
THIS CHART WAS CREATED 
BY 
DELMON C. MORRISON
JUNE 1, 2011

UNITED
STATES

THE RADIO SPECTRUM

NON-GOVERNMENT EXCLUSIVE

GOVERNMENT/NON-GOVERNMENT SHAREDGOVERNMENT EXCLUSIVE

RADIO SERVICES COLOR LEGEND

ACTIVITY CODE

PLEASE NOTE: THE SPACING ALLOTTED THE SERVICES IN THE SPECTRUM 
SEGMENTS SHOWN IS NOT PROPORTIONAL TO THE ACTUAL AMOUNT OF 
SPECTRUM OCCUPIED.

ALLOCATION USAGE DESIGNATION
SERVICE EXAMPLE DESCRIPTION

Primary FIXED Capital Letters
Secondary Mobile 1st Capital with lower case letters

U.S. DEPARTMENT OF COMMERCE
National Telecommunications and Information Administration
Office of Spectrum Management

August 2011

  * EXCEPT AERONAUTICAL MOBILE (R)

** EXCEPT AERONAUTICAL MOBILE

ALLOCATIONS
FREQUENCY

ST
AN

DA
RD

 F
RE

QU
EN

CY
 A

ND
 T

IM
E 

SI
GN

AL
 (2

0 k
Hz

)

FIXED

MARITIME MOBILE

Radiolocation

FIXED

MARITIME
MOBILE

FIXED

MARITIME
MOBILE

MARITIME
MOBILE

FIXED AE
R

O
N

AU
TI

C
AL

 
R

AD
IO

N
AV

IG
AT

IO
N Aeronautical

Mobile

AERONAUTICAL
RADIONAVIGATION

Ma
riti

me
Ra

dio
na

vig
ati

on
(ra

dio
be

ac
on

s)
Ae

ro
na

uti
ca

l 
Mo

bil
e

AE
RO

NA
UT

IC
AL

 
RA

DI
ON

AV
IG

AT
IO

N

Ae
ro

na
uti

ca
l R

ad
ion

av
iga

tio
n

(ra
dio

be
ac

on
s)

NOT ALLOCATED RADIONAVIGATION

MARITIME MOBILE

FIXED

Fixed

FIXED

MARITIME MOBILE

3 kHz

MA
RI

TI
ME

 R
AD

IO
NA

VI
GA

TI
ON

(ra
dio

be
ac

on
s)

3  9 14 19
.9

5

20
.0

5

59 61 70 90 11
0

13
0

16
0

19
0

20
0

27
5

28
5

30
0

Radiolocation

300 kHz

FIXED

MARITIME 
MOBILE

ST
AN

DA
RD

 F
RE

QU
EN

CY
 A

ND
 T

IM
E 

SI
GN

AL
 (6

0 k
Hz

)

 Aeronautical
Radionavigation
(radiobeacons)

MARITIME
RADIONAVIGATION

(radiobeacons)

Ae
ro

na
ut

ica
l 

Mo
bil

e
Ma

riti
me

Ra
dio

na
vig

at
ion

(ra
dio

be
ac

on
s)  Aeronautical

Mobile

Ae
ro

na
ut

ica
l M

ob
ile

RA
DI

ON
AV

IG
AT

IO
N

 A
ER

ON
AU

TI
CA

L
RA

DI
ON

AV
IG

AT
IO

N
M

AR
IT

IM
E

M
OB

IL
E

Aeronautical
Radionavigation

M
AR

IT
IM

E 
M

OB
IL

E

M
OB

IL
E

BROADCASTING
(AM RADIO)

MA
RI

TI
ME

 M
OB

IL
E

(te
lep

ho
ny

) MOBILE

FIXED ST
AN

DA
RD

 F
RE

Q.
 A

ND
 T

IM
E 

SI
GN

AL
 (2

50
0k

Hz
)

FIXED

AE
RO

NA
UT

IC
AL

MO
BI

LE
 (R

)

RADIO-
LOCATION

FIXED

MOBILE

AM
AT

EU
R

RA
DI

OL
OC

AT
IO

N

MO
BI

LE
FI

XE
D

MA
RI

TI
ME

MO
BI

LE

MA
RI

TI
ME

 M
OB

IL
E 

FIX
ED

MO
BI

LE
BR

OA
DC

AS
TI

NG

 A
ER

ON
AU

TI
CA

L
RA

DI
ON

AV
IG

AT
IO

N
(ra

dio
be

ac
on

s)

MO
BI

LE
 (d

ist
re

ss
 a

nd
 c 

all
ing

)

M
AR

IT
IM

E 
M

OB
IL

E
(s

hip
s o

nly
)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

(ra
dio

be
ac

on
s)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

MA
RI

TI
ME

 M
OB

IL
E

(te
lep

ho
ny

)

MOBILE
except aeronautical mobile

MO
BI

LE
ex

ce
pt 

ae
ron

au
tic

al 
mo

bil
e

MOBILE

MO
BI

LE

MA
RI

TI
ME

 M
OB

IL
E

MO
BI

LE
 (d

ist
re

ss
 a

nd
 ca

llin
g)

MA
RI

TI
ME

 M
OB

IL
E

MOBILE
except aeronautical mobile

BROADCASTING

 AERONAUTICAL
RADIONAVIGATION

(radiobeacons)

Non-Federal Travelers Information Stations (TIS), a mobile service, are authorized in the 535-1705 kHz band.  Federal TIS operates at 1610 kHz.300 kHz 3 MHz

Maritime
Mobile

3MHz 30 MHz
AE

RO
NA

UT
IC

AL
MO

BI
LE

 (O
R)

FI
XE

D
M

OB
IL

E
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile
 (R

)

FIXED

MOBILE
except aeronautical 

mobile

AE
RO

NA
UT

IC
AL

MO
BI

LE
 (R

)

AMATEUR M
AR

IT
IM

E 
M

OB
IL

E
FI

XE
D

MARITIME
MOBILE

FI
XE

D
M

OB
IL

E
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile
 (R

)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (R

)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R)

M
OB

IL
E

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

 (R
)

FI
XE

D

ST
AN

DA
RD

 F
RE

QU
EN

CY
 A

ND
 TI

ME
 S

IG
NA

L (
5 M

Hz
)

FI
XE

D
M

OB
IL

E

FI
XE

D

FIXED

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R) FI
XE

D
M

OB
IL

E
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile
 (R

)

M
AR

IT
IM

E 
M

OB
IL

E

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R) FI
XE

D

AM
AT

EU
R 

SA
TE

LL
IT

E
AM

AT
EU

R

AM
AT

EU
R

B
R

O
A

D
C

A
S

TI
N

G

FIXED

MOBILE
except aeronautical 

mobile (R)

M
AR

IT
IM

E 
M

OB
IL

E
FI

X
E

D

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R)

FI
XE

D

B
R

O
A

D
C

A
S

TI
N

G

FI
XE

D
ST

AN
DA

RD
 F

RE
QU

EN
CY

 A
ND

 TI
ME

 S
IG

NA
L (

10
 M

Hz
)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (R

)
AM

AT
EU

R

FIXED

Mobile
except

aeronautical mobile 
(R)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R)

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

FI
XE

D

BR
OA

DC
AS

TI
NG

FI
XE

D

M
AR

IT
IM

E
M

OB
IL

E

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R)

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

RA
DI

O 
AS

TR
ON

OM
Y

   
   

   
 F

IX
E

D
M

ob
ile

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

 (R
)

BR
OA

DC
AS

TI
NG

   
   

   
 F

IX
E

D
M

ob
ile

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

 (R
)

AM
AT

EU
R

M
ob

ile
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile
 (R

)
   

   
   

 F
IX

E
D

ST
AN

DA
RD

 F
RE

QU
EN

CY
 A

ND
 TI

ME
 S

IG
NA

L (
15

 M
Hz

)
AE

RO
NA

UT
IC

AL
 M

OB
IL

E 
(O

R)

BR
OA

DC
AS

TI
NG

M
AR

IT
IM

E
M

OB
IL

E

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 (O

R)
   

   
   

 F
IX

E
DAM

AT
EU

R 
SA

TE
LL

IT
E

AM
AT

EU
R 

SA
TE

LL
IT

E
   

   
   

