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GENERAL VHF Omnidirectional Range (VOR). Differential-Global- Air Traffic Control. 1. Air Traffic Control (ATC). 2. Air Traffic Control. 3.
UTILIZATION: Positioning-System (DGPS), government only.
108 117.975 121.9375-123.0875 128.8125 132.0125 136 137 138
-30 -
40 dB added attenuation
(see note below)
-60
| I i l 1
: T
SN U O Y 1011 T Y -4
E‘ -70 | | | J
Nt »
2 ; t ey
=5 f H
— ik i 5 .!' “““ i
90 Fdebde b
E: |l LI (BRI R ! ! 1
& N ik B TEqL): \
L] L
§ i Ve i \ |
g o e I EY ; il e N
- ¥ T | ] H H
- ey o e AT Pt e TR i
avg sample noise__ N u ”‘“ ....... hi LAY ST \IINW Jae,
-130 | {
min sample noise__ W
-150
108 Ll 114 "7 120 123 126 129 132 1356 138
Frequency (MHz)
Note: Concerning 108-114 MHz attenuated data, see comments in Table 1 (Section 2.5.1). 4. SPACE OPERATION (space-to-Earth), METEOROLOGICAL-SATELLITE (space-to-Earth), SPACE
RESEARCH (space-to-Earth), 137-137.025 MHz and 137.175-137.825 MHz: MOBILE-SATELLITE,
1. AERONAUTICAL MOBILE. Private aircraft. 137.025-137.175 MHz and 137.825-138: Mobile-Satellite.
2. 123.1 MHz: SAR (search and rescue) operations. 5.  Government use includes TIROS downlinks; non-Government includes nongeostationary nonvoice mobile
3.  AERONAUTICAL MOBILE. satellite systems (Little LEOS).

Figure 4. NTIA spectrum survey graph summarizing 8,900 sweeps across the 108-138 MHz range (System-1, band event 11,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT FIXED, MOBILE. FIXED, 5,6. 8.
ALLOCATIONS: MOBILE, 3.
NON-GOVERNMENT AMATEUR, | AMATEUR. | 3. 5. LAND MOBILE. 9. LAND MOBILE, 10.
ALLOCATIONS: 2.
GENERAL Non-tactical military land mobile 4. 7. Land transportation, public safety, Land transportation, public
UTILIZATION: communications. 1. industrial, Earth telecommand, etc. safety, industrial, etc.
138 144 146 148 149.9 150.8 156.2475-157.1875 162.0125
-30
};
SBO e EI— | | N Ay
| N |
"L
= -70 Il II .5y . , |
5 o -k M |
§ i ‘ 1 I v 1
3 , L L il
% o ! 1 | :
I | RO 11 | 1YL ok [BEA
% . X N il ! AL
L ¥ 1+ i | i e
% | T gty R
- ) 4 ] LA || .l LA | l | ] l :. N lli]
g Mo : IR T WP AT THL ORI A
N [ i J\m *Al'f iy ¥ ’} fﬂ .. mp . .I..,.m ;‘
avg sample noise__ PV YT IJI l__ g WML ! sl LYY A 'l U‘ RVLELEWN . .
-130 1
min sample noise__ [* A Eh e : me
-150
138 142 146 150 154 158 162

Frequency (MHz)

1. 143.75 MHz and 143.9 MHz: Civil Air Patrol.
2. AMATEUR-SATELLITE. 6. 150.05-150.8 MHz: FIXED, MOBILE.
3. MOBILE-SATELLITE (Earth-to-space). 7. Government use includes military nontactical mobile and fixed communications and TRANSIT-SAT
4. Nontactical military land mobile communications. 148.15 MHz: Civil Air Patrol. Government use downlinks. Non-Government use includes "Little LEOS."
includes TIROS command links and NASA satellite operations. Non-Government use includes 8. 157.0375-157.1875 MHz: MARITIME MOBILE, VHF distress systems communications.
nongeostationary nonvoice mobile satellite systems (Little LEOS). 9.  156.2475-157.0375 MHz: MARITIME MOBILE.
5. 149.9-150.05 MHz: RADIONAVIGATION-SATELLITE, MOBILE-SATELLITE (Earth-to-space). 10. 157.1875-157.45 MHz, 161.575-161.625 MHz, and 161.775-162.0125 MHz: MARITIME MOBILE.

Figure 5. NTIA spectrum survey graph summarizing 8,300 sweeps across the 138-162 MHz range (System-1, band event 11,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT FIXED, MOBILE
ALLOCATIONS:
NON-GOVERNMENT 1.
ALLOCATIONS:
GENERAL Land Mobile Radio (LMR) including weather radio, public safety, and law enforcement. 2.
UTILIZATION:
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1. FIXED, Land Mobile. 3. FIXED, MOBILE.

2. Industrial, public safety.

Figure 6. NTIA spectrum survey graph summarizing 73,500 sweeps across the 162-174 MHz range (System-1, Band Event 12,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT
ALLOCATIONS:

NON-GOVERNMENT
ALLOCATIONS:

BROADCASTING (television broadcasting), 1, 2.

GENERAL Channel 7 Channel 8 Channel 9 Channel 10 Channel 11 Channel 12 Channel 13
UTILIZATION: (Los Angeles) (San Diego) (Los Angeles) (San Diego) (Los Angeles) (San Diego) (Los Angeles;
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Note: Concerning 174-216 MHz attenuated data, see comments in Table 1 (Section 2.5.1).

