-GSO FSS
22.5L 22.2

6
22.5L 3 4 5

1 1

2 86 WRC-07 1 GSO

3 9.35 11.31

770 WRC-19 1

non-GSO GSO  

GSO
non-GSO GSO
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1

non-GSO GSO  

1 GSO  –  
  

 
 

 

#1 #2 #3

1.1 dBW/MHz 44 44 40 36 eirp

1.2 0.45 0.6 2 9 Dm

1.3 MHz 1 1 1 1 BMHz

1.4 S.1428 S.1428 S.1428 S.1428

1.5 dB 3 3 3 3 Lo

1.6
dB

2 2 2 2 M0inter

1.7
dB

1 1 1 1 M0intra

2 GSO  –    

2.1 1.1 -3 0 +3 dB eirp

2.2 20 55 90

2.3 2.4 5000 3950 1650 5000 3950 5000 hrain

2.4 * 0 ± 30 ± 61.8 0 ± 30 0 Lat

2.5 K 340 T

2.6 0.01% mm/hr 10 50 100 R0.01

2.7 0 500 1000 hES

2.8 C/N dB -2.5 2.5 5 10
,Thr i

C
N

2.2 2.3 2.4
20 0 30 61.8 90 0 5 km

*
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2

non-GSO GSO  

1 GSO –       

#1 #2 #3

1.1
dBW/MHz

49 49 49 60 eirp

1.2 MHz 1 1 1 1 BMHz

1.3 0.2 0.3 1.5 0.3

1.4 ITU-R S.672 dB −25 −25 −25 −25

1.5 dBi 58.5 54.9 38.5 54.9 Gmax

1.6 dB 4.5 4.5 4.5 4.5 Lo

1.7
dB

2 2 2 2 M0inter

1.8
dB

1 1 1 1 M0intra

2 GSO –    

2.1 1.1 −6 0 +6 dB eirp

2.2 20 55 90 ε

2.3 2.4 5000 3950 1650 5000 3950 5000 hrain

2.4 * 0 ± 30 ± 61.8 0 ± 30 0 Lat

2.5 0.01% mm/hr 10 50 100 R0.01

2.6 0 500 1000 hES

2.7 K 500 1600 T

2.8 C/N dB -2.5 2.5 5 10
,Thr i

C
N

2.2 2.3 2.4
20 0 30 61.8 90 0 5 km

*
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770 WRC-19 2

non-GSO GSO  
 

1 GSO non-GSO
GSO ITU-R S.1503

1 GSO
non-GSO C/N

/ TC N C N I (1)

C W

NT W

I W

2 ACM
C/N

3

1 GSO non-GSO FSS
22.5L

1 2 2

−

−

−

−
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− 0.01% mm/hr

−

− K K

1 2 1 1 2 2
GSO GSO

ITU-R S.1503 non-GSO 22.5L
fGHz

GSO

0 GSO

GSO

1 PDF

2 ITU-R S.1503 non-GSO FSS epfd PDF

3 PDF epfd PDF
C/N C/(N+I) PDF

4 C/N C/(N+I) PDF 22.5L

non-GSO GSO 22.5L

1 2
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770 WRC-19 2 1

22.5L  

non-GSO GSO
1 GSO

ITU-R S.1503 WCG epfd ITU-R S.1503
non-GSO

GSO

0 GSO C/N  

GSO
,Thr i

C
N

Rs = 6378.137 km Rgeo = 42164 km kdB = −228.6 dB(J/K)

1) dBi

20 ≤ D/λ ≤ 100

Gmax 20 log 
D

7.7           dBi

D/λ > 100

Gmax =  20 log 
D

+ 8.4           dBi

2) km

2
2

2 cos singeo
km s

s

R
d R

R

3) dB

Lfs = 92.45 + 20log (fGHz) + 20log(dkm)

4) dBW

C = eirp + eirp − Lfs + Gmax − Lo

5) dBW/MHz

NT = 10log(T · BMHz ∙ 106) + kdB+ Mointra + Mointer
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6) (C/N)Thr,i dB

,
,

rain i T
Thr i

CA C N
N

7) (C/N)Thr,i Arain,i Amin GSO

8) Arain,i > Amin (C/N)Thr,i 9

9) ITU-R P.618

prain,i

10) (C/N)Thr,i

,0.001% 10%rain ip

GSO

11) 7 10
(C/N)Thr

Amin 3 dB

1 PDF  

ITU-R P.618
PDF

1) p = 0.001% Amax

2) 0 dB Amax 0.1 dB Arain

3) p Arain CDF

4) CDF Arain PDF

ITU-R P.618 pmax 0 dB pmax

a) 10% b) ITU-R P.618-13 2.2.1.2

0.1 dB ITU-R S.1503 CDF
Arain dB PDF Arain Arain + 0.1 dB

Amax C/N
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2 epfd PDF 

ITU-R S.1503 non-GSO FSS
epfd CDF ITU-R S.1503 epfd CDF

epfd CDF PDF

3 PDF epfd PDF C/N C/(N+I) CDF 

GSO C/N C/(N+I)
PDF

0.1 dB C/N C/(N+I)