 F
IX

E
D

3.0
 

                       3.1
55

 
                      3.2

3 
                                                   3.4

 
                             3.5

 
                                                                                                                                         4.0

 
             4.0

63
 

                                                                                         4.4
38

 
                                    4.6

5 
              4.7

 
                4.7

5 
                    4.8

5 
                             4.9

95
 

           5.0
05

 
              5.0

6 
                                                      5.4

5 
                                    5.6

8 
               5.7

3 
                    5.5

9 
                                          6.2

 
                                                    6.5

25
 

                        6.8
5 

              6.7
65

 
                                  7.0

 
                7.1

 
                                               7.3

 
             7.4

 
                                                          8.1

 
              8.1

95
 

                                  8.8
15

 
               8.9

65
 

          9.0
4 

               9.4
 

                                           9.9
 

           9.9
95

 
         1.0

05
 

          1.0
1 

          10
.15

 
                                                11

.17
5 

                   11
.27

5 
                   11

.4 
            11

.6 
                   12

.1 
                    12

.23
 

                                            13
.2 

          13
.26

 
               13

.36
 

          13
.41

 
                   13

.57
 

               13
.87

 
                          14

.0 
                14

.25
 

               14
.35

 
                   14

.99
 

          15
.01

 
            15

.1 
                                       15

.8 
                                    16

.36
 

                                  17
.41

 
           17

.48
 

               17
.9 

             17
.97

 
          18

.03
 

          18
.06

8 
                18

.16
8 

           18
.78

 
        18

.9 
         19

.02
 

           19
.68

 
         19

.8 
           19

.99
 

          20
.01

 
           21

.0 
               21

.45
 

          21
.85

 
             21

.92
4 

           22
.0 

          22
.85

5 
            23

.0 
               23

.2 
             23

.35
 

               24
.89

 
               24

.99
 

           25
.01

 
          25

.07
 

          25
.21

 
          25

.33
 

               25
.55

 
           25

.67
 

          26
.1 

         26
.17

5 
         26

.48
 

                26
.95

 
            26

.96
 

               27
.23

 
                27

.41
 

               27
.54

 
          28

.0 
                29

.7 
          29

.8 
             29

.89
 

          29
.91

 
                  30

.0

BR
OA

DC
AS

TI
NG

M
AR

IT
IM

E 
M

OB
IL

E

BR
OA

DC
AS

TI
NG

   
   

   
 F

IX
E

D

   
   

   
 F

IX
E

D

M
AR

IT
IM

E 
M

OB
IL

E

   
   

   
 F

IX
E

D

ST
AN

DA
RD

 F
RE

QU
EN

CY
 A

ND
 TI

ME
 S

IG
NA

L (
20

 M
Hz

)
M

ob
ile

M
ob

ile

   
   

   
 F

IX
E

D

BR
OA

DC
AS

TI
NG

   
   

   
 F

IX
E

D

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(R
)

M
AR

IT
IM

E 
M

OB
IL

E

AM
AT

EU
R 

SA
TE

LL
IT

E
AM

AT
EU

R

   
   

   
 F

IX
E

D

M
ob

ile
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile
 (R

)
   

   
   

 F
IX

E
D

AE
RO

NA
UT

IC
AL

 M
OB

IL
E 

(O
R)

M
OB

IL
E

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

   
   

   
 F

IX
E

D

AM
AT

EU
R 

SA
TE

LL
IT

E
AM

AT
EU

R
ST

AN
DA

RD
 F

RE
Q.

 A
ND

 TI
ME

 S
IG

NA
L (

25
 M

Hz
)

 L
AN

D 
M

OB
IL

E
M

AR
IT

IM
E 

M
OB

IL
E

 L
AN

D 
M

OB
IL

E

   
   

   
 F

IX
E

D
M

OB
IL

E 
exc

ep
t a

ero
na

utic
al m

ob
ile

RA
DI

O 
AS

TR
ON

OM
Y

BR
OA

DC
AS

TI
NG

M
AR

IT
IM

E 
M

OB
IL

E

 L
AN

D 
M

OB
IL

E

M
OB

IL
E

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

M
OB

IL
E 

exc
ep

t a
ero

na
utic

al m
ob

ile
   

   
   

 F
IX

E
D

 L
AN

D 
M

OB
IL

E

   
   

   
 F

IX
E

D
M

OB
IL

E
ex

ce
pt

 a
er

on
au

tic
al 

m
ob

ile

   
   

   
 F

IX
E

D

   
   

   
 F

IX
E

D

 M
OB

IL
E

   
   

   
 F

IX
E

D

AM
AT

EU
R 

SA
TE

LL
IT

E
AM

AT
EU

R

 L
AN

D 
M

OB
IL

E
   

   
   

 F
IX

E
D

   
   

   
 F

IX
E

D
 M

OB
IL

E

   
   

   
 F

IX
E

D

AM
AT

EU
R

M
OB

IL
E

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

 (R
)

AM
AT

EU
R

   
   

   
 F

IX
E

DBR
OA

DC
AS

TI
NG

M
AR

IT
IM

E 
M

OB
IL

E

MOBILE
except aeronautical 

mobile

30
0 

                                                                       32
5 

                           33
5 

                                                                                                                                                                               40
5 

              41
5 

                                            43
5 

                                                                                                                      49
5 

                   50
5 

            51
0 

                                          52
5 

                          53
5 

                                                                                                                  16
05

 
            16

15
 

                                                                                            17
05

 
                                                 18

00
 

                                                  19
00

 
                                               20

00
 

                             20
65

 
               21

07
 

                       21
70

 
                             21

73
.5 

                   21
90

.5 
                                         21

94
 

                                                                                       24
95

 
                                       25

05
 

                                                                                         28
50

 
                                 30

00
 

 

30 MHz 300 MHz

FI
XE

D
M

OB
IL

E

LA
ND

 M
OB

IL
E

M
OB

IL
E

M
OB

IL
E

M
OB

IL
E

LA
ND

 M
OB

IL
E

LA
ND

 M
OB

IL
E

FI
XE

D

FI
XE

D

FI
XE

D

FI
XE

D

FI
XE

D

FI
XE

D

LA
ND

 M
OB

IL
E LA

ND
 M

OB
IL

E
Ra

dio
 a

str
on

om
y

FI
XE

D
M

OB
IL

E
FI

XE
D

M
OB

IL
E

LA
ND

 M
OB

IL
E

M
OB

IL
E

FI
XE

D

FI
XE

D
LA

ND
 M

OB
IL

E

LA
ND

 M
OB

IL
E

FI
XE

D
M

OB
IL

E

LA
ND

 M
OB

IL
E

FI
XE

D
M

OB
IL

E

AMATEUR BROADCASTING
(TV CHANNELS 2-4)

FI
XE

D
M

OB
IL

E

RA
DIO

 AS
TRO

NO
MY M

OB
IL

E
FI

XE
D

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

M
OB

IL
E

M
OB

IL
E

FI
XE

D
FI

XE
D

BROADCASTING
(TV CHANNELS 5-6)

BROADCASTING
(FM RADIO)

AERONAUTICAL
RADIONAVIGATION

AE
RO

NA
UT

IC
AL

M
OB

IL
E 

(R
)

AE
RO

NA
UT

IC
AL

M
OB

IL
E 

(R
)

AER
ON

AU
TIC

AL 
MO

BIL
E

AER
ON

AU
TIC

AL 
MO

BIL
E

AER
ON

AU
TIC

AL 
MO

BIL
E (R

)
AER

ON
AU

TIC
AL 

MO
BIL

E (R
)

MO
BIL

E-S
AT

EL
LIT

E
(sp

ac
e-t

o-E
art

h)

MO
BIL

E-S
AT

EL
LIT

E
(sp

ac
e-t

o-E
art

h)

Mo
bile

-sa
tel

lite
(sp

ac
e-t

o-E
art

h)

Mo
bile

-sa
tel

lite
(sp

ac
e-t

o-E
art

h)

SP
AC

E R
ES

EA
RC

H
(sp

ac
e-t

o-E
art

h)
SP

AC
E R

ES
EA

RC
H

(sp
ac

e-t
o-E

art
h)

SP
AC

E R
ES

EA
RC

H
(sp

ac
e-t

o-E
art

h)
SP

AC
E R

ES
EA

RC
H

(sp
ac

e-t
o-E

art
h)

SP
AC

E O
PE

RA
TIO

N
(sp

ac
e-t

o-E
art

h)
SP

AC
E O

PE
RA

TIO
N

(sp
ac

e-t
o-E

art
h)

SP
AC

E O
PE

RA
TIO

N
(sp

ac
e-t

o-E
art

h)
SP

AC
E O

PE
RA

TIO
N

(sp
ac

e-t
o-E

art
h)

ME
T. 

SA
TE

LL
ITE

(sp
ac

e-t
o-E

art
h)

ME
T. 

SA
TE

LL
ITE

(sp
ac

e-t
o-E

art
h)

ME
T. 

SA
TE

LL
ITE

(sp
ac

e-t
o-E

art
h)

ME
T. 

