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ABSTRACT

Radio astronomy, on its part, requires “quiet zones” to be able to receive incoming cosmic signals
unaffected by interference to enable astronomers and others learn about universe. The agenda item
1.16 of WRC-2000 contains a number of issues relevant for radio astronomy, but some of them are
more important than others. The preparations for WRC-2000 have reached a close-to-final stages,
with a number of proposals to this agenda item submitted to the ITU by many countries and
groups of countries, like APT, CEPT and CITEL. There is no clear preference to any one of these
proposals since their differences are only minor. However, several points remain to be solved in
the APT and CITEL. Fortunately, the preparation went very well, and consensus was reached on
allocations above 71 GHz and three resolutions. The radio astronomy has obtained about 100 GHz
of new spectrum allocations in bands above 71 GHz. In addition, a new resolution was approved
by plenary meeting of WRC-2000. It deals with the consideration by a future WRC of sharing and
compatibility issues between passive and active services in adjacent bands particularly with the
space services (downlinks) into radio astronomy above 71 GHz. Therefore, in future, there should
be a need for studies to be made to determine if and under what conditions sharing is possible,
given that modifications were made on the basis of requirements known now and that little was
known of requirements and implementation plans for active services in bands above 71 GHz.
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55 3.— WRC-2000 3199 Fa4 A2 &35 A5
ARTICLE S5
Frequency allocations

S5.149 In making assignments to stations of other services to which the bands:

13 360-13 410 kHz,
25 550-25 670 kHz,
37.5-38.25 MHz,
73-74.6 MHz in Regions 1 and 3,
150.05-153 MHz in Region 1,
322-328.6 MHz,
406.1-410 MHz,
608-614 MHz in Regions 1 and 3,
1 330-1 400 MHz,

1 610.6-1 613.8 MHz,
1 660-1 670 MHz,

1 718.8-1 722.2 MHz,
2 655-2 690 MHz,

3 260-3 267 MHz,

3 332-3 339 MHz,

3 345.8-3 352.5 MHz,
4 825-4 835 MHz,

4 950-4 990 MHz,

4 990-5 000 MHz,

6 650-6 675.2 MHz,
10.6-10.68 GHz,
14.47-14.5 GHz,
922.01-22.21 GHz,
22.21-22.5 GHz,
22.81-22.86 GHz,
23.07-23.12 GHz,
31.2-31.3 GHz,
31.5-31.8 GHz in Regions 1 and 3,
36.43-36.5 GHz,
42.5-43.5 GHz,
42.77-42.87 GHz,
43.07-43.17 GHz,
43.37-43.47 GHz,
48.94-49.04 GHz,
76-86 GHz,

92-94 GHz,

94.1-100 GHz,
102-109.5 GHz,
111.8-114.25 GHz,
128.33-128.59 GHz,
129.23-129.49 GHz,
130-134 GHz,
136-148.5 GHz,
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S$5.149 continue

151.5-158.5 GHz,
168.59-168.93 GHz,
171.11-171.45 GHz,
172.31-172.65 GHz,
173.52-173.85 GHz,
195.75-196.15 GHz,
209-226 GHz,
241-250 GHz,
9252-275 GHz

are allocated, administrations are urged to take all practicable steps to protect the radio astronomy service from
harmful interference. Emissions from spaceborne or airborne stations can be particularly serious sources of inter-
ference to the radio astronomy service (see Nos. 54.5 and S4.6 and Article $29).

S5.340 All emissions are prohibited in the following bands:
1400-1427 MHz,
2690-2700 MHz,  except those provided for by Nos. S5.421 and S5.422,
10.68-10.7 GHz,  except those provided for by No. $5.483,
15.35-15.4 GHz,  except those provided for by No. §5.511,
23.6-24 GHz,
31.3-31.5 GHz,
31.5-31.8 GHz, in Region 2,
48.94-49.04 GHz, from airborne stations,
50.2-50.4 GHz2,  except those provided for by No. S$5.5554,
52.6-54.25 GHz,
86-92 GHz,
100-102 GHz,
. 109.5-111.8 GHz,
114.25-116 GHz
148.5-151.5 GHz,
164-167 GHz,
182-185 GHz, except those provided for by No. S5.563,
190-191.8 GHz,
200-209 GHz,
226-231.5 GHz,
250-252 GHz.