2
10log

4ISOA

C = eirp + eirp − Lfs + Gmax − Lo

NT = 10log (T · BMHz · 106) +kdB + Mointra

PDF Arain

{

Cf = C − Arain

C/N

f T
C C N
N

C/N Arain C/N

epfd PDF epfd

{

epfd

peak iso rainI EPFD G A A

/10 /1010log 10 10TN I
TN I
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C/(N+I)

f T
C C N I

N I

C/(N+I) C/(N+I)

epfd

}

}

4 C/N C/(N+I) 22.5L

C/N C/(N+I) 22.5L

4A

GSO
Thr

C
N

UR = C/N <
Thr

C
N

URI = C/(N+I) < 
Thr

C
N

URI ≤ 1.03 × UR

4B

SER

SER = 0

C/N PDF
Thr

C
N

{

ITU-R S.2131-0 3 C/N

C/N SER

}
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SERI

SERI = 0

C/(N+I) PDF
Thr

C
N

{

ITU-R S.2131-0 3 C/(N+I)

C/(N+I) SERI

}

SERI >= SER*(1 – 0.03)

770 WRC-19 2 2

22.5L  

non-GSO GSO
1 GSO

ITU-R S.1503 WCG epfd ITU-R S.1503
non-GSO

GSO

0 GSO C/N  

GSO
,Thr i

C
N

Rs = 6378.137 km Rgeo = 42164 km kdB = −228.6 dB(J/K)

1) km

2
2

2 cos singeo
km s

s

R
d R

R

2) dB

Lfs = 92.45 + 20log (fGHz) + 20log(dkm)
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3) dBW

C = eirp + eirp − Lfs + Gmax − Lo + Grel

4) dBW/MHz

NT = 10log(T · BMHz · 106) +kdB + Mointra +Mointer

5) (C/N)Thr,i dB

,
,

rain i T
Thr i

CA C N
N

6) (C/N)Thr,i Arain,i Amin GSO

7) Arain,i > Amin (C/N)Thr,i 8

8) ITU-R P.618

prain,i

9) (C/N)Thr,i

,0.001% 10%rain ip

GSO

10) 6 9
(C/N)Thr

Amin 3 dB Grel = −3 dB

1 PDF  

ITU-R P.618
PDF

1) p = 0.001% Amax

2) 0 dB Amax 0.1 dB

3) p Arain CDF

4) CDF Arain PDF

ITU-R P.618 pmax 0 dB pmax

a) 10% b) ITU-R P.618-13 2.2.1.2
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0.1 dB ITU-R S.1503 CDF
Arain dB PDF Arain Arain + 0.1 dB

Amax C/N

2 epfd PDF 

ITU-R S.1503 non-GSO FSS
epfd CDF ITU-R S.1503 epfd CDF

epfd CDF PDF

3 PDF epfd PDF C/N C/(N+I) CDF 

GSO C/N C/(N+I)
PDF

0.1 dB C/N C/(N+I)

2
10log

4ISOA

C = eirp + eirp − Lfs + Gmax − Lo+ Grel

NT = 10log (T · BMHz · 106) + kdB + Mointra

PDF Arain

{

Cf = C − Arain

C/N

f T
C C N
N
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C/N Arain C/N

epfd PDF epfd

{

epfd

peak isoI EPFD G A

/10 /1010log 10 10TN I
TN I

C/(N+I)

f T
C C N I

N I

C/(N+I) C/(N+I)

epfd

}

}

4 C/N C/(N+I) 22.5L  

C/N C/(N+I) 22.5L

4A

GSO
Thr

C
N

UR = C/N <
Thr

C
N

URI = C/(N+I) < 
Thr

C
N

URI ≤ 1.03 × UR
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4B

SER

SER = 0

C/N PDF
Thr

C
N

{

ITU-R S.2131-0 3 C/N

C/N SER

}

SERI

SERI = 0

C/(N+I) PDF
Thr

C
N

{

ITU-R S.2131-0 3 C/(N+I)

C/(N+I) SERI

}

SERI ≥ SER*(1 − 0.03)
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771 WRC-19

37.5-42.5 GHz
47.2-48.9 GHz 48.9-50.2 GHz 50.4-51.4 GHz

39.5-40.5 GHz

2019

a) FSS non-GSO
37.5-42.5 GHz 47.2-48.9 GHz 48.9-50.2 GHz 50.4-51.4 GHz

39.5-40.5 GHz

b)

c) 2019 11 23 non-GSO FSS/MSS

1 2019 11 23 non-GSO
2022 11 23 11.44

2 1 2022 11 23 11.44
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772 WRC-19

2019

a)

b)

c)

d) / TT&C

e)

f)

g)

h)

a)

b) ITU-R M.2477

c) /
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d)

e) 10

f) / TT C

g)

h)

a) ITU-R 259/5

b) ITU-R M.2477

c) 4.10

d) ICAO ICAO

e) ITU-R ICAO

1 /
/

2
5

–
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–

–

–

–

3 WRC-23

2023

ITU-R

ITU-R

ICAO
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773 WRC-19

11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz 27.5-30 GHz

2019

a) 1.21 FSS
ISS

b) 1.22

c) FSS ISS

d) FSS

e)
27.5-30 GHz 11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz

FSS

f) FSS

g) ITU-R non-GSO
27.5-30 GHz FSS GSO

a)
e)

b) 11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz 27.5-30 GHz
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c)
non-GSO GSO

d) non-GSO

e)

f) 4 4.4

a) 2 025-2 110 MHz 2 200-2 290 MHz
SOS EESS SRS

b) non-GSO FSS 27.5-28.6 GHz 29.5-30 GHz 5.484A 22.5D
22.5I

c) non-GSO FSS 17.8-18.6 GHz 19.7-20.2 GHz 5.484A 22.5C
22.5I

d) 28.6-29.1 GHz
9.11A 22.2 5.523A

e) 22.2 19.7-20.2 GHz 29.5-30 GHz MSS
2 1 3 20.1-20.2 GHz 29.9-30 GHz

f) FSS 29.1-29.5 GHz GSO MSS non-GSO
9.11A 22.2 5.523C 5.523E

9.11A 9 9.11A
11 22.2 5.535A

g) FSS 27.5-30 GHz BSS
5.539
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h) 29.1-29.5 GHz non-GSO MSS
GSO FSS