SA
TE

LL
ITE

(sp
ac

e-t
o-E

art
h)

FI
XE

D
M

OB
IL

E
AM

AT
EU

R-
 S

AT
EL

LIT
E

AM
AT

EU
R

AM
AT

EU
R

FI
XE

D
M

OB
IL

E

MO
BIL

E-S
AT

EL
LIT

E
(Ea

rth
-to

-sp
ac

e)

FI
XE

D
M

OB
IL

E
FI

XE
D

 LA
ND

 M
OB

ILE

FI
XE

D
 LA

ND
 M

OB
ILE

R
A

D
IO

N
AV

-S
AT

E
LL

IT
E

 M
AR

ITI
ME

 M
OB

ILE

 M
AR

ITI
ME

 M
OB

ILE
 M

AR
ITI

ME
 M

OB
ILE

M
OB

IL
E 

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

FI
XE

D
 LA

ND
 M

OB
ILE

 M
AR

ITI
ME

 M
OB

ILE

M
OB

IL
E 

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

 M
AR

ITI
ME

 M
OB

ILE
 (A

IS
)

M
OB

IL
E 

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

FI
XE

D

FI
XE

D
La

nd
 m

ob
ile

FI
XE

D
M

OB
IL

E FI
XE

D
M

OB
IL

E 
ex

ce
pt

   
   

 
ae

ro
na

ut
ica

l m
ob

ile

M
ob

ile
FI

XE
D

M
OB

IL
E 

ex
ce

pt
 a

er
on

au
tic

al 
m

ob
ile

FIXED

MOBILE

LA
ND

 M
OB

IL
E

M
AR

IT
IM

E 
M

OB
IL

E 
(d

ist
re

ss
, u

rg
en

cy
, s

af
et

y a
nd

 ca
llin

g)

 M
AR

ITI
ME

 M
OB

ILE
 (A

IS
)

M
OB

IL
E

 e
xc

ep
t a

er
on

au
tic

al 
m

ob
ile

FI
XE

D

Am
ate

ur

AE
RO

NA
UT

IC
AL

M
OB

IL
E 

(R
)

MO
BIL

E-S
AT

EL
LIT

E
(Ea

rth
-to

-sp
ac

e)

BROADCASTING
(TV CHANNELS 7 - 13)

FI
XE

D
AM

AT
EU

R

Lan
d m

obil
e

Fi
xe

d

30
.6 

              30
.56

 
                                       32

.0 
                              33

.0 
                                        34

.0 
                             35

.0 
                                            36

.0 
                              37

.0 
           37

.5 
            38

.0 
            38

.25
 

             39
.0 

           40
.0 

                                              42
.0 

                                                    43
.69

 
                                               46

.6 
              47

.0 
                                                   49

.6 
          50

.0 
                                                                    54

.0 
                                       72

.0 
             73

.0 
                   74

.6 
            74

.8 
           75

.2 
            75

.4 
            76

.0 
                 88

.0 
                  10

8.0
 

                                                                                         11
7.9

75
 

                             12
1.9

37
5 

        12
3.0

87
5 

          12
3.5

87
5 

                                       12
8.8

12
5 

                      13
2.0

12
5 

               13
6.0

 
              13

7.0
 

                13
7.0

25
 

              13
7.1

75
 

               13
7.8

25
 

              13
8.0

 
                       14

4.0
 

        14
6.0

 
         14

8.0
 

               14
9.9

 
                   15

0.0
5 

            15
0.8

 
            15

2.8
55

 
            15

4.0
 

           15
6.2

47
5 

           15
6.7

25
 

           15
6.8

37
5 

         15
7.0

37
5 

          15
7.1

87
5 

             15
7.4

5 
           16

1.5
75

 
           16

1.6
25

 
           16

1.7
75

 
            16

1.9
62

5 
           16

1.9
87

5 
            16

2.0
12

5 
            16

3.0
37

5 
                                   17

3.2
 

         17
3.4

 
              17

4.0
 

                  21
6.0

 
                        21

7.0
 

              21
9.0

 
                 22

0.0
 

            22
2.0

 
         22

5.0
 

                       30
0.0

 

FI
XE

D

Fi
xe

d
Lan

d m
obil

e

 LA
ND

 M
OB

ILE

 LA
ND

 M
OB

ILE

30
0.0

 
                            32

8.6
 

                  33
5.4

 
                      39

9.9
 

                 40
0.0

5 
                      40

0.1
5 

                40
1.0

 
                   40

2.0
 

                    40
3.0

 
              40

6.0
 

             40
6.1

 
                   41

0.0
 

                 42
0.0

 
                                    45

0.0
 

           45
4.0

 
          45

5.0
 

           45
6.0

 
           46

0.0
 

          46
2.5

37
5 

           46
2.7

37
5 

           46
7.5

37
5 

           46
7.7

37
5 

            47
0.0

 
                                              51

2.0
 

                                                                                                                                                                60
8.0

 
                 61

4.0
 

                                                                                                                    69
8.0

 
                           76

3.0
 

                          77
5.0

 
                          79

3.0
 

                          80
5.0

 
                          80

6.0
 

          80
9.0

 
           84

9.0
 

           85
1.0

 
         85

4.0
 

            89
4.0

 
           89

6.0
 

           90
1.0

 
            90

2.0
 

                92
8.0

 
            92

9.0
 

           93
0.0

 
           93

1.0
 

           93
2.0

 
            93

5.0
 

           94
0.0

 
           94

1.0
 

           94
4.0

 
            96

0.0
 

                                                                                                      11
64

.0 
                    12

15
.0 

                         12
40

.0 
                        13

00
.0 

                 13
50

.0 
            13

90
.0 

           13
92

.0 
          13

95
.0 

           14
00

.0 
             14

27
.0 

                     14
29

.5 
              14

30
.0 

             14
32

.0 
           14

35
.0 

           15
25

.0 
                   15

59
.0 

                   16
10

.0 
                  16

10
.6 

                  16
13

.8 
                 16

26
.5 

                 16
60

.0 
                 16

60
.5 

                  16
68

.4 
                  16

70
.0 

           16
75

.0 
                  17

00
.0 

                 17
10

.0 
              17

55
.0 

            18
50

.0 
               20

00
.0 

                  20
20

.0 
              20

25
.0 

                                    21
10

.0 
               21

80
.0 

                 22
00

.0 
                                      22

90
.0 

                    23
00

.0 
             23

05
.0 

           23
10

.0 
          23

20
.0 

            23
45

.0 
           23

60
.0 

          23
90

.0 
           23

95
.0 

                        24
17

.0 
           24

50
.0 

             24
83

.5 
                 24

95
.0 

                  25
00

.0 
              26

55
.0 

                                   26
90

.0 
                                   27

00
.0 

                        29
00

.0 
                                                           30

00
.0 

300 MHz

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

FI
XE

D
M

OB
IL

E

 R
AD

IO
NA

VI
GA

TIO
N 

SA
TE

LL
ITE

MO
BI

LE
 S

AT
EL

LIT
E

(E
art

h-t
o-s

pa
ce

)

ST
AN

DA
RD

 F
RE

QU
EC

Y 
AN

D 
TI

ME
 S

IG
NA

L -
 S

AT
EL

LIT
E 

(4
00

.1 
MH

z)
ME

T. A
IDS

(Ra
dio

son
de

)
MO

BIL
E

SA
T  

(S-
E)

SP
AC

E R
ES

.
(S-

E)
Sp

ace
 Op

n.
 (S

-E)
ME

T. S
AT

.
(S-

E)

ME
T. A

IDS
(Ra

dio
son

de
)

SP
AC

E O
PN

.
 (S

-E)
ME

T-S
AT

.
 (E

-S)
EA

RT
H  

EX
PL

    
 

SA
T. (

E-S
)

Ea
rth

 Ex
pl S

at
(E-

S)

Ea
rth

 Ex
pl S

at
(E-

S)
EA

RT
H  

EX
PL

     
SA

T. (
E-S

)
ME

T-S
AT

.
 (E

-S)
ME

T. A
IDS

(Ra
dio

son
de

)

Me
t-S

ate
llite

 (E
-S)

Me
t-S

ate
llite

 (E
-S)

 M
ET

EO
RO

LO
GI

CA
L A

ID
S 

(R
AD

IO
SO

ND
E)

M
OB

IL
E 

SA
TE

LL
IT

E 
(E

ar
th

-to
-s

pa
ce

)
RA

DI
O

AS
TR

ON
OM

Y
FI

XE
D

M
OB

IL
E

FI
XE

D
M

OB
IL

E
SP

AC
E 

 R
ES

EA
RC

H
 (s

pa
ce

-to
-sp

ac
e)

RA
DI

OL
OC

AT
IO

N
Am

at
eu

r

LA
ND

 M
OB

IL
E

FI
XE

D
LA

ND
 M

OB
IL

E
LA

ND
 M

OB
IL

E
FI

XE
D

LA
ND

 M
OB

IL
E

Meteorological
Satellite

(space-to-Earth)

 LA
ND

 M
OB

ILE
FI

XE
D

LA
ND

 M
OB

IL
E

FI
XE

D
 LA

ND
 M

OB
ILE

LA
ND

 M
OB

IL
E

 LA
ND

 M
OB

ILE
FI

XE
D

BROADCASTING
(TV CHANNELS 14 - 20) 

FIXED
BROADCASTING

(TV CHANNELS 21-36)

LA
N

D
 M

O
B

IL
E

(m
ed

ic
al

 te
le

m
et

ry
 a

nd
m

ed
ic

al
 te

le
co

m
m

an
d)

RA
DI

O 
AS

TR
ON

OM
Y

BROADCASTING
(TV CHANNELS 38-51)