S5.554 In the bands 43.5-47 GHz, 66-71 GHz, 95-100 GHz, 123-130 GHz, 191.8-200 GHz and 252-265 GHz,
satellite links connecting land stations at specified fixed points are also authorized when used in conjunction with
the mobile-satellite service or the radionavigation-satellite service.

S5.558 In the bands 55.78-58.2 GHz, 59-64 GHz, 66-71 GHz, 122.25-123 GHz, 130-134 GHz, 167-174.8 GHz
and 191.8-200 GHz, stations in the aeronautical mobile service may be operated subject to not causing harmful
interference to the inter-satellite service (see No. $5.43).
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66-86 GHz

B

Allocation to services

-

Region 1

Region 2 Region 3

71-74

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

MOBILE-SATELLITE (space-to-Earth)

74-75.5

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
S5.561

75.5-76

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

BROADCASTING
BROADCASTING-SATELLITE
Space research (space-to-Earth)
S5.561 SS5.EEE

76-71.5

RADIO ASTRONOMY
RADIOLOCATION

Amateur

Amateur-satellite

Space research (space-to-Earth)
S$5.149

71.5-78

AMATEUR
AMATEUR-SATELLITE
Radio astronomy

Space research (space-to-Earth)
S5.149

78-79

RADIOLOCATION

Amateur

Amateur-satellite

Radio astronomy

Space research (space-to-Earth)
$5.149 S§5.560
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79-81 RADIO ASTRONOMY
RADIOLOCATION
Amateur 4
Amateur-satellite
Space research (space-to-Earth)
S5.149

81-84 FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
Space research (space-to-Earth)
S5.149 S5.DDD

84-86 FIXED
FIXED-SATELLITE (Earth-to-space) S5.PPP
MOBILE
RADIO ASTRONOMY
S$5.149

S5.561 In the band 74-76 GHz, stations in the fixed, mobile and broadcasting services shall not cause harmful
interference to stations of the fixed-satellite service or stations of the broadcasting-satellite service operating in
accordance with the decisions of the appropriate frequency assignment planning conference for the broadcasting-
satellite service. '

S5.EEE The band 75.5-76 GHz is also allocated to the amateur and amateur-satellite services on a primary basis
until the year 2006. ‘

S5.DDD The 81-81.5 GHz band is also allocated to the amateur and amateur-satellite services on a secondary basis.

S5.PPP In Japan, use of the band 84-86 GHz, by the fixed-satellite service (Earth-to-space) is limited to feeder
links in the broadcasting-satellite service using the geostationary-satellite orbit.
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86-119.98 Gliz

1

Allocation to services

l

Region 1

Region 2 [ Region 3

86-92

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

S$5.340

92-94

FIXED

MOBILE

RADIO ASTRONOMY
RADIOLOCATION
S5.149

94-94.1

EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION

SPACE RESEARCH (active)

Radio astronomy

S85.562 SS.FFF

94.1-95

FIXED

MOBILE

RADIO ASTRONOMY
RADIOLOCATION
S5.149

95-100

FIXED

MOBILE

RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
§5.149 §5.554

160-102

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

S5.340 S5.341

1102-105

FIXED

MOBILE

RADIO ASTRONOMY
S5.149  §5.341
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105-109.5 FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive) S5.CCA
S5.149 S5.341

109.5-111.8 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
$5.340 S5.341

111.8-114.25 FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive) S5.CCA
S$5.149 $5.341

114.25-116 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
S5.340 S5.341

116-119.98 EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE S5.XXY
SPACE RESEARCH (passive)
S5.341

S5.FFF Transmissions from space stations of the Earth exploration-satellite service (active) that are directed
into the main beam of a radio astronomy antenna have the potential to damage some radio astronomy receivers.
Space agencies operating the transmitters and the radio astronomy stations concerned should mutually plan their
operations so as to avoid such occurrences to the maximum extent possible.

S5.CCA Use of this allocation is limited to space-based radio astronomy only.

