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RADIO FREQUENCIES

f (GHz)
2.3-2.31
2.39-2.45
3.3-35
5.65-5.925
10-10.5
24-24.25
47-47.2
76-81
122.25-123
134-141
241-250
275+

Notes : Al licenses except Novice are
authorzed on all modes. **76-81 GHz
suspended pending review of vehicle radar
interference

RADIO FREQUENCIES
f (MHz) A 18.11-18.168 17m
1.8-2 160m 21-21.2 15m
3.525-3.6 80m 21.025-21.2 15m
3.5-3.6 80m 21.225-21.45 15m
3.6-4 80m 21.275-21.45 15m
3.8-4 80m 24.89-24.93 12m
5.332-5.405 60m 24.93-24.99 12m
7-7.125 40m 28-28.3 10m
7.025-7.125 40m 28.3-28.7 10m
7.125-7.3 40m 50-50.1 6m
7.175-7.3 40m 50.1-54 6m
10.1-10.15 30m 1441441 2m
14-14.15 20m 144.1-148 2m
14.025-14.15 20m 219-220 1.25m
14.15-14.35 20m 420-450 70cm
14.225-14.35 20m 902-928 33cm
18.068-18.11 17m 1270-1295 23cm
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SPACE & NAVAL

US AND PACIFIC GNSS FREQUENCIES
System Signal Frequency (MHz) | Wavelength (m) | Bandwidth (MHz)

GPS L1 1575.42 0.190 15.345
GPS L2 1227.6 0.244 1
GPS L5 1176.45 0.255 12.5
QZSS L5 1176.45 0.255 24
QZSS L2C 1227.6 0.244 1
QZSS E6/LEX 1278.75 0.235 20
QzSs L1 1575.42 0.190 12

*Some GNSS systems are still being developed so specific frequency and bandwidth data

may be subject to change

AUTOMOTIVE

AUTOMOTIVE SPECTRUM USE AND APPLICATIONS
S\_“'\'O\Jnd Viey, Spectrum | System Applications Range
Ultra- .
48 kHz sonic Park Assistance 0.2mto 3.0m
Blind
433 MHz
spot 9 -
B o s 868 MHz RF Remote Keyless Entry (RKE) | Om-10m
recognition szfs
e / Rear 1575.42 MHz,
W —— 12276 MHz, | GNSS GPS Global
Ada’?nve Emerency braking Park ork warning 'P?ark ) 176 '45 MHZ’Z oba
cruise i i i A 3 assistance, .
contro| Ejﬁ::;:?:j;::n:: assist . ssist surround VieW
Rear .
Cros clision B00MHz  Cellular OnStr Typica
s raI I? warning Cellular
departure Y Blind
warning spot Adaptive Cruise Control, Blind
detecicy 24 GHz RADAR = Spot Detection, Cross Traffic | 0.2m - 20m
I Long-range radar Alert, Rear Collision Warning
LIDAR
c s Vet Adaptive Cruise Control,
amerd ) ety Emergency Breaking, Pe-
Short/medium range radar (egtEhz | GRS destrian Detection, Collision U=
Ultrasound Avoidance
76-81GHz | RADAR F“t“reﬁgéfm'igz Radar
Emergency Breaking,
532nm/1550nm | LIDAR | Pedestrian Detection,Collision ' 0.2m - 120m
Avoidance
Video Traffic Sign Recognition, Lane
Visual spectrum Camera Departure Warning, Surround | Om - 80m
View, Park Assistance
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CELLULAR TELECOM

US UMTS CHANNELS (MHz)