  B
RO

AD
CA

ST
IN

G
(T

V 
CH

AN
NE

LS
 5

2-
61

)
M

OB
IL

E

FI
XE

D
M

OB
IL

E

FI
XE

D
M

OB
IL

E

FI
XE

D
M

OB
IL

E

FI
XE

D
M

OB
IL

E

LA
ND

 M
OB

IL
E

FI
XE

D
LA

ND
 M

OB
IL

E
AE

RO
NA

UT
IC

AL
 M

OB
ILE

 
LA

ND
 M

OB
IL

E

AE
RO

NA
UT

IC
AL

 M
OB

ILE
 

FI
XE

D
LA

ND
 M

OB
IL

E

FI
XE

D
LA

ND
 M

OB
IL

E
FI

XE
D

M
OB

IL
E

RA
DI

OL
OC

AT
IO

N

FI
XE

D
FI

XE
D

LA
ND

 M
OB

IL
E

FI
XE

D
M

OB
IL

E
FI

XE
D

LA
ND

 M
OB

IL
E

FI
XE

D
FI

XE
D

LA
ND

 M
OB

IL
E

FI
XE

D
M

OB
IL

E
FI

XE
D

FI
XE

D AERONAUTICAL
RADIONAVIGATION

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
IT

E
(s

pa
ce

-to
-E

ar
th

)(s
pa

ce
-to

-s
pa

ce
)

EARTH
EXPLORATION-

SATELLITE
(active)

RADIO-
LOCATION

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
IT

E
(s

pa
ce

-to
-E

ar
th

)
(s

pa
ce

-to
-s

pa
ce

)

SPACE
RESEARCH

(active)

Space research
(active)

Earth
exploration-

satellite
 (active)

RADIO-
LOCATION

SPACE
RESEARCH

(active)

AERONAUTICAL
RADIO - 

NAVIGATION

Amateur

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

FI
XE

D
M

OB
IL

E 
RA

DI
OL

OC
AT

IO
N

FI
XE

D
M

OB
IL

E 
** 

Fi
xe

d-
sa

te
llit

e 
(E

ar
th

-to
-s

pa
ce

)

FI
XE

D
M

OB
IL

E 
** 

LA
ND

 M
OB

IL
E 

(m
ed

ica
l te

lem
et

ry
 a

nd
 m

ed
ica

l te
lec

om
m

an
d)

SP
AC

E R
ES

EA
RC

H
(pa

ssi
ve)

RA
DI

O 
AS

TR
ON

OM
Y

EA
RT

H E
XP

LO
RA

TIO
N -

 SA
TE

LL
ITE

(pa
ssi

ve)

LA
ND

 M
OB

IL
E

(te
lem

et
ry

 a
nd

 te
lec

om
m

an
d)

LA
ND

 M
OB

IL
E

(m
ed

ica
l te

lem
et

ry
 a

nd
 

m
ed

ica
l te

lec
om

m
an

d 

Fi
xe

d-
sa

te
llit

e
(s

pa
ce

-to
-E

ar
th

)
FI

XE
D 

(te
lem

et
ry

 a
nd

te
lec

om
m

an
d)

LA
ND

 M
OB

IL
E

(te
lem

et
ry

 &
 te

lec
om

m
an

d)

FI
XE

D
M

OB
IL

E 
** 

M
OB

IL
E 

(a
er

on
au

tic
al 

te
lem

et
ry

)

MO
BIL

E S
AT

EL
LIT

E (
sp

ac
e-t

o-E
art

h)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
IT

E
(s

pa
ce

-to
-E

ar
th

)(s
pa

ce
-to

-s
pa

ce
)

MO
BIL

E S
AT

EL
LIT

E
(E

art
h-t

o-s
pa

ce
)

RA
DI

OD
ET

ER
MI

NA
TIO

N-
SA

TE
LL

ITE
 (E

art
h-t

o-s
pa

ce
)

MO
BIL

E S
AT

EL
LIT

E
(E

art
h-t

o-s
pa

ce
)

RA
DI

OD
ET

ER
MI

NA
TIO

N-
SA

TE
LL

ITE
 (E

art
h-t

o-s
pa

ce
)

RA
DI

O 
AS

TR
ON

OM
Y

MO
BIL

E S
AT

EL
LIT

E
(E

art
h-t

o-s
pa

ce
)

RA
DI

OD
ET

ER
MI

NA
TIO

N-
SA

TE
LL

ITE
 (E

art
h-t

o-s
pa

ce
)

Mo
bil

e-s
ate

llite
(sp

ac
e-t

o-E
art

h) MO
BIL

E S
AT

EL
LIT

E(
Ea

rth
-to

-sp
ac

e)

MO
BIL

E S
AT

EL
LIT

E
(E

art
h-t

o-s
pa

ce
)

RA
DI

O 
AS

TR
ON

OM
Y

RA
DI

O 
AS

TR
ON

OM
Y

FI
XE

D
M

OB
IL

E 
** 

ME
TE

OR
OL

OG
IC

AL
 AI

DS
(ra

dio
so

nd
e)

M
ET

EO
RO

LO
GI

CA
L 

SA
TE

LL
IT

E 
(s

pa
ce

-to
-E

ar
th

)

M
ET

EO
RO

LO
GI

CA
L 

SA
TE

LL
IT

E 
(s

pa
ce

-to
-E

ar
th

)

FI
XE

D

FI
XE

D

M
OB

IL
E

FI
XE

D
M

OB
IL

E 
SP

AC
E 

OP
ER

AT
IO

N 
(E

ar
th

-to
-s

pa
ce

) 

FI
XE

D
M

OB
IL

E

MO
BIL

E S
AT

EL
LIT

E
(E

art
h-t

o-s
pa

ce
)

FI
XE

D

M
OB

IL
E

SP
AC

E R
ES

EA
RC

H (
pa

ssi
ve)

RA
DI

O 
AS

TR
ON

OM
Y

ME
TE

OR
OL

OG
IC

AL
 AI

DS
(ra

dio
so

nd
e)

SPACE
RSEARCH

(Earth-to-space)
(space-to-space)

EARTH
EXPLORATION-

 SATELLITE
(Earth-to-space)
(space-to-space)

FIXED

MOBILE

SP
AC

E O
PE

RA
TIO

N
(E

art
h-t

o-s
pa

ce
)

(sp
ac

e-t
o-s

pa
ce

)

M
OB

IL
E

FI
XE

D

SPACE
RESEARCH

(space-to-Earth)
(space-to-space)

EARTH
EXPLORATION- 

SATELLITE
(space-to-Earth)
(space-to-space)

SP
AC

E O
PE

RA
TIO

N
(sp

ac
e-t

o-E
art

h)
(sp

ac
e-t

o-s
pa

ce
)

MOBILE
(line of sight only)

FIXED 
(line of sight only)

FI
XE

D
SP

AC
E R

ES
EA

RC
H

(sp
ac

e-t
o-E

art
h)

(de
ep

 sp
ac

e)
M

OB
IL

E*
*

Am
at

eu
r

FI
XE

D
M

OB
IL

E*
*

Am
at

eu
r

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

N
M

OB
IL

E
FI

XE
D

Ra
dio

-
loc

at
ion

M
ob

ile
Fi

xe
d

BR
OA

DC
AS

TI
NG

 - 
SA

TE
LL

IT
E

Fi
xe

d
Ra

dio
loc

at
ion

Fi
xe

d
M

ob
ile

Ra
dio

-
loc

at
ion

BR
OA

DC
AS

TI
NG

SA
TE

LL
IT

E
FI

XE
D

M
OB

IL
E

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

 A
TI

ON

M
OB

IL
E

M
OB

IL
E

AM
AT

EU
R

AM
AT

EU
R

Ra
dio

loc
at

ion
M

OB
IL

E
FI

XE
D

Fi
xe

d

Am
at

eu
r

Ra
dio

loc
at

ion
MO

BIL
E S

AT
EL

LIT
E

(sp
ac

e-t
o-E

art
h)

RA
DI

OD
ET

ER
MI

NA
TIO

N-
SA

TE
LL

ITE
 (s

pa
ce

-to
-E

art
h)

MO
BIL

E S
AT

EL
LIT

E
(sp

ac
e-t

o-E
art

h)
RA

DI
OD

ET
ER

MI
NA

TIO
N-

SA
TE

LL
ITE

 (s
pa

ce
-to

-E
art

h)
FI

XE
D

M
OB

IL
E*

*

M
OB

IL
E*

*
FI

XE
D

Earth exploration-
satellite

(passive)

Space research
(passive)

Radio
astronomy

MOBILE**

FIXED
EARTH

EXPLORATION-
SATELLITE

(passive)

RADIO
ASTRONOMY

SP
AC

E R
ES

EA
RC

H
(pa

ss
ive

)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

M
ET

EO
RO

LO
GI

CA
L 

AI
DS

 
Ra

dio
loc

at
ion

Radiolocation

RADIOLOCATION

MARITIME
RADIO-

NAVIGATION

M
OB

IL
E

FI
XE

D

BR
OA

DC
AS

TI
NG

BR
OA

DC
AS

TI
NG

Ra
dio

loc
ati

on

Fi
xe

d
(te

lem
et

ry
)