5.541A

i) 10.7-11.7 GHz 17.7-17.8 GHz 18.1-19.7 GHz 27.5-29.5 GHz
17.7-17.8 GHz 1 3 2 3 12.2-12.7 GHz 1 3 11.7-12.5 GHz

17.8-18.1 GHz 2
11.7-12.1 GHz

j) 28.5-29.5 GHz EESS EESS
FSS 750 WRC-19

k) 30B 30 30A 30B

l) 29.5-30 GHz 2 29.5-30 GHz
1 3 29.9-30 GHz 1 3 29.5-29.9 GHz

m) FSS 18.1-18.4 GHz GSO BSS 5.520

n) 17.8-18.4 GHz 22.5F epfdis

1 e) 11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz
27.5-30 GHz

2 11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz 27.5-30 GHz
e.i.r.p.

3 11.7-12.7 GHz 18.1-18.6 GHz 18.8-20.2 GHz 27.5-30 GHz
FSS

i)
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4 11.7-12.7 GHz
18.1-18.6 GHz 18.8-20.2 GHz 27.5-30 GHz

ISS

2023
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774 WRC-19

1 240-1 300 MHz

2019

a) 1 240-1 300 MHz

b) 5.282 1 260-1 270 MHz

c) 1 240-1 300 MHz

d) 1 240-1 300 MHz
RNSS

e) 1 240-1 300 MHz RNSS

a) ITU-R M.1732

b) ITU-R M.1044

c) ITU-R M.1787 1 240-1 300 MHz RNSS

d) ITU-R M.1902 1 240-1 300 MHz RNSS

a) RNSS

b) 1 240-1 300 MHz RNSS
RNSS
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c) 5.29

d) 1 240-1 300 MHz
RNSS

e) 1 240-1 300 MHz RNSS

f) 1 240-1 300 MHz
/

e.i.r.p.

1 1 240-1 300 MHz

2 RNSS
1 240-1 300 MHz

WRC-23
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775 WRC-19

71-76 GHz 81-86 GHz

2019

a) WRC-2000 71-76 GHz 81-86 GHz

b) 71-76 GHz 81-86 GHz

c) 71-76 GHz FSS
MSS 74-76 GH

d) 81-86 GHz FSS MSS

e) WRC-2000 71-76 GHz
81-86 GHz

f) 20
71-76 GHz 81-86 GHz

g) WRC-12 71-76 GHz 81-86 GHz

a) ITU-R

b) 71-76 GHz 81-86 GHz

c) 21
71-76 GHz 81-86 GHz

d) 750 WRC-19
71-76 GHz 81-86 GHz

e) 5 71-76 GHz 81-86 GHz
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WRC-27 21

71-76 GHz 81-86 GHz

2027

ITU-R
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776 WRC-19

71-76 GHz 81-86 GHz

2019

a) WRC-2000 71-76 GHz 81-86 GHz

b) 71-76 GHz FSS
MSS 74-76 GH

c) 81-86 GHz FSS MSS

d) 76-77.5 GHz 79-81 GHz 81-86 GHz
RAS

e) 86-92 GHz EESS
SRS RAS 5.340

f) WRC-2000
71-76 GHz 81-86 GHz

g) WRC-12 71-76 GHz 81-86 GHz

h) 750 WRC-19 86-92 GHz EESS
81-86 GHz

i) 739 WRC-19 RAS
71-76 GHz 81-86 GHz

a) 71-76 GHz 81-86 GHz

b) 731 WRC-19 71 GHz
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c) 750 WRC-19
71-76 GHz 81-86 GHz

d) 5 71-76 GHz 81-86 GHz

81-86 GHz 86-92 GHz
EESS SRS d) e) RAS

2027
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804 WRC-19

2019

a) 118 WRC

b) WRC 13
7

c) 92 488 489

d) 71 2002

e) 80 2002 72
WRC-19

f)

g) ITU-R 2-8 CPM

a) WRC

b)

c)

d)

e) 90
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f) WRC

1 WRC WRC

2 WRC 1

3 CPM
1 WRC WRC /

1 2 WRC

2 WRC

804 WRC-19 1

 

1

1.1

1.2

1.3

2

2.1

2.2

2.3
ITU-R

2.4 ITU-R CPM
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3 2 WRC
ITU-R

4

5

6

a) 72 WRC-19 80 2002
WRC

b)

c)

d)
ITU-R

e)

f) ITU-R

g)

h)
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804 WRC-19 2

 

/

/

ITU-R

126
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811 WRC-19

2023

2019

a) 118 WRC

b) WRC 13
7

c) WARC WRC

a) WRC-23

b)

2023 WRC

1 WRC-19

1.1 ITU-R 4 800-4 990 MHz

223 WRC-19 5.441B pfd

1.2 245 WRC-19 3 300-3 400 MHz
3 600-3 800 MHz 6 425-7 025 MHz 7 025-7 125 MHz 10.0-10.5 GHz

IMT

1.3 246 WRC-19 1 3 600-3 800 MHz
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1.4 247 WRC-19 IMT
2.7 GHz IMT HIBS