# DL Ba(';ﬂm;"“

1| 2140 | 1950 60

2 1960 | 1880 60

3| 1842 | 1747 75

4| a3 | 13 45

5 881 | 836 %5

6 | 880 | 835 10

7 | 2655 | 25% 70

8 | w2 | ew 3

9 | 1862 | 1767 | 348

10 | 2140 | 1740 60

1| 1485 | 1437 | 198

1 B | 07 17

13 750 | 782 10

14| 763 | 793 10

19 | 8 | 837 15

20 | 806 | 847 30

o1 | 1503 | 1455 | 148

20 | 3550 | 3450 80

25 | 1962 | 1882 65

% | 876 | 831 3

US GSM CHANNELS (MHz)
BW

oo | ow |

1] 305 | 385 96

2 | 45 | 415 96

3| 464 | 454 6.8

4 42 | 4 6.8

5 | 737 | 707 18

6 | 755 | 785 16

7| 88 | 813 15

8 | 881 | 86 | 246

9 | w7 | w2 | 246

10 o2 | 87 | 346

1| o0 | 8% | 386

13| 1842 | 1747 | 746

14 1960 | 1880 | 596

FDD LTE US CDMA CHANNELS (MHz)

# Y DLFc BW  DUPLEX L L ut BW

Fc 0 877 832 34
111950 | 2140 | 60 190 1 1960 | 1880 60
2 | 1880 | 1960 | 60 80 2 938 893 43
3 | 1747 | 1842 | 75 95 3 851 906 38
4 | 1732 | 2132 | 45 400 4 1855 | 1765 30
5 | 8% | 881 | 25 45 5 456 446 73
6 | 835 | 80 | 10 45 6 2140 | 1950 60
7 | 2535 | 2655 | 70 120 7 752 782 12
8 | 897 | 942 | 35 45 8 1842 | 1747 75
9 | 1767 | 1862 | 35 95 9 942 897 35
10 | 1740 | 2140 | 60 400 10 895 853 89
11| 1437 | 1485 | 20 48 11 456 446 73
12 | 707 | 737 | 17 30 12 918 873 6
13 | 782 | 751 | 10 -31 13 2655 | 2535 70
14 | 793 | 763 | 10 -30 14 1962 1887 65
17 | 710 | 740 | 12 30 15 2132 | 1732 45
18 | 822 | 867 | 15 45 16 2657 | 2535 66
19 | 837 | 882 | 15 45 18 763 793 12
20 | 847 | 806 | 30 -41 19 737 707 18
21 | 1455 | 1503 | 15 48 20 1542 | 1643 34
22 | 3450 | 3550 | 80 100 21 2190 | 2010 20
23 | 2010 | 2190 | 20 180
24 | 1643 | 1542 | 34 | -1015
25 | 1882 | 1962 | 65 80
26 | 831 | 876 | 35 45
27 | 815 | 860 | 17 45
28 | 725 | 780 | 45 55
29 | - | 722 | 11 -
30 | 2310 | 2355 | 10 45
31 | 455 | 465 | 5 10
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Frequency (MHz)
108-117.975
117.975-137

137-138

148-149.9
149.9-150.05
150.05-150.8

157.0375-157.1875
162.0125-173.2

173.4-174

220-222

225-399.9

399.9-401

401-402

402-403

403-406
406-406.1
406.1-420

420-450
608-614
902-928
932-935
941-944

960-1215

Allocation
Aeronautical Radionavigation
Aeronautical Mobile (Route)

Space Operation (space-to-Earth); Meteorological Satellite
(space-to-Earth); Space Research (space-to-Earth); Mobile-Satel-
lite (space-to-Earth)

Fixed; Mobile; Mobile-Satellite (Earth-to-space)
Mobile-Satellite (Earth-to-space); Radionavigation-Satellite
Fixed; Mobile
Maritime Mobile
Fixed; Mobile
Fixed; Mobile
Fixed; Land Mobile
Fixed; Mobile; Mobile-Satellite; Aeronautical Radionavigation

Radionavigation Satellite; Standard Frequency and Time Signal
Satellite; Mobile-Satellite (Earth-to-space); Meteorological Aids;
Meteorological Satellite (space-to-Earth); Space Research (space-
to-Earth); Mobile-Satellite (space-to-Earth); Space Operation
(space-to-Earth)