FI
XE

D 
(te

lem
et

ry
 a

nd
te

lec
om

m
an

d)
LA

ND
 M

OB
IL

E 
 (t

ele
m

et
ry

 &
 te

lec
om

m
an

d)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

Space research
(active)

Earth
exploration-

satellite
 (active)

EARTH
EXPLORATION-

SATELLITE
(active)

Fi
xe

d

FI
XE

D

FI
XE

D
M

OB
IL

E

ISM – 24.125 ± 0.125 ISM – 5.8 ± .075 GHz3GHz

Ra
dio

loc
at

ion
Am

at
eu

r

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

(gr
ou

nd
 ba

se
d)

RA
DI

OL
OC

AT
IO

N
Ra

dio
loc

ati
on

FIX
ED

-S
AT

EL
LIT

E
 (s

pa
ce

-to
-E

art
h)

Ra
dio

loc
ati

on

FIXED

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON M

OB
IL

E

FI
XE

D
M

OB
IL

E

RA
DI

O 
AS

TR
ON

OM
Y

Sp
ac

e R
es

ea
rch

 (P
as

siv
e)

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

NME
TE

OR
OL

OG
IC

AL
 

AI
DS

Am
at

eu
r

FIX
ED SP

AC
E 

RE
SE

AR
CH

 (d
ee

p s
pa

ce
)(E

ar
th-

to-
sp

ac
e)

Fix
ed

FIX
ED

-S
AT

EL
LIT

E (
sp

ac
e-t

o-E
art

h)

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

RA
DI

OL
OC

AT
IO

N
Ra

dio
loc

at
ion

M
AR

IT
IM

E 
RA

DI
ON

AV
IG

AT
IO

N

RA
DI

ON
AV

IG
AT

IO
N

Am
at

eu
r

FI
XE

D

RA
DI

O 
AS

TR
ON

OM
Y

BR
OA

DC
AS

TI
NG

-S
AT

EL
LI

TE

Fix
ed

Mo
bil

e Fix
ed

Mo
bil

e
FI

XE
D

MO
BI

LE

SP
AC

E 
RE

SE
AR

CH
(pa

ss
ive

)
RA

DI
O 

AS
TR

ON
OM

Y
EA

RT
H 

EX
PL

OR
AT

IO
N 

-
SA

TE
LL

ITE
  (p

as
siv

e)

FI
XE

D

FI
XE

D
MO

BI
LE

FIX
ED

-S
AT

EL
LIT

E
 (s

pa
ce

-to
-E

art
h)

FIXED

MOBILE MO
BI

LE

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

Standard frequency
and time signal

satellite
(Earth-to-space)

FIX
ED

FI
XE

D
M

OB
IL

E*
* FI
XE

D
M

OB
IL

E*
*

FI
XE

D 
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

Am
at

eu
r

MO
BI

LE

BR
OA

DC
AS

TI
NG

-S
AT

EL
LIT

E

FI
XE

D-
SA

TE
LL

IT
E 

(sp
ac

e-
to-

Ea
rth

)

MO
BI

LE

FI
XE

D
MO

BI
LE

IN
TE

R-
SA

TE
LL

ITE

AM
AT

EU
R

AM
AT

EU
R-

SA
TE

LL
IT

E

Ra
dio

-
loc

at
ion

Am
at

eu
r

RA
DI

O-
LO

CA
TI

ON

FI
XE

D
IN

TE
R-

SA
TE

LL
ITE

RA
DI

ON
AV

IG
AT

IO
N

RA
DIO

LO
CA

TIO
N-S

AT
EL

LIT
E (

Ea
rth

-to
-sp

ace
)

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

MO
BI

LE
-S

AT
EL

LIT
E

(E
ar

th-
to-

sp
ac

e)MO
BILE

IN
TE

R-
SA

TE
LL

ITE

30 GHz

Earth
exploration-

satellite
(active) 

Space
 resea

rch
(activ

e)
RA

DI
OL

OC
AT

IO
N

RA
DI

OL
OC

AT
IO

N
AE

RO
NA

UT
IC

AL
RA

DI
ON

AV
IG

AT
IO

N
(gr

ou
nd

 ba
se

d)

FIXED-SATELLITE
(space-to-Earth)

FI
XE

D

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
ITE

(E
art

h-t
o-s

pa
ce

)
AE

RO
NA

UT
IC

AL
 R

AD
IO

NA
VI

GA
TI

ON

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
ITE

 
(sp

ac
e-t

o-E
art

h)(
sp

ac
e-t

o-s
pa

ce
)

AE
RO

NA
UT

IC
AL

RA
DI

ON
AV

IG
AT

IO
N

FI
XE

D-
SA

TE
LL

IT
E

 (E
ar

th-
to-

sp
ac

e)
Earth

exploration-
satellite (active)

Space research

Radiolocation

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE RESEARCH
(active)

RA
DI

OL
OC

AT
IO

N
Earth

exploration-
satellite (active)

Radiolocation

Space research
(active)

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE RESEARCH
(active)

RA
DI

OL
OC

AT
IO

N

Radiolocation

Space research
(active)

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE RESEARCH
(active)

RADIOLOCATION

AERONAUTICAL

RADIONAVIGATION

Earth
exploration-

satellite (active)

Radiolocation
Space research

(active)

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE RESEARCH
(active)

RADIOLOCATION

RADIONAVIGATION

Earth
exploration-

satellite (active)

Space research
(active)

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE RESEARCH
(active)

MA
RI

TI
ME

RA
DI

ON
AV

IG
AT

IO
N

RA
DI

OL
OC

AT
IO

N

MA
RI

TI
ME

 R
AD

IO
NA

VI
GA

TI
ON

RA
DI

OL
OC

AT
IO

N
MA

RI
TI

ME
      

      
      

      
RA

DI
ON

AV
IG

AT
IO

N

Am
at

eu
r

RA
DI

OL
OC

AT
IO

N

MO
BI

LE
FI

XE
D-

SA
TE

LL
IT

E 
(E

ar
th-

to-
sp

ac
e)

FIX
ED

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
FIX

ED
FI

XE
D-

SA
TE

LL
IT

E 
(E

ar
th-

to-
sp

ac
e)

(sp
ac

e-
to-

Ea
rth

)

FIX
ED

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
(sp

ac
e-

to-
Ea

rth
)

MO
BI

LE

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
MO

BI
LE

FIX
ED

MO
BI

LE
FIX

ED
FIX

ED
FIX

ED
SP

AC
E 

RE
SE

AR
CH

 (E
ar

th-
to-

sp
ac

e)

FIX
ED

MO
BI

LE
-S

AT
EL

LIT
E 

(sp
ac

e-t
o-E

art
h) FI

XE
D

Mo
bil

e-s
ate

llit
e (

sp
ac

e-t
o-E

art
h)

FIX
ED

-S
AT

EL
LIT

E (
sp

ac
e-t

o-E
art

h)

FI
XE

D
Mo

bil
e-s

ate
llit

e 
(sp

ac
e-t

o-E
art

h)
ME

TE
OR

OL
OG

IC
AL

 S
AT

EL
LIT

E 
(sp

ac
e-t

o-E
art

h)
FIX

ED
-S

AT
EL

LIT
E (

sp
ac

e-t
o-E

art
h)

FI
XE

D
Mo

bil
e-s

ate
llit

e (
sp

ac
e-t

o-E
art

h)
FIX

ED
-S

AT
EL

LIT
E (

sp
ac

e-t
o-E

art
h)

FIX
ED

-S
AT

EL
LIT

E (
Ea

rth
-to

-sp
ac

e)
MO

BI
LE

-S
AT

EL
LIT

E 
(E

art
h-t

o-s
pa

ce
)

Fix
ed

FI
XE

D
Mo

bil
e-s

ate
llit

e
(E

art
h-t

o-s
pa

ce
)

(no
 ai

rbo
rne

)

FIX
ED

 SA
TE

LL
ITE

 (E
art

h-t
o-s

pa
ce

)
EA

RT
H 

EX
PL

OR
AT

IO
N-

 SA
TE

LL
ITE

 (s
pa

ce
-to

-E
art

h)
Mo

bil
e-s

ate
llit

e
(E

art
h-t

o-s
pa

ce
)

(no
 ai

rbo
rne

)
FI

XE
D

EA
RT

H 
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
ITE

 (sp
ac

e-t
o-E

art
h)

FIX
ED

-S
AT

EL
LIT

E
 (E

art
h-t

o-s
pa

ce
)

ME
TE

OR
OL

OG
IC

AL
-

 S
AT

EL
LIT

E
 (s

pa
ce

-to
-E

art
h)

FI
XE

D
Mo

bil
e-s

ate
llit

e
(E

art
h-t

o-s
pa

ce
)

(no
 ai

rbo
rne

)

FIX
ED

-S
AT

EL
LIT

E
 (E

art
h-t

o-s
pa

ce
)

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

ITE
 (s

pa
ce

-to
-E

art
h)

Sp
ac

e r
es

ea
rch

 (d
ee

p s
pa

ce
)(s

pa
ce

-to
-E

ar
th)