1.  Subscription television services and limited wireless microphone operations also are permitted in this band.

Figure 7.

2.

broadcast purposes.

TV broadcast licencees are permitted to use subcarriers on a secondary basis for both broadcast and non-

NTIA spectrum survey graph summarizing 28,000 sweeps across the 174-216 MHz range (System-1, band event 13,
swept/m3 algorithm, sample detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT MARITIME MOBILE, Radiolocation, Fixed, Aeronautical Mobile, 1, 2. LAND MOBILE, Radiolocation, 1. Radiolocation, 1.
ALLOCATIONS:
NON-GOVERNMENT MARITIME MOBILE, Fixed, Radiolocation, Aeronautical Mobile, 2. LAND MOBILE. AMATEUR.
ALLOCATIONS:
GENERAL Automated maritime telecommunications systems. Trunked and conventional systems. Amateur (1.25 meters).
UTILIZATION:
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2. Secondary services, other than radiolocation, generally are limited to telemeterisgcated as

1. Radiolocation is limited to the military services.
telecommand operations.

Figure 8. NTIA spectrum survey graph summarizing 4,620 sweeps across the 216-225 MHz range (System-1, band event 14,
swept/m3 algorithm, sample detector, 3-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT FIXED, MOBILE, 1. 2. FIXED, MOBILE, 3.
ALLOCATIONS:
NON-GOVERNMENT 2 3.
ALLOCATIONS:
GENERAL Military tactical and training communications including air traffic control (ATC).
UTILIZATION: 2.
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1. Government usage is limited to military services; additionally, 235-322 MHz is allocated on a primary 2.  AERONAUTICAL RADIONAVIGATION, instrument landing systems (ILS) only.

basis to the mobile-satellite service. 242.95-243.05 MHz is used for search and rescue operations 3. 399.9-400.05 MHz: RADIONAVIGATION-SATELLITE, MOBILE-SATELLITE (Earth-to-space).
including position-indicating radiobeacons.

Figure 9. NTIA spectrum survey graph summarizing 4,300 sweeps across the 225-400 MHz range (System-1, band event 15,
swept/m3 algorithm, sample detector, 30-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 1 METEOROLOGICA. AIDS (Radiosonde)2, 3, 4, 5.
ALLOCATIONS:
NON-GOVERNMENT 1 METEOROLOGICA. AIDS (Radiosonde)3, 4, 5.
ALLOCATIONS:
GENERAL 1| Meteorologicaradiosonde ard satellie communicatia including GOES and TIROS-N.
UTILIZATION:
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1. STANDARD FREQUENCY AND TIME SIGNAL-SATELLITE (4001 MHz +/-25 kHz). 4. 401-4®@ MHz: SPACE OPERATION (space-to-Earth)Earh Exploration-Satell# (Earth-to-space),
2. 400.15-4Q0 MHz: METEOROLOGICAL-SATELLITE (space-to-Earth). Meteorological-Satellite(Earth-to-space).
3. 400.15-40 MHz: SPACE RESEARCH (space-to-EarthMOBILE-SATELLITE (space-to-EarthSpace 5. 402-48 MHz: Earh Exploration-Satelli (Earth-to-space)Meteorological-Satellé (Earth-to-space).
Operatim (space-to-Earth).
Figure 10. NTIA spectrun survey gragh summarizig 3,00 swees acros the 400-46 MHz range (System-1 bard evert 16,

swept/n8 algorithm sampé detectoy 3-kHz bandwidth) at Los Angeles CA, 1995.
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GOVERNMENT FIXED, MOBILE, RADIO ASTRONOMY, 1. FIXED, MOBILE, Space Research (space-to-space).
ALLOCATIONS:
NON-GOVERNMENT RADIO ASTRONOMY, 1.
ALLOCATIONS:
GENERAL
UTILIZATION: LMR, 2. LMR, 2.
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1. 406-406.1 MHz: MOBILE-SATELLITE (Earth-to-space). Satellite emergency position-indicating 2.

Fixed and mobile services are allocated for Government nonmilitary agencies.
authorized on a local-coordinated, secondary, noninterfering basis.

Figure 11. NTIA spectrum survey graph summarizing 22,200 sweeps across the 406-420 MHz range (System-1, band event 17,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.

Military use may be
radiobeacons (EPIRB) only. Supported by the joint U.S. SARSAT/Russian COSPAS satellite network.



LT

GOVERNMENT RADIOLOCATION.
ALLOCATIONS:
NON-GOVERNMENT Amateur.
ALLOCATIONS:
GENERAL Long-range surveillance radars, 1, 2.
UTILIZATION:
420 450
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1. Radiolocation is limited to military services. Primarily, long-range radar systems essential to the nations 2.  There is some non-Government use of spread spectrum modes; also, amateur weak signal modes (432-
early warning capability, law enforcement, and tracking objects in space. These systems use very high 433 MHz), television (420-432 & 438-444 MHz), repeaters (442-450 MHz), auxiliary links (433-
power and wide bandwidths. Low power radio control operations are permitted in the band. NASA and 435 MHz), and amateur satellite (435-438 MHz).
military use of telemetry and telecommand is also extensive.