1.5 235 WRC-15 1 470-960 MHz
1 470-694 MHz

1.6 772 WRC-19

1.7 428 WRC-19 117.975-137 MHz
R VHF

R VHF

1.8 ITU-R 171 WRC-19
155 WRC-19 5.484B

1.9 429 WRC-19 ITU-R
27 R HF

HF HF

1.10 430 WRC-19

1.11 361 WRC-19
GMDSS e

1.12 656 WRC-19
WRC-23 45 MHz

1.13 661 WRC-19 14.8-15.35 GHz

1.14 662 WRC-19 231.5 - 252 GHz
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1.15 172 WRC-19
12.75-13.25 GHz

1.16 173 WRC-19
17.7-18.6 GHz 18.8-19.3 GHz 19.7-20.2 GHz

27.5-29.1 GHz 29.5-30 GHz

1.17 ITU-R 773 WRC-19

1.18 248 WRC-19

1.19 174 WRC-19 2 17.3-17.7 GHz

2 27 WRC-19
ITU-R

3

4 95 WRC-19

5 135 136

6

7 86 WRC-07
86 2002

8 26 WRC-19
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9 7

9.1 WRC-19

– 657 WRC-19

– 774 WRC-19 1 240-1 300 MHz

– 175 WRC-19

9.2 1

9.3 80 WRC-07

10 7 804 WRC-19

WRC-23

1 CPM WRC-23

2 CPM 9.2

____________________
1
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RES812-1

812 WRC-19

2027 *

2019

a) 118 WRC-27

b) WRC 13
7

c) WARC WRC

WRC-27

1 WRC-23

2 WRC-23

2.1 663 WRC-19 231.5-275 GHz
275-700 GHz

2.2 176 WRC-19
37.5-39.5 GHz

40.5-42.5 GHz 47.2-50.2 GHz 50.4-51.4 GHz

2.3 177 WRC-19 43.5-45.5 GHz

2.4 775 WRC-19 71-76 GHz 81-86 GHz 21
pfd e.i.r.p.

2.5 71-76 GHz 81-86 GHz 776
WRC-19

____________________
* WRC-23
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2.6
9.1 657 WRC-19 WRC-23

2.7 178 WRC-19 71-76 GHz
81-86GHz

2.8 249 WRC-19
1 525-1 544 MHz 1 545-1 559 MHz 1 610-1 645.5 MHz

1 646.5-1 660.5 MHz 2 483.5-2 500 MHz

2.9 250 WRC-19 1 300-1 350 MHz

2.10 363 WRC-19 18 VHF

2.11 664 WRC-19 22.55-23.15 GHz

2.12 251 WRC-19 IMT
694-960 MHz IMT

IMT

2.13 248 WRC-19 1.5-5 GHz

3 27 WRC-19
ITU-R

4

5 95 WRC-19

6 135 136
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7

8 86 WRC-07 86
2002 –
–

9
26 WRC-19

10 7

10.1 WRC-23

10.2 1

10.3 80 WRC-07

11 7 804 WRC-19

WRC-27

1 CPM WRC-27

2 CPM 10.2
WRC

____________________
1
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RES901-1

901 WRC-15

2015

a) WRC-2000 5 3.4 GHz 30 GHz
FSS

b) 3.4 GHz MSS

c) ITU-R FSS

d)

e) RRB 9.36 WRC-03
FSS BSS 3.4 GHz

f) 4 2 D

g)

h) 3.4 GHz

i) ITU-R 17.7-20.2 GHz 29.5-30 GHz 17.3 GHz
FSS

j)
17.3 GHz
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ITU-R S.1780 17.3-17.8 GHz

WRC-07 e) 17.3 GHz
FSS 8° 5 5-1

BSS 16º

ITU-R
5

ITU-R

1

2 3.4 GHz 5-1 5 1)
8) 9.7 GSO/GSO 9 II

GSO

RRB
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902 WRC-03

5 925-6 425 MHz 14-14.5 GHz

2003

a)

b) 5 925-6 425 MHz 14-14.5 GHz ESV
FSS

c) ESV 4.4 3 700- 4 200 MHz 5 925-6 425 MHz 10.7-12.75 GHz
14-14.5 GHz FSS

d) ESV 5 925-6 425 MHz 14-14.5 GHz

e) 5 925-6 425 MHz
FSS

f) ESV

g) ESV

h) ITU-R
ESV 5 925-6 425 MHz 14-14.5 GHz

i) ESV FSS ESV e.i.r.p.

j) ESV ESV ESV

a) 4.4 ESV 3 700-4 200 MHz 5 925-6 425 MHz 10.7-12.75 GHz 14-
14.5 GHz FSS

b) 9 ESV

- 605 -



RES902-2

5 925-6 425 MHz 14-14.5 GHz ESV 1
2

ESV 37
WRC-03

IMO

902 1 WRC-03

5 925-6 425 MHz 14-14.5 GHz 
ESV  

1 ESV

2 ESV 2 4
ESV

3 3 700-4 200 MHz 10.7-12.75 GHz ESV

4 2 5 925-
6 425MHz 300 km 14-14.5 GHz 125 km ESV

ESV
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5 4

6 ESV 2 4 ESV

7 6 4.9

8 ESV

– 18

– ESV

9 ESV

10 4
ESV 2 4

– ESV

–

  

5 925-6 425 MHz

14-14.25 GHz 5.506B 5.505

14.25-14.3 GHz 5.506B 5.505 5.508 5.509

14.3-14.4 GHz 5.506B 1 3

14.4-14.5 GHz 5.506B
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902 2 WRC-03

5 925-6 425 MHz 14-14.5 GHz
ESV  

 

5 925-6 425 MHz
GSO 3 e.i.r.p.