SP
AC

E 
RE

SE
AR

CH
 (d

ee
p s

pa
ce

)(s
pa

ce
-to

-E
ar

th)
FI

XE
D

SP
AC

E 
RE

SE
AR

CH
 (s

pa
ce

-to
-E

ar
th)

FI
XE

D Earth
exploration  -

satellite 
(active)

Radio-
location

Space 
research
 (active)

EARTH
EXPLORATION-

SATELLITE
 (active)

RADIO-

LOCATION

SPACE
RESEARCH

 (active)

Ra
dio

loc
at

ion
RA

DI
OL

OC
AT

IO
N

Ra
dio

loc
at

ion
Ra

dio
loc

at
ion

Ra
dio

loc
at

ion
Me

teo
ro

log
ica

l A
ids

Earth
exploration - 

satellite 
(active)

Radio-
location

Space 
research
 (active)

EARTH
EXPLORATION

SATELLITE
 (active)

RADIO-

LOCATION

SPACE
RESEARCH

 (active)

Ra
dio

loc
at

ion
Ra

dio
loc

at
ion

Am
at

eu
r-s

at
ell

ite
Am

at
eu

r
Ra

dio
loc

at
ion

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

N

FI
XE

D
EA

RT
H 

EX
PL

OR
AT

IO
N-

SA
TE

LL
ITE

 (p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

ITE
 (p

as
siv

e)
SP

AC
E 

RE
SE

AR
CH

 (p
as

siv
e) FIX

ED
-S

AT
EL

LIT
E (

sp
ac

e-t
o-E

art
h)

FI
XE

D FIX
ED

-S
AT

EL
LIT

E (
sp

ac
e-t

o-E
art

h)

FI
XE

D FI
XE

D
FI

XE
D-

SA
TE

LL
IT

E 
(E

ar
th-

to-
sp

ac
e)

Space 
research
 (active)

EARTH
EXPLORATION -

SATELLITE 
(active)

SPACE
RESEARCH

 (active)

Aer
ona

tuic
al

Rad
iona

viga
tion

Earth
exploration -

satellite 
(active)

RADIO -
LOCATION

SPACE

RESEARCH

Radio-
location

Space 
research

RADIO - 
LOCATION

Space 
research

FIXED-
SATELLITE

(Earth-to-space)

Space 
research

Radio - 
location

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
Mo

bil
e-s

ate
llit

e (
Ea

rth
-to

-sp
ac

e)
Sp

ac
e 

re
se

ar
ch

Mo
bil

e-s
ate

llit
e (

sp
ac

e-t
o-E

art
h)

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

Mo
bil

e-s
ate

llit
e

(E
art

h-t
o-s

pa
ce

) Sp
ac

e r
es

ea
rch

MO
BI

LE
SP

AC
E 

RE
SE

AR
CH

Fix
ed

FI
XE

D
SP

AC
E 

RE
SE

AR
CH

Mo
bil

e

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
AE

RO
NA

UT
IC

AL
 

RA
DI

ON
AV

IG
AT

IO
N

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

RA
DI

OL
OC

AT
IO

N
Sp

ac
e r

es
ea

rch
 (d

ee
p s

pa
ce

)(E
ar

th-
to-

sp
ac

e)
RA

DI
OL

OC
AT

IO
N

RA
DI

OL
OC

AT
IO

N

EARTH
EXPLORATION- 

SATELLITE 
(active)

RADIO-
LOCATION

SPACE
RESEARCH

 (active)

Earth
exploration-

satellite (active)

Radio-
location

Space 
research
 (active)

Ra
dio

loc
at

ion

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

FI
XE

D
FI

XE
D-

SA
TE

LL
IT

E 
(sp

ac
e-

to-
Ea

rth
)

SP
AC

E 
RE

SE
AR

CH
(pa

ss
ive

)
EA

RT
H 

EX
PL

OR
AT

IO
N 

-
SA

TE
LL

ITE
 (p

as
siv

e)
FI

XE
D-

SA
TE

LL
IT

E 
(sp

ac
e-

to-
Ea

rth
)

FI
XE

D-
SA

TE
LL

IT
E 

(sp
ac

e-
to-

Ea
rth

)
MO

BI
LE

-S
AT

EL
LIT

E 
(sp

ac
e-t

o-E
art

h)

Standard
frequency

and
time signal

satellite
(space-to-

Earth)

FI
XE

D-
SA

TE
LL

IT
E 

(sp
ac

e-
to-

Ea
rth

)

MO
BI

LE
-S

AT
EL

LIT
E 

(sp
ac

e-t
o-E

art
h)

FIX
ED

EA
RT

H 
EX

PL
OR

AT
IO

N 
-

SA
TE

LL
ITE

 (p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
(pa

ss
ive

)

FI
XE

D
MO

BI
LE

**

EARTH
EXPLORATION- 

SATELLITE 
(passive)

MOBILE**

FIXED

SP
AC

E
RE

SE
AR

CH
(pa

ss
ive

)
RA

DI
O

AS
TR

ON
OM

Y

MO
BI

LE
FI

XE
D

FI
XE

D
MO

BI
LE

FI
XE

D
MO

BI
LE

EA
RT

H 
EX

PL
OR

AT
IO

N 
-

SA
TE

LL
ITE

 - (
pa

ss
ive

)
SP

AC
E 

RE
SE

AR
CH

(pa
ss

ive
)

RA
DI

O
AS

TR
ON

OM
Y

Earth
exploration -

satellite 
(active)

RA
DI

ON
AV

IG
AT

IO
N

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)
FI

XE
D

Standard frequency and 
time signal satellite

(Earth-to-space)

FI
XE

D

FIXED

EARTH
EXPLORATION -

SATELLITE
(space-to-Earth) 

SPACE
RESEARCH

(space-to-Earth)

MOBILE

INTER-SATELLITE

Int
er-

sa
tel

lite
FI

XE
D

IN
TE

R-
SA

TE
LL

ITE

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

RA
DI

OL
OC

AT
IO

N
MA

RI
TI

ME
RA

DI
ON

AV
IG

AT
IO

N

AE
RO

NA
UT

IC
AL

 R
AD

IO
NA

VI
GA

TI
ON

IN
TE

R-
SA

TE
LL

ITE

Inter-satellite

Earth
exploration -

satellite 
(active)

FI
XE

DFI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

FIX
ED

Sp
ac

e r
es

ea
rch

Ra
dio

loc
at

ion
Ra

dio
loc

at
ion

Ra
dio

loc
at

ion

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

N

Earth
exploration-

satellite (active)

3.0
 

                    3.1
 

                                3.3
 

                                3.5
 

                           3.6
 

                    3.6
5 

                     3.7
 

                                                                                                                                                 4.2
 

                                                        4.4
 

                       4.5
 

                                                     4.8
 

                     4.9
4 

                4.9
9 

             5.0
 

              5.0
1 

                5.0
3 

                        5.1
5 

                    5.2
5 

                                      5.2
55

 
                                     5.3

5 
                                      5.4

6 
                                      5.4

7 
                                      5.5

7 
           5.6

 
            5.6

5 
            5.8

3 
               5.8

5 
               5.9

25
 

               6.4
25

 
                 6.5

25
 

                6.7
 

          6.8
75

 
          7.0

25
 

          7.0
75

 
            7.1

25
 

            7.1
45

 
            7.1

9 
              7.2

35
 

            7.2
5 

             7.3
 

              7.4
5 

               7.5
5 

               7.7
5 

              7.8
5 

           7.9
 

           8.0
25

 
                    8.1

75
 

                     8.2
15

 
                    8.4

 
          8.4

5 
          8.5

 
         8.5

5 
                           8.6

5 
          9.0

 
        9.2

 
          9.3

 
         9.5

 
                         9.8

 
          10

.0 
           10

.45
 

          10
.5 

         10
.55

 
           10

.6 
             10

.68
 

        10
.7 

               11
.7 

               12
.2 

           12
.7 

          13
.25

 
                          13

.4 
                         13

.75
 

                             14
.0 

                14
.2 

             14
.4 

                14
.5 

         14
.71

45
 

            14
.8 

         15
.13

65
 

         15
.35

 
              15

.4 
           15

.43
 

                15
.63

 
          15

.7 
          16

.6 
           17

.1 
            17

.2 
                       17

.3 
              17

.7 
         17

.8 
        18

.3 
         18

.6 
                 18

.8 
          19

.3 
           19

.7 
               20

.2 
                            21

.2 
               21

.4 
          22

.0 
           22

.21
 

                            22
.5 

          22
.55

 
             23

.55
 

          23
.6 

                  24
.0 

           24
.05

 
                             24

.25
 

          24
.45

 
         24

.65
 

         24
.75

 
               25

.05
 

                25
.25

 
          25

.5 
                                            27

.0 
                  27

.5 
                      29

.5 
                            30

.0 

MO
BI

LE

FI
XE

D-
SA

TE
LL

IT
E 

(sp
ac

e-
to-

Ea
rth

)

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

Earth
exploration -

satellite 
(active)

Am
at

eu
r-s

at
ell

ite
(s

pa
ce

-to
-E

ar
th

)

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

FI
XE

D 
-

SA
TE

LL
IT

E
(E

ar
th-

to-
sp

ac
e)