Figure 12. NTIA spectrum survey graph summarizing 103 scans across the 420-450 MHz range (System-1, band event 18, stepped
algorithm, +peak detector, 1000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT Meteorological-Satellite (space-to-Earth).
ALLOCATIONS:
NON-GOVERNMENT LAND MOBILE. LAND MOBILE.
ALLOCATIONS:
GENERAL LMR, 1, 2, 3. LMR, 1, 2, 3. LMR, 2, 4, 5. LMR, 2, 4, 5.
UTILIZATION: (base or mobile) (mobile only) (base or mobile) (mobile only)
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1. 450-451 MHz and 455-456 MHz: Remote pickup broadcast. 3. 454-455 MHz and 459-460 MHz: Domestic Public.
2. 451-454 MHz, 456-459 MHz, 460-462.5375 MHz, 462.7375-467.5375 MHz, and 4.  462.5375-462.7375 MHz and 467.5375-467.7375 MHz: Personal.
467.7375-470 MHz: Public Safety, Industrial, Land Transportation. 5. 460-470 MHz: GOES and TIROS satellite downlinks.

Figure 13. NTIA spectrum survey graph summarizing 26,000 sweeps across the 450-470 MHz range (System-1, band event 19,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT
ALLOCATIONS:
NON-GOVERNMENT BROADCASTING, LAND MOBILE, 1, 2.
ALLOCATIONS:
GENERAL Channel 14 Channel 15 Channel 16 Channel 17 Channel 18 Channel 19 Channel 20|
UTILIZATION: (Los Angeles T-band) (San Diego) (Los Angeles T-band| (Los Angeles) (Los Angeles T-bahd)
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1. Land Mobile Radio Services include Public Safety, Domestic Public, Industrial, and Land Transportation 2. The band also is allocated to the fixed service to permit subscription television operations.
assignments in specific urban areas.

Figure 14. NTIA spectrum survey graph summarizing 14,500 sweeps across the 470-512 MHz range (System-1, band event 20,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 1.
ALLOCATIONS:
NON-GOVERNMENT BROADCASTING. 1 BROADCASTING.
ALLOCATIONS:
GENERAL Television broadcasting (channels 21-36). Television broadcasting (channels 38-69).
UTILIZATION:
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1. RADIO ASTRONOMY. No stations are authorized to transmit in this band.

Figure 15. NTIA spectrum survey graph summarizing 10,200 sweeps across the 512-806 MHz range (System-1, band event 21,
swept/m3 algorithm, sample detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT
ALLOCATIONS:
NON-GOVERNMENT LAND MOBILE, 1.
ALLOCATIONS:
GENERAL Conventional and 2. Cellular Systems (Public Mobile). 4. Conventional and 3. Cellular Systems (Public Base). 5 7.
UTILIZATION: Trunked (mobile). Trunked (base).
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5.  Aeronautical Mobile (air-to-ground).
Public Safety (mobile). 6. 896-901 MHz: Private Land Mobile (paired with 935-940 MHz).
Public Safety (base). 7. 901-902 MHz: General Mobile.

806-890 MHz: Limited allocation is available for television Channels 70-83.

pPONPE

Aeronautical Mobile (ground-to-air).
Figure 16. NTIA spectrum survey graph summarizing 6,420 sweeps across the 806-902 MHz range (System-1, band event 22,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION.
ALLOCATIONS:
NON-GOVERNMENT
ALLOCATIONS:
GENERAL Military radiolocation systems; Industrial scientific and medical (ISM); Automatic Vehicle Monitoring (AVM); spread spectrum devesyave ovens; digital communications; repeaters.
UTILIZATION: Fixed and mobile radio services are permitted on a secondary basis. Band utilization is increasing for non-Government ISM, spreachspeather modes, 1, 2.
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2. Emissions from microwave ovens manufactured after December 31, 1979, for operation at 915 MHz must

1.  Location and Monitoring Service (LMS) systems are authorized subject to not causing harmful interference
be confined within the band 902-928 MHz.

to Government stations and must tolerate interference from ISM devices and all authorized stations.

Figure 17. NTIA spectrum survey graph summarizing 66,000 sweeps across the 902-928 MHz range (System-1, band event 23, swept
algorithm, maximum-hold detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION.

ALLOCATIONS:
NON-GOVERNMENT
ALLOCATIONS:
GENERAL Military radiolocation systems; Industrial scientific and medical (ISM); Automatic Vehicle Monitoring (AVM); spread spectrum devesyave ovens; digital communications; repeaters.
UTILIZATION: Fixed and mobile radio services are permitted on a secondary basis. Band utilization is increasing for non-Government ISM, spreachspeather modes, 1, 2.
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1. Location and Monitoring Service (LMS) systems are authorized subject to not causing harmful interference 2. Emissions from microwave ovens manufactured after December 31, 1979, for operation at 915 MHz must
to Government stations and must tolerate interference from ISM devices and all authorized stations. be confined within the band 902-928 MHz.

Figure 18. NTIA spectrum survey graph summarizing 104 scans across the 902-928 MHz range (System-1, band event 24, stepped
algorithm, +peak detector, 1000-kHz bandwidth) at Los Angeles, CA, 1995.



ve

GOVERNMENT FIXED. FIXED.
ALLOCATIONS:
NON-GOVERNMENT 1. LAND FIXED. LAND MOBILE. 5. FIXED. FIXED.
ALLOCATIONS: MOBILE
GENERAL 1. 2. 3. Private land mobile (base)), 3. Auxiliary broadcasting, private fixed microwave, studio-to-transmitter links (STL's), 6.
UTILIZATION: 4.,
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1. FIXED. Private fixed microwave, public and private land mobile, telemetry applications. Two-way 4. Trunked and conventional systems in 12.5 kHz channels (paired with 896-901 MHz).
services paired with 952-953 MHz. 5.  MOBILE.
2. Public and private land mobile. 6.  944-952 MHz: Primarily, studio-to-transmitter links. 952-953 MHz paired with 928-929 MHz. 953-
3. Paired band for point-to-point and point-to-multipoint communications. 960 MHz: Primarily, fixed point-to-point communications.