Meteorological Aids (radiosonde); Space Operations (space-to-
earth); Earth Exploration-Satellite (earth-to-space); Meteorologi-
cal-Satellite (earth-to-space)

Meteorological Aids (radiosonde)

Meteorological Aids (radiosonde); Earth Exploration Satellite;
Meteorological Satellite

Mobile-Satellite (Earth-to-space)

Fixed; Mobile; Radio Astronomy; Space Research (space-to-
space)

Radiolocation
Land Mobile; Radio Astronomy
Radiolocation
Fixed
Fixed

Aeronautical Radionavigation; Radionavigation Satellite
(space-to-Earth)

25-50 764-776
150-162 794-806
173.2-173.4 806-821
220-222 821-824
450-470 851-866
470-512 866-869
Spectrum Standard/ -
Aloc. QY et Application Power Range Data Rate
758-763 MHz IMT Nation Broadband | 5y @ sy | 503m & 1523m | 384 kbfs
Network Safety
FirstNet (private
763-769 MHz IMT entity for Nationwide | 500W & 5W | 503m & 1523m 384 kb/s
Broadband Safety)
769-775 MHz IMT Narrow Band 5 @ 5w | 503m & 1523m | 384 kbjs
Segment
788-793 MHz IMT Nation Broadband | g ¢ iy | 503m & 1523m | 384 kbl
Network Safety
FirstNet (private
793-799 MHz IMT entity for Nationwide | 500W & 5W | 503m & 1523m 384 kb/s
Broadband Safety)
799-805 MHz IMT NarrowBand | gy 0 s | 503m & 1523m | 384 kbl
Segment
806-809 IMT Npszgfe/ts“b'w 500W&5W | 503m & 1523m | 384 kbfs
809-815 IMT Public Safety 500W & 5W | 503m & 1523m 384 kb/s
815-816 IMT Public Safety | oo & 5w | 503m & 1523m | 384 kbys
Expansion Band
4940-4990 MHz | IEEE 80211y | Public Safety WLAN 1w 100m, P2P 50 km | 216 Mbys
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Name Standard/Organization Application S Power Range Data Rate Encryption i
Alloc. Type
Game controllers, printers,
Wireless USB scanners, digna| cameras, ponab|e 3.1-10.6 GHz -41.3 dB/m/MHz 3-10m 53-480 Mbps DOSSMG
USB . e P2P
media players, hard disk drives,
B Flash dri
MA-USB USB Flash drives Agnostic
Wireless sensor networking
applications: Building automation,
Access Control, Smart Energy, Lo-
DASH? ISO/IEC 18000-7 cation-Based Services (Foursquare, | a3 g5 1-2mW 2000m 200 kbs 128-btAES | P2P
Novitaz, Facebook, etc.), Mobile
Advertising, Automotive (tire pres-
sure monitoring system), Logistics
(tracking of supplies/products)
150 14223, ISO/IEC 14443, | Logistics (inventory assets, peo- | 120-150 khz,
ISO/IEC 15693, ISO/IEC ple,etc), access management, Toll | 13.56 MHz, 433
18000, ISO/IEC 18092, ISO | collections, Machine readible travel | MHz, 902-928 )
RAD | 18185, ISO/IEC 21481, ASTM documents, Smartdust, MHz, 2450-5800 <Imw 200m ~26Kbps possible PP
D7434, ASTM D7435, ASTM | Airport baggage, Timing Sporting MHz, 3.1-10
D7580, ISO 28560-2 events, telemetry GHz
Wireless HD ITU-R 51387 Digita network inerface for wireless | g 6 gy, AW 1om 10-28 Gbps DTCP WVAN
transmission of HD