MO
BI

LE
 -

SA
TE

LL
IT

E
(E

ar
th-

to-
sp

ac
e)

Standard Frequency 
and 

Time Signal
Satellite

(space-to-Earth)

FI
XE

D
MO

BI
LE

RA
DI

O
AS

TR
ON

OM
Y

SP
AC

E
RE

SE
AR

CH
 

(p
as

siv
e)

EA
RT

H
EX

PL
OR

AT
IO

N 
-

SA
TT

EL
LIT

E 
(p

as
siv

e)

RA
DI

ON
AV

IG
AT

IO
N

IN
TE

R-
SA

TE
LL

IT
E

RA
DI

ON
AV

IG
AT

IO
N

Ra
dio

loc
at

ion

FI
XE

D

FI
XE

D

MO
BI

LE

Mobile
Fixed

BR
OA

DC
AS

TI
NG

MO
BI

LE

SP
AC

E 
RE

SE
AR

CH
 

(pa
ss

ive
)

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

ITE
 (p

as
siv

e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)
EA

RT
H 

EX
PL

OR
AT

IO
N-

SA
TE

LL
IT

E 
(p

as
siv

e)

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)

MOBILE

FIXED

MOBILE
SATELLITE
(space-to-

Earth)

MO
BI

LE
-

SA
TE

LL
IT

E
RA

DI
O

NA
VI

GA
TI

ON
RA

DI
O

NA
VI

GA
TIO

N-
SA

TE
LL

ITE

FIXED-
SATELLITE
(space-to-

Earth)

AM
AT

EU
R

AM
AT

EU
R-

SA
TE

LL
IT

E

SPACE
RESEARCH

(passive)

RADIO
ASTRONOMY

EARTH     
EXPLORATION-

SATELLITE
(passive)

MO
BI

LE
FI

XE
D

RA
DI

O-
LO

CA
TI

ON

IN
TE

R-
SA

TE
LL

IT
E RADIO-

NAVIGATION

RADIO-
NAVIGATION-

SATELLITE

AM
AT

EU
R

AM
AT

EU
R 

- S
AT

EL
LI

TE

RA
DI

O
LO

CA
TI

ON

EA
RT

H
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
IT

E 
(p

as
siv

e)
SP

AC
E 

RE
SE

AR
CH

(p
as

siv
e)SP

AC
E

RE
SE

AR
CH

(p
as

siv
e)

RA
DI

O
AS

TR
ON

OM
Y

MO
BI

LE
FI

XE
D

RA
DI

O
AS

TR
ON

OM
Y

IN
TE

R-
SA

TE
LL

IT
E

RA
DI

ON
AV

IG
AT

IO
N

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
IT

E

SPACE
RESEARCH

(Passive)

RA
DI

O
AS

TR
ON

OM
Y

EARTH
EXPLORATION-

SATELLITE
(Passive)

MO
BI

LE
FI

XE
D

MO
BI

LE
FI

XE
D

MOBILE

FIXED

FIXED-
SATELLITE

(space-to-Earth)

RA
DI

OL
OC

AT
IO

N
AM

AT
EU

R
AM

AT
EU

R-
SA

TE
LL

IT
E

Am
at

eu
r

Am
at

eu
r-s

at
ell

ite

EA
RT

H 
EX

PL
OR

AT
IO

N-
  

SA
TE

LL
IT

E 
(p

as
siv

e)

MO
BI

LE

SP
AC

E 
RE

SE
AR

CH
(d

ee
p  

sp
ac

e)
 (s

pa
ce

-to
-E

ar
th)

MO
BI

LE

Mobile-

satellite

(space-to-Earth)

SPACE

RESEARCH

(Earth-to-space)

FIXED-
SATELLITE

(space-to-Earth)

BR
OA

DC
AS

TI
NG

-
SA

TE
LL

IT
E

IN
TE

R-
 S

AT
EL

LI
TE

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 

(pa
ss

ive
)

FI
XE

D
MO

BI
LE

**

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)

EA
RT

H
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E

(p
as

siv
e)

RA
DI

ON
AV

IG
AT

IO
N

RA
DI

O-
LO

CA
TI

ON
SP

AC
E 

RE
SE

AR
CH

(d
ee

p  
sp

ac
e)

 (E
ar

th-
to-

sp
ac

e)
Ra

dio
-

loc
at

ion

Sp
ac

e r
es

ea
rch

(d
ee

p  
sp

ac
e)

(E
ar

th-
to-

sp
ac

e)

Ra
dio

loc
at

ion
RA

DI
OL

OC
AT

IO
N

EA
RT

H

EX
PL

OR
AT

IO
N 

-

SA
TT

EL
LIT

E 
(a

cti
ve

)

RADIO
LOCATION

SPACE
RESEARCH 

(active)

Ea
rth

ex
plo

ra
tio

n -
sa

tte
llit

e (
ac

tiv
e)

Radio
location

Space
research 
(active)

EA
RT

H 
EX

PL
OR

AT
IO

N 
-

SA
TE

LL
IT

E
(p

as
siv

e)
FI

XE
D

MO
BI

LE
SP

AC
E

RE
SE

AR
CH

 
(p

as
siv

e) SP
AC

E 
RE

SE
AR

CH
(sp

ac
e-

to-
Ea

rth
) FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E

 (s
pa

ce
-to

-E
ar

th)

EA
RT

H 
 E

XP
LO

RA
TI

ON
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

Ea
rth

 ex
plo

rat
ion

sa
tel

lite
(sp

ac
e-t

o-E
art

h)

FIXED-SATELLITE
(space-to-Earth)

FIXED
MOBILE

BR
OA

DC
AS

TI
NG

-
SA

TE
LL

IT
E

BR
OA

DC
AS

TI
NG

FIX
ED

- 
SA

TE
LL

ITE
(sp

ac
e-t

o-E
art

h)

FI
XE

D
MO

BI
LE

BR
OA

DC
AS

TI
NG

BR
OA

DC
AS

TI
NG

 S
AT

EL
LIT

E

FI
XE

D
MO

BI
LE

**
FIX

ED
-S

AT
EL

LIT
E

(E
AR

TH
-to

-sp
ac

e)
RA

DI
O 

AS
TR

ON
OM

Y

FIX
ED

-S
AT

EL
LIT

E (
Ea

rth
-to

-sp
ac

e)
MO

BI
LE

-S
AT

EL
LIT

E 
(E

ar
th-

to-
sp

ac
e)

MO
BI

LE
MO

BI
LE

-S
AT

EL
LIT

E 
(E

ar
th-

to-
sp

ac
e)

MO
BI

LE
-S

AT
EL

LIT
E

(E
ar

th-
to-

sp
ac

e)
MO

BI
LE

FI
XE

D

FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

MO
BI

LE
-S

AT
EL

LIT
E 

(E
ar

th-
to-

sp
ac

e)

FIXED

MOBILE

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)

IN
TE

R-
 S

AT
EL

LI
TE

IN
TE

R-
 S

AT
EL

LI
TE

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)

FIXED

MOBILE

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)
IN

TE
R-

 S
AT

EL
LI

TE

FIXED

MOBILE

IN
TE

R-
 S

AT
EL

LI
TE

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

(p
as

siv
e)

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)

MOBILE

FIXED

RA
DI

O-
LO

CA
TI

ON

IN
TE

R-
 S

AT
EL

LI
TE

FI
XE

D
MO

BI
LE

IN
TE

R-
 S

AT
EL

LI
TE

IN
TE

R-
 S

AT
EL

LI
TE

EA
RT

H 
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E 

SP
AC

E 
RE

SE
AR

CH
 

FI
XE

D
MO

BI
LE

 **

IN
TE

R-
 S

AT
EL

LI
TE

MO
BI

LE

BR
OA

DC
AS

TI
NG

FIXED- 
SATELLITE
(space-to-

Earth)

Space
research

(space-to-
Earth)

MOBILE

Am
at

eu
r

RA
DI

O
AS

TR
ON

OM
Y

RA
DI

OL
OC

AT
IO

N
Sp

ac
e r

es
ea

rch
(sp

ac
e-

to-
Ea

rth
)

Am
at

eu
r

RA
DI

OL
OC

AT
IO

N
Sp

ac
e r

es
ea

rch
(sp

ac
e-

to-
Ea

rth
)

AM
AT

EU
R

RA
DI

OL
OC

AT
IO

N

FIXED-
SATELLITE

(Earth-to-space)

MOBILE-
SATELLITE
(Earth-to-space)

Space
research

(space-to-Earth)

FIXED

MOBILE

FIXED-
SATELLITE

(Earth-to-space)

FIXED

MOBILE

EARTH
EXPLORATION-

SATELLITE
(active)

SPACE
RESEARCH

(active)

RADIO-
LOCATION

RA
DI

O-
LO

CA
TI

ON
MO

BI
LE

FI
XE

D

FIXED

MOBILE

RADIO
ASTRONOMY

RADIO-
LOCATION

RADIO-
NAVIGATION

RADIO-
NAVIGATION-

SATELLITE

RA
DI

O
AS

TR
ON

OM
Y

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)
EA

RT
H

EX
PL

OR
AT

IO
N-

SA
TE

LL
IT

E
 (p

as
siv

e)