Figure 19. NTIA spectrum survey graph summarizing 46,500 sweeps across the 928-960 MHz range (System-1, band event 25,
swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT AERONAUTICAL RADIONAVIGATION, 1.
ALLOCATIONS:
NON-GOVERNMENT AERONAUTICAL RADIONAVIGATION, 1.
ALLOCATIONS:
GENERAL TACAN, DME, MLS, ATCRBS, MODE-S, T-CAS, JTIDS, 2.
UTILIZATION:
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1. The 960-1215 MHz band is reserved on a worldwide basis for the use and development of electronic aids 2.  Tactical Air Navigation (TACAN). Distance Metering Equipment (DME). Microwave Landing System
to air navigation. On a case-by-case basis, Government systems utilizing spread spectrum techniques for (MLS). Air Traffic Control Radar Beacon system (ATCRBS, MODE-S, and IFF). Collision Avoidance
terrestrial communication, navigation, and identification may be authorized on condition that aeronautical System (T-CAS). Joint Tactical Information Distribution System (JTIDS).
radionavigation services not experience harmful interference.

Figure 20. NTIA spectrum survey graph summarizing 53,000 sweeps across the 960-1215 MHz range (System-2, band event 05,
swept/m3 algorithm, +peak detector, 300-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION, RADIOLOCATION. AERONAUTICAL RADIONAVIGATION, FIXED, MOBILE, RADIOLOCATION.
ALLOCATIONS: 1. Radiolocation.
NON-GOVERNMENT Amateur. AERONAUTICAL RADIONAVIGATION.
ALLOCATIONS:
GENERAL 2,3,4. 3,4,5. 3, 4. 3, 6, Fixed and Mobile links.
UTILIZATION:
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1. RADIONAVIGATION-SATELLITE (space-to-Earth). 4.  Tethered balloon-mounted radar for drug interdiction.
2. 1227.6 MHz: Global Positioning System (GPS). 5. Amateur television. Amateur weak signal modes and other modes. Amateur satellite (Earth-to-space).
3. High-power long-range surveillance radars including FAA Air-Route Surveillance Radar (ARSR). 6. 1381.05 MHz: GPS data relay.

Figure 21. NTIA spectrum survey graph summarizing 42 scans across the 1215-1400 MHz range (System-2, band event 06, stepped
algorithm, +peak detector, 1000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT FIXED, MOBILE, RADIOLOCATION, 1.
ALLOCATIONS:
NON-GOVERNMENT 1.
ALLOCATIONS:
GENERAL Military radiolocation, fixed and mobile links, GPS, aeronautical radionavigation, 2, 3.
UTILIZATION:
1350 1400
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S I I I 1 I.
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1
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1. 1350-1370 MHz: AERONAUTICAL RADIONAVIGATION (allocation is for the United States and 3. 1369.05-1393.05 MHz: Fixed and mobile satellite services (space-to-Earth) for the relay of nuclear burst

Canada only).

data. GPS operates at 1381.05 MHz to relay data detected by orbiting satellites.

2. Military radiolocation applications are primarily high-power long-range surveillance radars.

Figure 22. NTIA spectrum survey graph summarizing 7,100 sweeps across the 1350-1400 MHz range (System-2, band event 07,

swept/m3 algorithm, sample detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT EARTH EXPLORATION- FIXED, MOBILE (Aeronautical telemetering). 5.
ALLOCATIONS: SATELLITE (Passive), 1. 2.
NON-GOVERNMENT EARTH EXPLORATION- 3, 4. MOBILE (Aeronautical telemetering). 5.
ALLOCATIONS: SATELLITE (Passive), 1.
GENERAL Passive. Aeronautical telemetry and telecommand.
UTILIZATION:
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Frequency (MHz)

1. RADIO ASTRONOMY, SPACE RESEARCH (Passive). 3. Land Mobile (Telemetering and telecommand), Fixed (Telemetering).
2. MOBILE. 1427-1429 MHz: MOBILE except aeronautical mobile, SPACE OPERATION 4.  1427-1429 MHz: SPACE OPERATION (Earth-to-space).
(Earth-to-space). 5. MOBILE-SATELLITE (space-to-Earth), Mobile (Aeronautical telemetry).

Figure 23. NTIA spectrum survey graph summarizing 14,200 sweeps across the 1400-1530 MHz range (System-2, band event 08,
swept/m3 algorithm, sample detector, 30-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 1. 2. RADIONAVIGATION-SATELLITE (space-to- 3 4. 5 6 METEOROLOGICAL AIDS, FIXED,
ALLOCATIONS: Earth), AERONAUTICAL RADIONAVIGATION. (Radiosonde), 7. 8.
NON-GOVERNMENT 1. 2. RADIONAVIGATION-SATELLITE (space-to- 3 4. 5 6 METEOROLOGICAL AIDS| 8, Fixpd
ALLOCATIONS: Earth), AERONAUTICAL RADIONAVIGATION. (Radiosonde), 7.
GENERAL INMARSAT, [ AMS(R)S. GPS, GLONASS. Aids to air INMARSAT. AMS(R)S] Radiosondes and satellite 9.
UTILIZATION: SARSAT. navigation imagery.
1530 1545 1559 1610 1626.5 1646.5 1660 1668.4 1700 1710
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RSMS not configured to receive space-to-Earth transmissigns
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1. MOBILE-SATELLITE (space-to-Earth). 1530-1544 MHz: MARITIME MOBILE-SATELLITE (space-to-
Earth). 1530-1535 MHz: Mobile (Aeronautical telemetering).