Tansferdet | ECMA 398, ISO/IEC 17568 | 2t fle tansfer, data synchroniza- | o 4 76 iy | 70 ggmymiz | 03m 375 Mbps 256-bAES | P2P
tion audio/video streaming
NFC ECMA 340, ISO/IEC 1805 | _uthenticaion, Authorization, |45 gy, Amw <20cm 424 Kops possible pop
Electronics Payment, ID Tagging
Miracast Wi-Fi P2P, Wi-Fi Direct Screen Mirroring 2.4GHz, 5 GHz | * See Wi-Fi IEEE 802.11a/b/g/n and IEEE 802.11a/ac/ax WPA2 P2P
THREAD | IEEE 802.15.4 + 6LOWPAN THREAD 20 21635 100 mW 160m 250 kbls 128-bItAES | Mesh
sports, wellness, calorimeters,
ANT+ ANT+ Alliance blood pressure monitors, position |, , ¢, 1mw 100m 1 Mb/s AES-128 WSN
tracking, homing devices, and
thermometers
Cognitive Radio IEEE 802.22 WG Cognitive Radio 54-862 MHz 1W 100 km 24 Mb/s AES-GCM WRAN
SigFox SigFox Global Cellular 902 MHz 25 mW 50 km 1kbps possible WSN
Weight- ' 915 MHz/TV .
less-N/W Weightless SIG M2M White Space 40mW/4W 5km 0.001-10 Mb/s 128-bit LPWAN
Zighee IEEE 802.15.4 Home automation, smart grid, | 2400-2483.5 100 mw 1om 20-250kbs 128-bitAES | Mesh
remote control MHz
wireless headsets, laptops, printers, .
Bluetooth Bluetootn (formerly IEEE. | etecs speakers, digital cameras, | 2002435 100 mw 100m 1-3 Mb/s 56/128-bit | WPAN
802.15.1) . f MHz
wireless keyboard, video games
Bluetooth Smart|  Bluetooth (formerly IEEE . ! . 2400-2483.5 o
(BLE) 802.15.1) Low-power loT/M-M applications MHz 10mwW 35m 1Mb/s 128-bit AES WPAN
2400-2483.5 WEP, WPA,
|EEE 802.11a/b/g/n WLAN MH 1w 100m 6-780 Mb/s WPAD WLAN
433 Mbps @ 80 MHz
BW
867 Mbps @ 160 WEP, WPA,
|EEE 802.11a/ac/ax WLAN 5GHz 160 mW 35m MHz BW WPA? WLAN
WiFi 6.77 Gbps @ 160 MHz
BW & 8x8 MIMO
|EEE 802.11af WLAN 100 mw > 1km 26.7 Mbps WENRP\Z\\/;J A WLAN
|EEE 802.11ah WLAN 100 mw 1km 40 Mbps WENRP\;V;A' WLAN
|EEE 802.11ad WiFi/WiGig 60GHz 10 mwW 10m 6.76 Gbps 128-bit AES WLAN
Z-WAVE |EEE 802.11ah Home automation, security 908.42 MHz 1-100mW 30.5m 100 kbs Triple DES Mesh
Wireless HART | HART 7, IEC 62591, ENGosg1 | ART Sensor Wireless Transfer, |- 2400-2483.5 100 mW 228m “dictated by 128-biLAES | WSN
Wireless Sensors MHz HART sensor
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DSA875 Spectrum Analyzer

Ideal for WiFi & 2.4 GHz Apps Q 0 P\,O

all around you

Starting
at $7,999

Helping you shape core RF
* 100 kHz to 7.5 GHz Range o
* DANL of -161 dBm (Typ) Normalized to 1 Hz SOIUtlons to connect and

* Tracking Generator, EMI & VSWR Packages Available protect the world.
e View 3rd Harmonic of. 2.4 GHz Wireless Signals

More products. More markets.
RIGOL More scale. Faster.
Beyond Measure
Uncompromised Performance... D
o &

Unprecedented Value gorvo.com

DSG3000
RF Signal Generator

¢ Full RF Portfolio
¢ Lower Your Cost of Test

Visit RigolRF.com or call 877-4-RIGOL-1

Oscilloscopes ® MSOs * Waveform Generators * RF Test * Precision Measurement