5 925-6 425 MHz

4 kHz e.i.r.p.

2.5° ≤ φ ≤ 7° (32 − 25 log φ) dB(W/4 kHz)

7° < φ ≤ 9.2° 11 dB(W/4 kHz)

9.2° < φ ≤ 48° (35 − 25 log φ) dB(W/4 kHz)

48° < φ ≤ 180° −7 dB(W/4 kHz)

5 925-6 425 MHz 14-14.5 GHz 

ESV 2.4 m 1.2 m1

ESV 0.2 0.2

ESV e.i.r.p. 17 dB W/MHz 12.5 dB W/MHz

ESV e.i.r.p. 20.8 dBW 16.3 dBW

e.i.r.p. 2

1

14 GHz 0.6 m 1.2 m
ITU-R SF.1650 ESV

ESV e.i.r.p. ESV e.i.r.p e.i.r.p.
FSS

2 e.i.r.p. FSS e.i.r.p.
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14.0-14.5
GSO 3 e.i.r.p.

14.0-14.5 GHz

40 kHz e.i.r.p.

2° ≤ φ ≤ 7° (33 − 25 log φ)    dB(W/40 kHz)

7° < φ ≤ 9.2° 12    dB(W/40 kHz)

9.2° < φ ≤ 48° (36 − 25 log φ)    dB(W/40 kHz)

48° < φ ≤ 180° −6 dB(W/40 kHz)
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903 WRC-19

2 500-2 690 MHz /

2019

a) WRC-07 21 21-4 2 500-2 690 MHz
pfd

b) FSS 2 2 500-2 690 MHz 3
2 500-2 535 MHz 2 655-2 690 MHz 9.21

5.415 5.2.1

c) 2 520-2 670 MHz BSS
9.21 5.416 5.2.1

d) 5.384A 2 500-2 690 MHz 223
WRC-19 IMT

e) IMT
2 500-2 690 MHz 21 21-4

f) WRC-07 1.9

1 2 500-2 690 MHz 4 kHz
pfd

–152 dB(W/m2) δ < 5°

–152 + 0.75(δ – 5) dB(W/m2) 5° ≤ δ ≤ 25°

–137 dB(W/m2) δ > 25°

δ 21-4
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2 1 5.418 539 WRC-19
9.35 11.31 21 21-4

2 500-2 690 MHz pfd 2007 11 14 FSS
BSS

1 2

903 WRC-19

 
   

 
 

 
 

IND INSAT-2(74) 74.00 E CR/C/1311
CR/C/1311 M1

07.08.85

IND INSAT-2(83) 83.00 E CR/C/1312
CR/C/1312 M1

07.08.85

IND INSAT-2(93.5) 93.50 E CR/C/1313
CR/C/1313 M1

07.08.85
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904 WRC-07

1 668-1 668.4 MHz

2007

a) WRC-03 1 668-1 675 MHz MSS
1 518-1 525 MHz MSS

b) 1 660.5-1 668.4 MHz

c) 1 668-1 668.4 MHz 9.11A

d) 5

e) WRC-07 4

f) WRC-07 4 MSS
WRC-03 MSS

g) SPECTR-R 1 668-1 668.4 MHz
WRC-07

a) ITU-R M.2124 1 668-1 668.4 MHz

b) SPECTR-R RADIOASTRON

1 668-1 668.4 MHz
2005 12 7 1 SPECTR-

R 9.5D

____________________
1 2006 1 24 API/A/3957
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906 WRC-15

2015

a) 1994 9 11

b) 1998 12 8 12

c) 2001 6 3 9 11

d) 2009 1 CR/297
Web WISFAT / Web

e) RRC-06 GE06 4 5

f)

g)

h)

i)

j)

k)
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l)

a)

b)
BR IFIC TerRaNotices

c) 2014 WTDC-14
9 2014

d) 12 2014

e)

f) ITU-R SM.1370

g) 4 ITU-R SM.1413

h)

i) ITU-R

1

2 ITU-R
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1

2

3

4
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RES907-1

907 WRC-15

30 30A 30B

2015

5 2014 2 28

1
30 30A 30B

2
30 30A 30B

3

1

2
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3

4

30 30A 30B

3
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908 WRC-15

2015

a) API CR/C
30 30A 30B

b)

c)

a) CR/363 CR/376 2015 3 1
API

Space WISC

b) CR/360
ISO BR IFIC DVD-ROM

BR IFIC BR IFIC
DVD-ROM

1

2
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REC7-1

7 WRC-97

 
1 

1997

a)

b)

c) 18.8

1959

a) 1

b) 2 3

GMDSS

1

2

____________________
1
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REC7-2

7 WRC-97 1

 

1959

1

2

3 A4

4

5

6

2 3
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REC7-3

7 WRC-97 2

 

.................................................................*

SHIP STATION LICENCE 
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	第167号决议（WRC-19）- 固定业务高空平台电台对31-31.3 GHz频段的使用
	第168号决议（WRC-19）- 固定业务高空平台电台对38-39.5 GHz频段的使用
	第169号决议（WRC-19）- 与卫星固定业务对地静止空间电台进行通信的动中通地球站对17.7-19.7 GHz和27.5-29.5 GHz频段的使用
	第169号决议（WRC-19）附件1 - 关于动中通地球站保护27.5-28.6 GHz频段内的非对地静止卫星固定业务系统的规定
	第169号决议（WRC-19）附件2 - 关于动中通地球站对29.1-29.5 GHz频段内非静止卫星移动业务馈线链路的保护
	第169号决议（WRC-19）附件3 - 关于水上和航空动中通地球站保护27.5-29.5 GHz频段内地面业务的规定