2.  AERONAUTICAL MOBILE-SATELLITE (space-to-Earth). 1545-1549.5 MHz: Mobile-Satellite (space-
to-Earth). 1549.5-1558.5 MHz: MOBILE-SATELLITE (space-to-Earth).

3.  AERONAUTICAL RADIONAVIGATION, RADIODETERMINATION-SATELLITE (Earth-to-space),
MOBILE-SATELLITE (Earth-to-space). 1610.6-1613.8 MHz: RADIO ASTRONOMY. 1613.8-1626.5:
Mobile-Satellite (space-to-Earth).

4. 1626.5-1645.5 MHz: MARITIME MOBILE-SATELLITE (Earth-to-space).
MOBILE-SATELLITE (Earth-to-space, distress and safety only).

1645.5-1646.5 MHz:

AERONAUTICAL MOBILE-SATELLITE (Earth-to-space). 1646.5-1651 MHz: Mobile-Satellite (Earth-
to-space). 1651-1660 MHz: MOBILE-SATELLITE (Earth-to-space).

RADIO ASTRONOMY. 1660-1660.5 MHz: AERONAUTICAL MOBILE-SATELLITE (Earth-to space).
1660.5-1668.4 MHz: SPACE RESEARCH (Passive).
1668.4-1670 MHz: RADIO ASTRONOMY. 1670-1700 MHz:
(space-to-Earth).

METEOROLOGICAL-SATELLITE (space-to-Earth).

GOES, TIROS-N.

METEOROLOGICAL-SATELLITE

©o N o u

Figure 24. NTIA spectrum survey graph summarizing 50,500 sweeps across the 1530-1710 MHz range (System-2, band event 09,
swept/m3 algorithm, sample detector, 30-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT FIXED, MOBILE. FIXED (LOS only), 5,
ALLOCATIONS: MOBILE (LOS only), 3.
NON-GOVERNMENT FIXED. MOBILE, Fixed. 6.
ALLOCATIONS:
GENERAL Federal fixed microwave, telemetry, Private fixed microwave. Auxiliary broadcasting, domestic public fixed, cable TV, cqntrol TDRSS4.SGL 7.
UTILIZATION: telecommand, 1. Future PCS. and repeater links, point to multipoint video, cellular, 2.
1710 1850 1990 2200 2290-2300
-40 , , —
RSMS not configured to receive space-to-Earth transmissipns
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3
—
g 80 | : |
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100 +-§-dl-1- k. A [ME ML L 4 i | il . Pevebenscpennien]
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-120
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Frequency (MHZz)
1. Predominantly federal medium-capacity line of sight (LOS) fixed service band. 3. SPACE RESEARCH (space-to-Earth)(space-to-space), SPACE OPERATION (space-to-Earth)(Earth-to-
2. 1990-2110 MHz: Electronic news gathering (ENG). GOES uplink, NASA'’s global ground network and space), EARTH EXPLORATION-SATELLITE space-to-Earth)(space-to-space).

TDRSS (2025-2110 MHz). 2110-2200 MHz: NASA space and Earth to space command links support
Pioneers, Voyagers, MAGELLAN, GALILEO, and ULYSSES (2110-2120 MHz). Paired fixed links
(2110-2130 MHz with 2160-2180 MHz; 2130-2150 MHz with 2180-2200 MHz). Point-to-point and point
to multipoint links (2150-2160 MHz).

Space telemetry, telecommand and control systems. Fixed microwave.

FIXED, MOBILE except aeronautical mobile, SPACE RESEARCH (space-to-Earth)(Deep Space only).
SPACE RESEARCH (space-to-Earth)(Deep Space only).

NASA deep space network space-to-Earth telemetry. Radio astronomy observations.

No oA

Figure 25. NTIA spectrum survey azimuth-scan graph of the 1710-2300 MHz range (System-2, band event 10, swept algorithm,
maximum-hold detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 1. RADIOLOCATION, MOBILE, Fixed. RADIOLOCATION, 5.
ALLOCATIONS:
NON-GOVERNMENT 2. MOBILE. 6. Amateur. FIXED, MOBILE,
ALLOCATIONS: Radiolocation. 8.
GENERAL 3. Telemetry, telemetry communications, aeronautical telemetry, 4. Amateur Satellite (space-to-Earth). 7. 7,9
UTILIZATION: Amateur mixed modes, 7.
2300 2310 2390 2400 2450 2483.5 2500
-40Q
ISM band
-60
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—l
g 8 '
8 I EIANF . FId 1
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-100 - . kel B § L) 2
[, WP ik ] “‘“W\.,“___H
minimum maxhold noise- [**** ™ ek g sk o My yervery
-120
2300 23256 2350 2375 2400 2425 2450 2475 2500
Frequency (MHZz)
1. RADIOLOCATION, Fixed, Mobile. 6. AMATEUR.
2. Amateur. 7. 2400-2500 MHz: This spectrum is used increasingly for industrial scientific and medical (ISM)
3. Amateur weak signal modes and other modes. applications including microwave ovens, spread spectrum cordless phones, and wireless LANs.
4. AF high-power long-range surveillance radar and air traffic control radar. Venus Radar Mapper (VRM) 8. RADIODETERMINATION-SATELLITE (space-to-Earth).
synthetic aperture radar. 9.  Satellite downlinks and multichannel fixed and portable video transmission by TV broadcasters.
5. No Government allocations in this band after August 1995.