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)

FI
XE

D
MO

BI
LE

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)

EA
RT

H
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E

 (p
as

siv
e)

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)
EA

RT
H

EX
PL

OR
AT

IO
N-

SA
TE

LL
IT

E
 (p

as
siv

e)

SP
AC

E
RE

SE
AR

CH
(p

as
siv

e)
IN

TE
R-

SA
TE

LL
IT

E

FI
XE

D
MO

BI
LE

Am
at

eu
r FIXED-

SATELLITE
(space-to-Earth)

MOBILE-

SATELLITE

(space-to-Earth)

Radio
astronomy FIXED

MOBILE

INTER-
SATELLITE

EA
RT

H
EX

PL
OR

AT
IO

N-
SA

TE
LL

IT
E

 (a
cti

ve
)

RA
DI

O
AS

TR
ON

OM
Y

Ra
dio

 as
tro

no
my

Am
at

eu
r -

 sa
te

llit
e

Am
at

eu
r

FI
XE

D
MO

BI
LE

RA
DI

O 
AS

TR
ON

OM
Y

SP
AC

E 
RE

SE
AR

CH
(p

as
siv

e)
RA

DI
O 

AS
TR

ON
OM

Y
EA

RT
H 

EX
PL

OR
AT

IO
N-

SA
TE

LL
IT

E
 (p

as
siv

e)

FI
XE

D
MO

BI
LE

RA
DI

O 
AS

TR
ON

OM
Y

RA
DI

OL
OC

AT
IO

N
EA

RT
H 

EX
PL

OR
AT

IO
N-

SA
TE

LL
IT

E
 (p

as
siv

e)

FIXED

RA
DI

O
 A

ST
RO

NO
MY

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

MO
BI

LE
-

SA
TE

LL
IT

E
(sp

ac
e-

to-
Ea

rth
)

FI
XE

D
MO

BI
LE

FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

IN
TE

R-
SA

TE
LL

ITE

EA
RT

H
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
IT

E 
(p

as
siv

e)
SP

AC
E 

RE
SE

AR
CH

(p
as

siv
e)

IN
TE

R-
SA

TE
LL

IT
E

SP
AC

E 
RE

SE
AR

CH
(p

as
siv

e)
EA

RT
H

EX
PL

OR
AT

IO
N-

 
SA

TE
LL

IT
E 

(p
as

siv
e)

EA
RT

H
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
IT

E 
(p

as
siv

e)
IN

TE
R-

SA
TE

LL
IT

E
SP

AC
E 

RE
SE

AR
CH

(p
as

siv
e)

EA
RT

H 
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
IT

E 
(p

as
siv

e)
SP

AC
E 

RE
SE

AR
CH

(p
as

siv
e)

FIXED

MOBILE

MO
BI

LE
SA

TE
LL

IT
E

IN
TE

R-
SA

TE
LL

IT
E

SP
AC

E 
RE

SE
AR

CH
(p

as
siv

e)
EA

RT
H

EX
PL

OR
AT

IO
N-

 
SA

TE
LL

IT
E 

(p
as

siv
e)

RA
DI

O
AS

TR
ON

OM
Y

FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E

(E
ar

th-
to-

sp
ac

e)

RA
DI

O
AS

TR
ON

OM
Y

SP
AC

E 
RE

SE
AR

CH
 (p

as
siv

e)

FIXED

FI
XE

D-
SA

TE
LL

IT
E 

(E
ar

th-
to-

sp
ac

e)
RA

DI
O

AS
TR

ON
OM

Y

MOBILE

FI
XE

D
MO

BI
LE

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

EA
RT

H
EX

PL
OR

AT
IO

N-
 

SA
TE

LL
IT

E 
(p

as
siv

e)
SP

AC
E 

RE
SE

AR
CH

(p
as

siv
e)

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

RA
DI

O-
NA

VI
GA

TI
ON

RA
DI

O-
NA

VI
GA

TI
ON

-
SA

TE
LL

IT
E

RADIO-
LOCATION

RA
DI

OL
OC

AT
IO

N
RA

DI
OA

ST
RO

NO
MY

Ra
dio

as
tro

no
my

SP
AC

E 
RE

SE
AR

CH
(p

as
siv

e)
RA

DI
OA

ST
RO

NO
MY

FIXED

MOBILE

MO
BI

LE
-S

AT
EL

LIT
E

(E
ar

th-
to-

sp
ac

e)
RA

DI
O

AS
TR

ON
OM

Y
RA

DI
ON

AV
IG

AT
IO

N-
SA

TE
LL

IT
E

RA
DI

O 
NA

VI
GA

TI
ON

FI
XE

D
FIX

ED
-S

AT
EL

LIT
E

(E
art

h-t
o-s

pa
ce

)

NO
T A

LL
OC

AT
ED

MO
BI

L-
ES

AT
EL

LIT
E

(sp
ac

e-
to-

Ea
rth

)

RA
DI

OL
OC

AT
IO

N

RA
DI

OL
OC

AT
IO

N

MO
BI

LE
FI

XE
D-

SA
TE

LL
IT

E
(sp

ac
e-

to-
Ea

rth
)

Am
at

eu
r

FI
XE

D
FI

XE
D-

SA
TE

LL
IT

E
(sp

ac
e-

to-
Ea

rth
)

MO
BI

LE

FI
XE

D-
SA

TE
LL

IT
E

(sp
ac

e-
to-

Ea
rth

)

MOBILE-

SATELLITE

(space-to-Earth)

MOBILE

FIXED

MO
BI

LE

FIXED

FI
XE

D

FI
XE

D

30
.0 

                                   31
.0 

                  31
.3 

                      31
.8 

                32
.3 

                              33
.0 

            33
.4 

                      34
.2 

                   34
.7 

                  35
.5 

                      36
.0 

                   37
.0 

             37
.5 

                    38
.0 

                      38
.6 

                         39
.5 

                     40
.0 

                         40
.5 

                          41
.0 

                          42
.0 

             42
.5 

             43
.5 

              45
.5 

              46
.9 

                 47
.0 

          47
.2 

            48
.2 

            50
.2 

                50
.4 

                              51
.4 

          52
.6 

           54
.25

 
          55

.78
 

                       56
.9 

                        57
.0 

                       58
.2 

                       59
.0 

                        59
.3 

                      64
.0 

                         65
.0 

                       66
.0 

                        71
.0 

                                   74
.0 

                              76
.0 

               77
.0 

               77
.5 

                 78
.0 

                81
.0 

                                  84
.0 

                                  86
.0 

                                                     92
.0 

                             94
.0 

                                         94
.1 

                              95
.0 

                                10
0.0

 
                              10

2.0
 

                             10
5.0

 
                              10

9.5
 

                             111
.8 

                              11
4.2

5 
                             11

6.0
 

                              12
2.2

5 
         12

3.0
 

                                   13
0.0

 
                             13

4.0
 

                13
6.0

 
               14

1.0
 

         14
8.5

 
                      15

1.5
 

          15
5.5

 
                      15

8.5
 

                              16
4.0

 
                       16

7.0
 

                            17
4.5

 
                  17

4.8
 

                       18
2.0

 
                      18

5.0
 

                       19
0.0

 
                       19

1.8
 

                               20
0.0

 
                      20

9.0
 

                            21
7.0

 
                               22

6.0
 

                                    23
1.5

 
                  23

2.0
 

                               23
5.0

 
                      23

8.0
 

                                   24
0.0

 
                  24

1.0
 

         24
8.0

 
         25

0.0
 

                25
2.0

 
                       26

5.0
 

        27
5.0

 
       30

0.0
 

  

30GHz 300 GHz

Ama
teur

-
sate

llite

Ama
teur

-sat
ellite

Ama
teur

-sat
ellite

RADIO
ASTRONOMY

RA
DIO

AST
RO

NO
MY

RA
DIO

AST
RO

NO
MY

RA
DIO

AST
RO

NO
MY

BR
O

AD
C

AS
TI

N
G

SA
TE

LL
IT

E

SP
AC

E 
RE

SE
AR

CH
(sp

ac
e-

to-
Ea

rth
)

RA
DI

ON
AV

IG
AT

IO
N-

SA
TE

LL
IT

E
RA

DI
O-

NA
VI

GA
TI

ON
-

SA
TE

LL
IT

E

Sp
ac

e r
es

ea
rch

(sp
ac

e-
to-

Ea
rth

)

Sp
ac

e r
es

ea
rch

(sp
ac

e-
to-

Ea
rth

) RA
DIO

AST
RO

NO
MY

RA
DIO

AST
RO

NO
MY

ISM - 6.78 ± .015 MHz ISM - 13.560 ± .007 MHz ISM - 27.12 ± .163 MHz

ISM - 40.68 ± .02 MHz

3 GHzISM - 915.0± .13 MHz ISM - 2450.0± .50 MHz

3 GHz

ISM - 122.5± 0.500 GHz
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