	第170号决议（WRC-19）- 为加强在需适用附录30B的频段内卫星固定业务卫星网络 对这些频段的平等使用而制定的附加措施
	第170号决议（WRC-19） 后附资料1 - 为加强在需适用附录30B的频段内卫星固定业务卫星网络对这些频段的平等使用而制定的附加措施
	第170号决议（WRC-19） 后附资料1的附录1 - 按照本决议，确定指配是否受到按照附录30B提交网络影响的标准
	第170号决议（WRC-19） 后附资料1的附录2 - 新提交网络的保护标准

	第170号决议（WRC-19）后附资料2 - 无线电通信局收到的附录30B申报资料数量

	第171号决议（WRC-19）- 关于第155号决议（WRC-19，修订版）和第5.484B款在其适用的频段的审议和可能修订
	第172号决议（WRC-19）- 与12.75-13.25 GHz（地对空）频段的卫星固定业务对地静止空间电台通信的机载和船载地球站的操作
	第173号决议（WRC-19）- 与卫星固定业务非对地静止空间电台进行通信的动中通地球站对17.7-18.6 GHz、18.8-19.3 GHz和19.7-20.2 GHz频段（空对地）以及27.5-29.1 GHz和29.5-30 GHz频段（地对空）的使用
	第174号决议（WRC-19）- 在2区17.3-17.7 GHz频段为卫星固定业务的空对地方向做出主要业务划分
	第175号决议（WRC-19）- 国际移动通信系统使用作为主要业务划分给固定业务的频段，用于固定无线宽带
	第176号决议（WRC-19）- 与卫星固定业务中对地静止轨道空间电台进行通信的航空和水上动中通地球站对37.5-39.5 GHz（空对地）、40.5-42.5 GHz（空对地）、47.2-50.2 GHz（地对空）和50.4-51.4 GHz（地对空）频段的使用
	第177号决议（WRC-19）- 有关卫星固定业务的频谱需求及可能在43.5-45.5 GHz频段内做出划分的研究
	第178号决议（WRC-19）- 为71-76 GHz（空对地以及新拟议的地对空）和81-86 GHz（地对空）频段的非对地静止卫星固定业务卫星系统馈线链路研究技术和操作问题及规则条款
	第205号决议（WRC-19，修订版）- 保护在406-406.1 MHz频段操作的卫星移动业务系统
	第207号决议（WRC-15，修订版）- 关于解决未经授权使用和干扰划分给水上移动业务和航空移动（R）业务频段内的频率的措施
	第207号决议（WRC-15，修订版）附件 - 干扰缓解技术

	第212号决议（WRC-19，修订版）- 在1 885-2 025 MHz和2 110-2 200 MHz频段实施国际移动通信系统
	第212号决议（WRC-19，修订版）附件 - 关于实施技术和操作措施以促进国际移动通信地面部分和卫星部分在1 980-2 010 MHz和2 170-2 200 MHz频段内的共存的指导

	第215号决议（WRC-12，修订版）- 卫星移动系统之间的协调程序和有效使用1-3 GHz范围内卫星移动业务的划分
	第217号决议（WRC-97）- 风廓线雷达的实施
	第221号决议（WRC-07，修订版）- 在1区和3区的1 885-1 980 MHz、2 010-2 025 MHz和2 110-2 170 MHz及2区的1 885-1 980 MHz和2 110-2 160 MHz频段使用高空平台电台提供IMT
	第221号决议（WRC-07，修订版）附件 - 在第221号决议（WRC-07，修订版）确定频段内作为IMT基站操作的HAPS的特性

	第222号决议（WRC-12，修订版）- 卫星移动业务对1 525-1 559 MHz和1 626.5-1 660.5 MHz频段的使用及确保卫星航空移动（R）业务长期获得频谱的程序
	第222号决议（WRC-12，修订版）附件 - 第5.357A款和第222号决议（WRC-12，修订版）的落实程序