Figure 26. NTIA spectrum survey graph summarizing 41,400 sweeps across the 2300-2500 MHz range (System-2, band event 11,
swept algorithm, maximum-hold detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 3 4
ALLOCATIONS:
NON-GOVERNMENT BROADCASTING-SATELLITE, FIXED, 1. FIXED, BROADCASTING- 4.
ALLOCATIONS: SATELLITE, 1, 3.
GENERAL Auxiliary broadcasting, pay television distribution, private video teleconferences, educational television (ITSF), 2. Privatecfixedvaj 2.
UTILIZATION:
2500 2655 2690 2700
-40 , , o
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Frequency (MHZz)

1. Broadcasting-satellite service is limited to community reception of educational and public service 3.  Earth Exploration-Satellite (Passive), Radio Astronomy, Space Research (Passive).

television programming. 4. EARTHEXPLORATION-SATELLITE (Passive), RADIO ASTRONOMY, SPACE RESEARCH (Passive).
2. 2500-2686 MHz: Omnidirectional multichannel multipoint distribution service (MMDS) transmissions

that can be contained within 6-MHz channel bandwidths.

Figure 27. NTIA spectrum survey azimuth-scan graph of the 2500-2700 MHz range (System-2, band event 12, swept algorithm,

maximum-hold detector, 10-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT AERONAUTICAL RADIONAVIGATION, METEOROLOGICAL AIDS, Radiolocation, 1, 2.

ALLOCATIONS:
NON-GOVERNMENT
ALLOCATIONS:
GENERAL Airport surveillance radars (ASRs), military ground control approach radars (GCAs), NWS weather radars (NEXRAD, etc.), long-ratigacguradiars and air traffic control radars.
UTILIZATION:
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1. The aeronautical radionavigation service is restricted to ground-based radars and associated airborne 2. The secondary radiolocation service is limited to the military and must be fully coordinated with the
transponders that transmit only in this band when actuated by these radars. primary services.

Figure 28. NTIA spectrum survey graph summarizing 39 scans across the 2700-2900 MHz range (System-2, band event 13, stepped
algorithm, +peak detector, 1000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT MARITIME RADIONAVIGATION, Radiolocation, 1, 2.
ALLOCATIONS:
NON-GOVERNMENT MARITIME RADIONAVIGATION, Radiolocation, 1, 2.
ALLOCATIONS:
GENERAL Maritime radars and radar beacons (racons), military high-power three-dimensional long-range surveillance radars and air trafadaentro
UTILIZATION:
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1. Radiolocation assignments are primarily for the military; however, other agency use is permitted for 2.

2900-3000 MHz: Also, allocated for next generation weather radar (NEXRAD) systems.
experimentation, research, and survey operations, if no harmful interference occurs.

Figure 29. NTIA spectrum survey graph summarizing 69 scans across the 2900-3100 MHz range (System-2, band event 14, stepped
algorithm, +peak detector, 1000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION. RADIOLOCATION. RADIOLOCATION, 1. RADIOLOCATION, 1.
ALLOCATIONS:
NON-GOVERNMENT Radiolocation. Amateur, Radiolocation. Radiolocation. FIXED-SATELLITE
ALLOCATIONS: (space-to-Earth), 2.
GENERAL 3. 3. 3. INMARSAT, INTELSAT.
UTILIZATION:
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1. AERONAUTICAL RADIONAVIGATION (Ground-based). 3. Primarily, military airborne, land-based, and shipborne defense radars.

2. Radiolocation.

Figure 30. NTIA spectrum survey graph summarizing 70 scans across the 3100-3700 MHz range (System-2, band event 15, stepped
algorithm, +peak detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT
ALLOCATIONS:

NON-GOVERNMENT FIXED, FIXED-SATELLITE (space-to-Earth).

ALLOCATIONS:

GENERAL
UTILIZATION:

Domestic public fixed, satellite communications.

Received Signal Level (dBm)

minimum maxhold noise.

Figure 31. NTIA spectrum survey azimuth-scan graph of the 3700-4200 MHz range (System-2, band event 16, swept algorithm,

4200
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maximum-hold detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT AERONAUTICAL RADIONAVIGATION, 1.
ALLOCATIONS:
NON-GOVERNMENT AERONAUTICAL RADIONAVIGATION, 1.
ALLOCATIONS:
GENERAL Airborne radio altimeters.
UTILIZATION:
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1. 4202 £12 MHz: Standard frequency and time satellite service (space-to-Earth), permitted.

Figure 32. NTIA spectrum survey graph summarizing 47,500 sweeps across the 4200-4400 MHz range (System-2, band event 17,
swept/m3 algorithm, +peak detector, 300-kHz bandwidth) at Los Angeles, CA, 1995.
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FIXED, MOBILE. FIXED, MOBILE. 3.