S5.XXY Use of the band 116-122.25 GHz by the inter-satellite service is limited to satellites in the geostationary-
satellite orbit. The single-entry power flux-density produced by a station in the inter-satellite service, for all
conditions and for all methods of modulation, at all altitudes from 0 km to 1 000 km above the Earths surface and
in the vicinity of all geostationary orbital positions occupied by passive sensors, shall not exceed 148 dB(W/(m2
MHz)) for all angles of arrival.
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119.98-1585 GHz

Allocation to services

Region 1

Region 2 I Region 3

119.98-120.02

EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE S5.XXY

SPACE RESEARCH (passive)

55.341

120.02-122.25

EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE  S5.XXY

SPACE RESEARCH (passive)

S5.138

122.25-123

FIXED
INTER-SATELLITE
MOBILE S§5.558
Amateur

S5.138

123-126

FIXED-SATELLITE (space-to-Earth)
MOBILE-SATELLITE (space-to-Earth)
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
Radio astronomy

S5.554

126-130

FIXED-SATELLITE (space-to-Earth)
MOBILE-SATELLITE (space-to-Earth)
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
Radio astronomy S5.QQQ

S5.149 85.554

130-134

EARTH EXPLORATION-SATELLITE (active) S5.LLL

FIXED
INTER-SATELLITE
MOBILE S5.558
RADIO ASTRONOMY
S55.149 S5.FFF

134-136

AMATEUR
AMATEUR-SATELLITE
Radio astronomy
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136-141 RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite
S5.149

141-148.5 FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
S5.149

148.5-151.5 EARTH EXPLORATION-SATELLITE (passive)
' RADIO ASTRONOMY
SPACE RESEARCH (passive)
S5.340

151.5-155.5 FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
55.149

155.5-158.5 EARTH EXPLORATION-SATELLITE (passive) S5.AAB
FIXED
MOBILE
RADIO ASTRONOMY
SPACE RESEARCH (passive) S5.CCA
S5.149 S5.BBA

$5.QQQ Additional allocation: In Korea (Rep. of), the bands 128-130 GHz, 171-171.6 GHz, 172.2-172.8 GHz
and 173.3-174 GHz are also allocated to the radio astronomy service on a primary basis until 2015.

S5.LLL The allocation to the Earth exploration-satellite service (active) is limited to the band 133.5-134 GHz.

S5.AAB In the band 155.5-158.5 GHz, the allocation to the Earth exploration-satellite (passive) and space
research (passive) services shall terminate on 1 January 2018.

S5.BBA The date of entry into force of the allocation to the fixed and mobile services in the band 155.5-158.5
GHz shall be 1 January 2018.



82

CHUNG et al

158.5-202 Gliz

I

Allocation to services

li Region 1

Region 2 i Region 3

158.5-164

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

MOBILE-SATELLITE (space-to-Earth)

164-167

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

S5.340

167-168

FIXED

FIXED-SATELLITE (space-to-Earth)
INTER-SATELLITE

MOBILE §5.558

168-170

FIXED

FIXED-SATELLITE (space-to-Earth)
INTER-SATELLITE

MOBILE S§5.558

S5.149

170-174.5

FIXED

FIXED-SATELLITE (space-to-Earth)
INTER-SATELLITE

MOBILE $5.558

S5.149  S5.00Q

174.5-174.8

FIXED
INTER-SATELLITE
MOBILE §$5.558

174.8-182

EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE S5.YYY
SPACE RESEARCH (passive)

182-185

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

$5.340 S5.563
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185-190 EARTH EXPLORATION-SATELLITE (passive)
INTER-SATELLITE S5.YYY
SPACE RESEARCH (passive)

190-191.8 EARTH EXPLORATION-SATELLITE (passive)
SPACE RESEARCH (passive)
$5.340

191.8-200 FIXED

INTER-SATELLITE

MOBILE S5.558
MOBILE-SATELLITE
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
S5.149 S5.341 S5.554

200-202 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
$5.340 S5.341 S5.RRR

S5.YYY Use of the bands 174.8-182 GHz and 185-190 GHz by the inter-satellite service is limited to satellites in
the geostationary-satellite orbit. The single-entry power flux-density produced by a station in the inter-satellite
service, for all conditions and for all methods of modulation, at all altitudes from 0 km to 1 000 km above the
Earths surface and in the vicinity of all geostationary orbital positions occupied by passive sensors, shall not
exceed 144 dB(W/(m2 MHz)) for all angles of arrival.