	第223号决议（WRC-19，修订版）- 确定用于国际移动通信的附加频段
	第224号决议（WRC-19，修订版）- 用于国际移动通信地面系统的1 GHz以下频段
	第225号决议（WRC-12，修订版）- 将附加频段用于国际移动通信的卫星部分
	第229号决议（WRC-19，修订版）- 为实施无线接入系统（包括无线电局域网）移动业务对5 150-5 250 MHz、5 250-5 350 MHz和5 470-5 725 MHz频段的使用
	第235号决议（WRC-15）- 审议1区470-960 MHz频段的频谱使用情况
	第240号决议（WRC-19）- 列车与轨旁间的铁路无线电通信系统频谱在现有移动业务划分中的统一
	第241号决议（WRC-19）- 66-71 GHz频段用于国际移动通信 及与移动业务其他应用的共存
	第242号决议（WRC-19）- 24.25-27.5 GHz频段内国际移动通信的地面部分
	第243号决议（WRC-19）- 37-43.5 GHz和47.2-48.2 GHz频段内国际移动通信的地面部分
	第244号决议（WRC-19）- 45.5-47 GHz频段中的国际移动通信
	第245号决议（WRC-19）- 确定将3 300-3 400 MHz、3 600-3 800 MHz、6 425-7 025 MHz、7 025-7 125 MHz和10.0-10.5 GHz频段用于国际移动通信地面部分的频率相关事宜研究
	第246号决议（WRC-19）- 研究审议在1区将3 600-3 800 MHz频段作为主要业务划分给移动（航空移动除外）业务的可能性
	第247号决议（WRC-19）- 利用高空平台电台作为国际移动通信基站，促进2.7 GHz以下某些频段内的移动连接
	第248号决议（WRC-19）- 研究卫星移动业务的频谱需求以及在1 695-1 710 MHz、2 010-2 025 MHz、3 300-3 315 MHz和3 385-3 400 MHz频段内为窄带卫星移动系统的未来发展而可能做出的新划分
	第249号决议（WRC-19）- 研究在卫星移动业务中操作的非对地静止卫星和对地静止卫星之间在1 610-1 645.5和1 646.5-1 660.5 MHz频段的地对空方向以及在1 525-1 544 MHz、1 545-1 559 MHz、1 613.8-1 626.5 MHz和2 483.5-2 500 MHz频段的空对地方向的空对空传输的技术、操作事项和规则条款
	第250号决议（WRC-19）- 研究在1 300-1 350 MHz频段内为陆地移动业务（不含国际移动通信）做出划分的可能性以便于各国主管部门用于地面移动业务应用的未来发展
	第251号决议（WRC-19）- 取消694-960 MHz频率范围内对航空移动业务用于国际移动通信用户设备非安全应用的限制
	第331号决议（WRC-12，修订版）- 全球水上遇险和安全系统的操作
	第339号决议（WRC-07，修订版）-  NAVTEX业务的协调
	第343号决议（WRC-12，修订版）- 非强制配备无线电装置的船舶电台和船舶地球站人员的水上证书
	第343号决议（WRC-12，修订版）附件 - 适用于在非强制性基础上使用GMDSS频率和技术的船只的无线电操作员证书的考试大纲

	第344号决议（WRC-19，修订版）- 水上标识码号资源的管理
	第349号决议（WRC-19，修订版）- 取消全球水上遇险和安全系统中虚假遇险告警的操作程序
	第349号决议（WRC-19，修订版）附件 - 取消虚假遇险告警

	第352号决议（WRC-03）- 发至和来自救援协调中心的安全相关呼叫使用12 290 kHz和16 420 kHz载波频率
	第354号决议（WRC-07）- 2 182 kHz频率上遇险和安全无线电话的程序
	第354号决议（WRC-07）附件 - 2 182 kHz频率上的遇险和 安全无线电话程序

	第356号决议（WRC-19，修订版）- 国际电联水上业务资料登记
	第361号决议（WRC-19，修订版）- 考虑为支持全球水上遇险和安全系统现代化及实施e航海的实施可能采取的规则行动
	第363号决议（WRC-19）- 改进附录18中VHF水上频率使用的考虑
	第405号决议 - 关于航空移动（R）业务频率的使用
	第413号决议（WRC-12，修订版）- 航空移动（R）业务对108-117.975 MHz频段的使用
	第416号决议（WRC-07）- 移动业务中航空移动遥测应用对4 400-4 940 MHz 和5 925-6 700 MHz频段的使用
	第417号决议（WRC-15，修订版）- 航空移动（R）业务对960-1 164 MHz频段的使用
	第418号决议（WRC-19，修订版）- 航空移动业务遥测应用对5 091-5 250 MHz频段的使用
	第418号决议（WRC-19，修订版）附件

	第422号决议（WRC-12）- 为计算1 545-1 555 MHz（空对地）和1 646.5-1 656.5 MHz（地对空） 频段内卫星航空移动（R）业务的频谱需求制定方法
	第424号决议（WRC-15）- 在4 200-4 400 MHz频段使用机载内部通信
	第425号决议（WRC-19，修订版）- 卫星航空移动（R）业务（地对空）使用1 087.7-1 092.3 MHz频段以促进全球民航航班跟踪
	第427号决议（WRC-19）- 更新《无线电规则》中与航空业务相关的条款
	第428号决议（WRC-19）- 在117.975-137 MHz频段内为卫星航空移动（R）业务研究可能的新划分以支持地对空和空对地方向上的航空VHF通信
	第429号决议（WRC-19）- 审议有关更新《无线电规则》附录27以支持航空HF现代化的规则条款
	第430号决议（WRC-19）- 频率相关事宜，包括可能的附加划分的研究，用于非安全航空移动新应用的可能引入
	第506号决议（WRC-97，修订版）- 在划分给卫星广播业务的12 GHz频段内工作的卫星广播业务空间电台使用对地静止卫星轨道而不使用其他轨道
	第507号决议（WRC-19，修订版）- 为卫星广播业务订立协议和制定相关规划
	第517号决议（WRC-19，修订版）- 在划分给广播业务的3 200 kHz至26 100 kHz之间的高频频段内引入数字调制发射
	第526号决议（WRC-12，修订版）- 为确保划分给卫星广播业务（BSS）用于宽RF频段高清电视（HDTV）及相关馈线链路的频率使用的灵活性需在未来采用的程序
	第528号决议（WRC-19，修订版）- 在1-3 GHz划分的频段内引入卫星广播业务（声音）系统以及互补使用的地面广播
	第535号决议（WRC-19，修订版）- 应用《无线电规则》第12条时需要的资料
	第535号决议（WRC-19，修订版）附件