GOVERNMENT FIXED, MOBILE. FIXED, MOBILE.
ALLOCATIONS:
NON-GOVERNMENT FIXED-SATELLITE (space-to-Earth). 1, 2 FIXED-SATELLITE 3.
ALLOCATIONS: (space-to-Earth).
GENERAL Military tactical Military tactical communications. Military tactical communications. Military tactical communications; including,
UTILIZATION: communications. spread spectrum.
4400 4500 4635 4660 4685 4800 4990-5000
-40 , , —
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1. FIXED-SATELLITE (space-to-Earth).
2. FIXED, MOBILE.

Figure 33. NTIA spectrum survey azimuth-scan graph of the 4400-5000 MHz range (System-2, band event 18, swept algorithm,

Frequency (MHz)

3.

RADIO ASTRONOMY, Space Research (Passive).

maximum-hold detector, 100-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT AERONAUTICAL RADIONAVIGATION.

ALLOCATIONS:

NON-GOVERNMENT AERONAUTICAL RADIONAVIGATION.

ALLOCATIONS:

GENERAL Microwave landing systems. Differential Global-Positioning System (DGPS) for aircraft navigation (5000-5150 MHz).
UTILIZATION:

Received Signal Level (dBm)

max +peak noise

avg +peak noise

min +peak noise_—

Figure 34. NTIA spectrum survey graph summarizing 47,500 sweeps across the 5000-5250 MHz range (System-2, band event 19,
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swept/m3 algorithm, +peak detector, 300-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION. AERONAUTICAL 3] MARITIME RADIONAVIGA- 4. RADIOLOCATION.
ALLOCATIONS: RADIONAVIGATION, 1. TION, Radiolocation.
NON-GOVERNMENT Radiolocation. AERONAUTICAL . MARITIME RADIONAVIGA- 4. Amateur. 6.
ALLOCATIONS: RADIONAVIGATION, 2. TION, Radiolocation.
GENERAL Weather radars. 5. Military radars, 7. 7.
UTILIZATION:
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RADIOLOCATION. 5. Government weather radars, e.g., Terminal Doppler Weather Radar (TDWR).

6. FIXED-SATELLITE (Earth-to-space), Amateur.

Radiolocation.
7. 5725-5875 MHz: Industrial, scientific, and medical (ISM).

RADIONAVIGATION, Radiolocation.
MARITIME RADIONAVIGATION, METEOROLOGICAL AIDS, Radiolocation.

Figure 35. NTIA spectrum survey graph summarizing 35 scans across the 5250-5925 MHz range (System-2, band event 20, stepped
algorithm, +peak detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT
ALLOCATIONS:
NON-GOVERNMENT FIXED, FIXED-SATELLITE (Earth-to-space). 1. FIXED, FIXED-SATELLITE (Earth-to-space). FIXED-SATELLITE 2.
ALLOCATIONS: (Earth-to-space), 2.
GENERAL Common carrier fixed links. Common carrier fixed links. Common carrier fixed links.
UTILIZATION:
5925 6425 6525 6875 7075 7125
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1. FIXED-SATELLITE (Earth-to-space), MOBILE. 2.  FIXED, MOBILE.

Figure 36. NTIA spectrum survey azimuth-scan graph of the 5925-7125 MHz range (System-2, band event 21, swept algorithm,
maximum-hold detector, 300-kHz bandwidth) at Los Angeles, CA, 1995.



GOVERNMENT FIXED, 1. 3. | FIXED, FIXED-SATELLITE (space-to-Earth), FIXED. FIXED-SATELLITE (Earth-to-space), 5, 6, 7. FIXED,(8.
ALLOCATIONS: Mobile-Satellite (space-to-Earth), 4.
NON-GOVERNMENT 8.
ALLOCATIONS:
GENERAL 2. 2. | 2 2 2 2. 2
UTILIZATION:
7125 7250 7300 7750 7900 8400 8450 8500
-50 , , —
RSMS not configured to receive space-to-Earth transmissipns
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-110 ¥
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amplifier variation

-130 . ;
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Frequency (MHZz)

7190-7235 MHz: SPACE RESEARCH (Earth-to-space). 6. 8025-8400 MHz: EARTH EXPLORATION-SATELLITE (space-to-Earth), FIXED, Mobile-Satellite

Point-to-point microwave voice/data links, defense satellite communications systems (DSCS). (Earth-to-space) (no airborne transmissions).
FIXED-SATELLITE (space-to-Earth), MOBILE-SATELLITE (space-to-Earth), Fixed. 8175-8215 MHz: METEOROLOGICAL-SATELLITE (Earth-to-space).
7450-7550 MHz: METEOROLOGICAL-SATELLITE (space-to-Earth). 8. SPACE RESEARCH (space-to-Earth) (Government: 8400-8450 MHz deep space only).

7900-8025 MHz: MOBILE-SATELLITE (Earth-to-space), fixed.

Figure 37. NTIA spectrum survey azimuth-scan graph of the 7125-8500 MHz range (System-2, band event 22, swept algorithm,
maximum-hold detector, 300-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION. 1. 2. 3. RADIOLOCATION.
ALLOCATIONS:
NON-GOVERNMENT Radiolocation. 1. 2. 3. Radiolocation. Amateur, Radiolocation. 6
ALLOCATIONS:
GENERAL Military use is primary. 4. 5
UTILIZATION:
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4.  Maritime radionavigation radar, airborne weather radar, radar transponder beacons (RACONS).

5.  Military airborne radar.
6. RADIOLOCATION. 10450-10500 MHz: Amateur, Amateur-Satellite.

1. AERONAUTICAL RADIONAVIGATION, Radiolocation.
2. MARITIME RADIONAVIGATION, Radiolocation.
3.  RADIONAVIGATION, Meteorological Aids, Radiolocation.

