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A Guide to The Radio Spectrum
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A spectrum analyzer is the tool of choice for people who need to “see” a radio
signal. In general most spectrum analyzers provide the same display; they
show lower frequency signals on the left hand side of the display and higher
frequency signals on the right hand side of the display. The three basic controls
for most spectrum analyzers are; Frequency, Span & Amplitude (Reference
Level). With these three controls we can control the view of the spectrum. The
next question is “what am | looking at” ?

We can tell a lot about an RF signal from the basic spectrum display. It certainly
helps to know what you are looking for.. Around the world there is a lot of
dedicated spectrum assignment, meaning certain frequency ranges are used
for certain types of radio signals.

The first step in identifying a radio signal is to determine the operating frequency
of the transmitter. Other than Industrial/Scientific/Medical bands, the radio
spectrum is a tightly managed resource. When we are trying to determine what
type of signal we are seeing, we need to first identify the operating frequency.
A simple technique is to look at the total width of the signal and find the mid-
point in the signal. In general this will indicate the operating frequency. With this
first piece of information we can now research frequency assignment tables to
determine what type of radio service may be assigned to specific frequency.

The second piece of information that is important is how “wide” the signal is
that is shown on the spectrum display. The “width” or occupied bandwidth of
the signal provides us additional information regarding the class of service of
the transmitter. We know for example that in the 2.4 GHz ISM frequency band,
a Bluetooth signal is approximately 1 MHz wide but a Wifl signal could be up
to 40 MHz wide.

In summary, the basic spectrum display allows us to determine the frequency,
occupied bandwidth and relative strength of a radio transmitter.
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What’s A Spectrogram Display?

While it’s very important to determine frequency, occupied bandwidth and
relative signal strength; we also need to find out how often a signal is on.

The spectrogram display is the one of the best ways for us to measure this
aspect of a signal. Like the spectrum display the spectrogram shows low
frequencies on left and higher frequencies on the right. What makes this
display different is that color represents the amplitude of the signal, and the
Y-Axis. You can think of a spectrogram as a strip chard recorder measuring
power and frequency over a time period.

Additional Information: Tektronix RSA Wikipedia

The spectrogram provides important information as it can tell us how often
a signal is present, and indicates if the operating frequency is changing over
time. These two pieces of information are critical in identifying the class of
service of a particular emission.

Armed with frequency, occupied bandwidth, and time data; it is possible
to make accurate assessments of the type of radio emitter that is being
analyzed.
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In the past decade there has been a gradual shift toward real-time spectrum
displays. While classic spectrum displays have been around since the 1960’s,
they have all suffered from a common problem, speed. In most traditional
spectrum analyzers what is displayed on the left hand side of the display
and the right hand side of the display is not measured at the same time. The
instrument sweeps across the frequency range making measurements over
time. To overcome this shortcoming spectrum analyzers employ specific trace
modes (max hold, min hold, average etc) to improve the ability of the analyzer
to measure a specific signal.

Real time spectrum analyzer are function and operate the same way traditional
spectrum analyzers. The difference with real time analyzer is that in up to the
maximum real time span, these analyzer do not sweep the spectrum, but
rather instantaneously digitize the whole span. The span is limited by the
instantaneous bandwidth of the instrument they can digitize signals extremely
quickly. Real time spectrum analyzers with that capability can produce results

Additional Information: Tektronix RSA

measured in thousands of traces per second. This has led to an upgrade of
the basic spectrum display with the Digital Phosphor Display (DPX). In the DPX
display we still have low frequency on the left and high frequency on the right
hand side of the display.

Rather than producing a single trace real time analyzer are able to keep tracks
of how often a signal is measured for each pixel in the display. There is a
counter behind each pixel that keeps track of how often energy is measured,
and the pixel color is based on this counter. Real time analyzer also employ
a decay function, just like what was found on old fashioned CRT displays.
This combination provides an extremely useful tool for analyzing fast frequency
hopping signals like Bluetooth, or for isolating tough transients that can be
virtually invisible to slow sweeping spectrum analyzers.
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Signal Classification 101

Identifying signals you measure with a spectrum analyzer can be difficult
even with the best of tools. The radio spectrum is a shared resource and the
propagation characteristics change for each frequency band.

What follows are some guiding principals about radio transmissions. When
you find a signal of interest, whether this is signal that should or should not be
present in a particular frequency band, you would want to start with the basics.

The first step is to look at the frequency, bandwidth, and shape of a signal of
interest to get an idea about the characteristics & therefore the identity of this
signal.