	第536号决议（WRC-97）- 服务于其他国家的广播卫星的运行
	第539号决议（WRC-19，修订版）- 卫星广播业务（声音）中非对地静止卫星系统对某些3区国家的2 605-2 655 MHz频段的使用
	第543号决议（WRC-19，修订版）- 高频广播业务中模拟和数字调制发射适用的临时性射频保护比
	第543号决议（WRC-19，修订版）附件

	第548号决议（WRC-12，修订版）- 在1区和3区应用附录30和30A中组的概念
	第550号决议（WRC-19，修订版）- 有关高频广播业务的信息
	第552号决议（WRC-19，修订版）- 1区和3区对21.4-22 GHz频段的长期使用及该频段的发展
	第552号决议（WRC-19，修订版）附件1
	第552号决议（WRC-19，修订版）附件2 - 应提交的资料

	第553号决议（WRC-15，修订版）- 有关1、3区21.4-22 GHz频段内卫星广播业务网络的额外规则措施以改善此频段的平等接入
	第553号决议（WRC-15，修订版）后附资料 - 1区和3区21.4-22 GHz频段内卫星广播业务系统指配适用的特别程序

	第554号决议（WRC-12）- 根据第9.7款应用PFD掩膜对1区和3区21.4-22 GHz频段内卫星广播业务网络进行协调
	第558号决议（WRC-19）- 保护11.7-12.2 GHz频段内位于37.2°W和10°E之间对地静止卫星轨道弧上已实施的卫星广播业务网络
	第558号决议（WRC-19）的附件1 - 11.7-12.2 GHz频段内适用本决议的卫星网络和轨道弧段

	第559号决议（WRC-19）- 在WRC-19部分删除附录30（WRC-15，修订版）附件7后的额外临时规则措施
	第559号决议（WRC-19）的后附资料 - 在WRC-19部分删除附录30（WRC-15，修订版）附件7后的 额外临时规则措施

	第608号决议（WRC-19，修订版）- 卫星无线电导航业务（空对地）系统对1 215-1 300 MHz频段的使用
	第609号决议（WRC-07，修订版）- 保护航空无线电导航业务系统不受在1 164-1 215 MHz频段内的卫星无线电导航业务网络和系统产生的等效功率通量密度的影响
	第609号决议（WRC-07，修订版）附件 - 实施第609号决议的标准（WRC-07，修订版）

	第610号决议（WRC-19，修订版）- 1 164-1 300 MHz、1 559-1 610 MHz和5 010-5 030 MHz频段内卫星无线电导航业务的网络和系统的技术兼容性问题的协调和双边处理
	第610号决议（WRC-19，修订版）附件 - 实施第610号决议（WRC-19，修订版）的标准

	第612号决议（WRC-12，修订版）- 在3至50 MHz之间使用无线电定位业务以支持海洋雷达操作
	第642号决议 - 关于卫星业余业务中地球站的启用
	第646号决议（WRC-19，修订版）- 公共保护和救灾
	第647号决议（WRC-19，修订版）- 针对应急和灾害早期预警、灾害预测、发现、减灾和救灾工作的无线电通信问题（包括频谱管理指导原则）
	第655号决议（WRC-15）- 时间尺度的定义和时间信号通过无线电通信系统的发播
	第656号决议（WRC-19，修订版）- 在45 MHz附近频率范围内为卫星地球探测业务（有源）星载雷达探测器做出可能的次要划分
	第657号决议（WRC-19，修订版）- 保护依赖无线电频谱的全球预测和告警空间天气传感器
	第660号决议（WRC-19）- 空间操作业务内承担短期任务的非对地静止卫星使用137-138 MHz频段
	第661号决议（WRC-19）- 审查将14.8-15.35 GHz频段内空间研究业务的次要业务划分地位可能升级为主要业务划分地位
	第662号决议（WRC-19）- 根据无源微波传感器的观测要求，审查231.5-252 GHz频率范围内卫星地球探测业务（无源）的频率划分并考虑进行可能的调整
	第663号决议（WRC-19）- 在231.5-275 GHz频段内为无线电定位业务做出新的划分并在275-700 GHz频率范围内为无线电定位业务应用确定新频段
	第664号决议（WRC-19）- 卫星地球探测业务（地对空）对22.55-23.15 GHz频段的使用
	第673号决议（WRC-12，修订版）- 地球观测无线电通信应用的重要性
	第703号决议（WRC-07，修订版）- 国际电联无线电通信部门（ITU-R）建议的用于空间无线电通信与地面无线电通信或空间无线电通信之间频段共用的计算方法和干扰标准
	第705号决议（WRC-15，修订版）- 关于在70-130 kHz频段内操作的各种无线电业务的相互保护
	第716号决议（WRC-12，修订版）- 卫星固定和移动业务在所有三个区使用1 980-2 010 MHz和2 170-2 200 MHz频段和在2区使用2 010-2 025 MHz和2 160-2 170 MHz频段及相关的过渡安排
	第729号决议（WRC-07，修订版）- 中频和高频频段中频率自适应系统的使用
	第731号决议（WRC-19，修订版）- 审议有关无源和有源业务在71 GHz以上频段共用和邻近频段兼容性的问题
	第732号决议（WRC-12，修订版）- 审议有源业务之间71 GHz以上频段的共用问题
	第739号决议（WRC-19，修订版）- 射电天文业务与在某些邻接和邻近频段内的有源空间业务之间的兼容性
	第739号决议（WRC-19，修订版）附件 - 无用发射门限值

	第741号决议（WRC-15，修订版）- 保护4 990-5 000 MHz频段内的射电天文业务不受在5 010-5 030 MHz频段内工作的卫星无线电导航业务（空对地）无用发射的影响
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