Figure 38. NTIA spectrum survey graph summarizing 35 scans across the 8500-10550 MHz range (System-2, band event 23, stepped
algorithm, +peak detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 1.
ALLOCATIONS:
NON-GOVERNMENT 2. FIXED, FIXED-SATELLITE (space-to-Earth). FIXED-SATELLITE FIXED, BROADCASTING- FIXED, FIXED-SATELLITE
ALLOCATIONS: (space-to-Earth), 3. SATELLITE. (Earth-to-space), MOBILE.
GENERAL Common carrier point-to-point microwave links, television Direct broadcast Cable Relay Systems (CARS),|4.
UTILIZATION: studio-to-transmitter links. satellite services (DBS).
10550 10700 11700 12200 12700 13250
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RSMS not configured to receive space-to-Earth transmissipns

-40

Received Signal Level (dBm)
g

-80

minimum maxhold noise
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Frequency (MHZz)
1. 10600-10700 MHz: EARTH EXPLORATION-SATELLITE (Passive), SPACE RESEARCH (Passive). 3. Mobile except aeronautical mobile.
10680-10700 MHz: RADIO ASTRONOMY. 4.  Television auxiliary broadcasting (includes: SHL, STL, ENG, and ICR’s).

2. 10550-10680 MHz: FIXED. 10600-10700 MHz: EARTH EXPLORATION-SATELLITE (Passive),
SPACE RESEARCH (Passive). 10680-10700 MHz: RADIO ASTRONOMY.

Figure 39. NTIA spectrum survey azimuth-scan graph of the 10550-13250 MHz range (System-2, band event 24, swept algorithm,
maximum-hold detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT AERONAUTICAL RADIOLOCATION, Space Research, Standard Frequency and Time Signal-Satellite (Earth-to-space). RADIONAVIGATION,
ALLOCATIONS: RADIONAVIGATION, 1. Space Research.

NON-GOVERNMENT AERONAUTICAL Radiolocation, Space Research, Standard Frequency and Time Signal-Satellite (Earth-to-space). RADIONAVIGATION,
ALLOCATIONS: RADIONAVIGATION, 1. Space Research, 2.
GENERAL Military airborne radars.
UTILIZATION:
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1. Space Research (Earth-to-space). 2. FIXED-SATELLITE (Earth-to-space).

Figure 40. NTIA spectrum survey graph summarizing 67 scans across the 13250-14200 MHz range (System-2, band event 25,
stepped algorithm, +peak detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT Fixed, FIXED, Mobile, MOBILE, Fixed, Space Research. FIXED, Mobile, B. AERONAUTICAL
ALLOCATIONS: Mobile. Space Research. Space Research. RADIONAVIGATION.
NON-GOVERNMENT FIXED-SATELLITE 1. AERONAUTICAL
ALLOCATIONS: (Earth-to-space). RADIONAVIGATION.
GENERAL 2. 2.
UTILIZATION:
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1. FIXED-SATELLITE (Earth-to-space).
2. Military communication links and microwave links. Air traffic control links, including video data.

Figure 41. NTIA spectrum survey azimuth-scan graph of the 14200-15700 MHz range (System-2, band event 26, swept algorithm,

Frequency (MHZz)

3. EARTHEXPLORATION-SATELLITE (Passive), RADIO ASTRONOMY, SPACE RESEARCH (Passive).

maximum-hold detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT RADIOLOCATION. RADIOLOCATION, Space Research 1. 3. Radiolocation.
ALLOCATIONS: (Deep Space) (Earth-to-space).
NON-GOVERNMENT Radiolocation. Radiolocation. 2. 4. FIXED-SATELLITE
ALLOCATIONS: (Earth-to-space).
GENERAL Military airborne radars. Military airborne radars.
UTILIZATION:
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1. RADIOLOCATION. 3.  RADIOLOCATION, Earth Exploration-Satellite (Active), Space Research (Active).
2. Radiolocation. 4.  Earth Exploration-Satellite (Active), Radiolocation, Space Research (Active).

Figure 42. NTIA spectrum survey graph summarizing 65 scans across the 15700-17700 MHz range (System-2, band event 27,
stepped algorithm, +peak detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.
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GOVERNMENT 2.
ALLOCATIONS:
NON-GOVERNMENT FIXED, MOBILE, FIXED-SATELLITE (space-to-Earth), 1. 3. FIXED, FIXED-SATELLITE (space-to-Earth), MOBILE.
ALLOCATIONS:
GENERAL General purpose point-to-point microwave band including private, common carrier, cable television relay systems (CARS), stushiaittert(&TL) television links,
UTILIZATION: Digital Electronic Message Services (DEMS), etc.
T T
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1. 17700-17800 MHz: FIXED-SATELLITE (Earth-to-space). 3. FIXED, FIXED-SATELLITE (space-to-Earth), EARTH EXPLORATION-SATELLITE (Passive), MOBILE
2.  EARTH EXPLORATION-SATELLITE (Passive), SPACE RESEARCH (Passive). (except aeronautical mobile), SPACE RESEARCH (Passive).

Figure 43. NTIA spectrum survey aximuth-scan graph of the 17700-19700 MHz range (System-2, band event 28, swept algorithm,
maximum-hold detector, 3000-kHz bandwidth) at Los Angeles, CA, 1995.