S5.RRR In the bands 200-209 GHz, 235-238 GHz, 250-252 GHz and 265-275 GHz, ground-based passive atmo-
spheric sensing is carried out to monitor atmospheric constituents.
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202-1 000 GHz

" Allocation to services

| Region 1

Region 2 Region 3

202-209

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

S$5.340 S5.341 S5.RRR

209-217

FIXED

FIXED-SATELLITE (Earth-to-space)
MOBILE

RADIO ASTRONOMY

S5.149  S5.341

217-226

FIXED

FIXED-SATELLITE (Earth-to-space)
MOBILE

RADIO ASTRONOMY

SPACE RESEARCH (passive) S5.CCA
S5.149 §5.341

226-231.5

EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY

SPACE RESEARCH (passive)

$5.340

231.5-232

FIXED
MOBILE
Radiolocation

232-235

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

Radiolocation

235-238

EARTH EXPLORATION-SATELLITE (passive)
FIXED-SATELLITE (space-to-Earth)

SPACE RESEARCH (passive).

SS.RRR S5.NNN

238-240

FIXED

FIXED-SATELLITE (space-to-Earth)
MOBILE

RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
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240-241 FIXED
MOBILE
RADIOLOCATION

241-248 RADIO ASTRONOMY
RADIOLOCATION
Amateur
Amateur-satellite

S5.138  S85.149

248-250 AMATEUR
AMATEUR-SATELLITE
Radio astronomy
S5.149

250-252 EARTH EXPLORATION-SATELLITE (passive)
RADIO ASTRONOMY
SPACE RESEARCH (passive)
$5.340 S5.RRR

252-265 FIXED
MOBILE
MOBILE-SATELLITE (Earth-to-space)
RADIO ASTRONOMY
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
S5.149  $5.554

265-275 FIXED
FIXED-SATELLITE (Earth-to-space)
MOBILE
RADIO ASTRONOMY
S5.149  S5.RRR

275-1 000 (Not allocated) S5.565

S5.NNN The band 237.9-238 GHz is also allocated to the Earth exploration-satellite service (active) and the
space research service (active) for spaceborne cloud radars only.

SUP S5.564

S5.565 The frequency band 275-1 000 GHz may be used by administrations for experimentation with, and devel-
opment of, various active and passive services. In this band a need has been identified for the following spectral line
measurements for passive services: radio astronomy service: 275-323 GHz, 327-371 GHz, 388-424 GHz, 426-442
GHz, 453-510 GHz, 623-711 GHz, 795-909 GHz and 926-945 GHz; Earth exploration-satellite service (passive) and
space research service (passive): 275-277 GHz, 294-306 GHz, 316-334 GHz, 342-349 GHz, 363-365 GHz, 371-389
GHz, 416-434 GHz, 442-444 GHz, 496-506 GHz, 546-568 GHz, 624-629 GHz, 634-654 GHz, 659-661 GHz, 684-692
GHz, 730-732 GHz, 851-853 GHz and 951-956 GHz. Future research in this largely unexplored spectral region may
yield additional spectral lines and continuum bands of interest to the passive services. Administrations are urged
to take all practicable steps to protect these passive services from harmful interference until the date when the
allocation table is established in the above-mentioned frequency band.
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A: Amateur Service

AS: Amateur Satellite Service

B: Broadcasting Service

BS: Broadcasting-Satellite Service

E(a): Earth Exploration-Satellite

Service (active)

E(p): Earth Ef(ploration-Satellite
Service (passive)

F: Fixed Service

FS: Fixed-Satellite Service

C t
omments IS: Inter-Satellite Service

SR: Space Research Service

M: Mobile Service

MS: Mobile-Satellite Service

RA: Radio Astronomy Service

RL: Radiolocation Service

RN: Radionavigation Service

RNS: Radionavigation-Satellite Service

S(a): Space Research Service (active)

S(p): Space Research Service (passive)