For example, many of the 3G and 4G signals have square tops due to the type
of filtering they use. Also, these commercial wireless signals use predicable
bandwidths. You can make an educated guess on the signal type based on
what you see on the screen.

Other signal types will have different information bandwidths and different
filtering employed, therefore they will have a different shape on the Spectrum
Analyzer display or the Real-Time display of an analyzer.
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The second step is to perform modulation analysis of the signal. Analyzing the
modulation will give further insight into more of the unique characteristics of a
signal. The fastest, simplest, and most common way of doing this is to take
advantage of a spectrum analyzer’s Audio Demodulation feature — to play the
FM or AM audio out the instrument of the signal of interest. Your ear can hear
differences in signals.

There are limitations using this method, for example the Audio Demodulation
of an analyzer may have a much smaller bandwidth compared to the signal
of interest bandwidth. However, there are often distinguishable sounds from
various signals seen throughout the spectrum, and this method is a proven
technique to help identify signals.

The third step is to capture the signal data and perform additional analysis of the
signal. This can be a difficult technique because based on some experience,
trial and error would be used within the RF measurement software capabilities to
try to determine more characteristics of the signal. For example, you could look
at the RF 1Q vs. Time to try to figure out a digital modulation Symbol Rate, or
look at the Spectrogram to try to check for the presence of OFDM subcarriers.
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Technical Overview
Modulation: OFDM

Source: Data
Channel Bandwidth: 20 MHz
Channel Occupancy: Burst
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Wireless Ethernet
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Unlicensed and ISM Band: Microwave Oven

File View Run  Replay Morkers Setup  Presets  Tools Livelimk  Window  Help
Pt @ Replay » | D Fun v

B9 &€ T W T [ Frequency: 243011 GHz RefLev: 1600 dBm Connection: W
Replay: AcqData AR Select All Select.. B 10 10/16/2014 18:21:41.06
Wl Spectrogram = |2 ||l Spectrum o
Spectrumsfine: 53 +Paak Clear | *  Trace 1 # Show  +Peak Normal Clear |
= Tmefdiv: 2 | o dBfdie: -16.0 -
;:"; i 12.0 dn
Smei o REW:
waw 300 ket
VBW: praded
30 =0.0
4.0
580
112.0
5 Pos
0.0 dw = 230 -
Autoscale | = Pos: 2.430108787 Ghz = Seade: 100000 MHz Autoscale | = Pos: 2.430108767 GHz = Seale: 100000 MHZ
stopped ACQ BW: 40.00 MHZ, Acq Length: 116.000 ms Ref: Int

Listen Recorded
To Signal Example

Technical Overview
Modulation: CW

Source: None
Channel Bandwidth: 20 MHz
Channel Occupancy: Continuous
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Warming Food
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Technical Overview
Modulation: FM

Source: Voice/Data
Channel Banawidth: 6k-25kHz

Channel Occupancy:
Bursted & Steady State

Example Application
Government Services
Public Safety
Marine Communications
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Amateur Radio
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Land Mobile Radio: Narrow Band FM
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Technical Overview
Modulation: FM

Source: Voice/Data
Channel Banawidth: 6k-25kHz

Channel Occupancy:
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Example Application
Government Services
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Land Mobile Radio: NXDN
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Example Application
Cellular Networks
Public Safety
Portable Internet

Technical Overview
Modulation: FSK

Source: Data

Channel Bandwidth: < 25 kHz

Channel Occupancy: PTT
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Radio and Television Broadcast: FM
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Example

Technical Overview
Modulation: FIM
Source: Mono/Stereo Audio
Channel Bandwidth:
250kHz-300kHz
Channel Occupancy:
Steady State
Multiplexed modulation
with sub-carriers

Example Application
Broadcast
Government
Transmitter links with SCMO
Wide Area Paging

Common Frequency Range
88MHz — 108 MHz
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Radio and Television Broadcast: ATSC — Terrestrial TV
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To Signal
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Example

Technical Overview
Modulation: 8VSB

Source: Data
Channel Bandwidth: 6 MHz

Channel Occupancy:
Steady State

Example Application
Broadcast Video
Public Safety

Common Frequency Range
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470 MHz — 806 MHz
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Cellular: LTE Downlink

File View Run  Replay Morkers Setup  Presets  Tools Livelimk  Window Help

B 9 S €T w T A Frequency: 211500 GH: RelLev: -40.00 dBm Connection: W frewl @ Replay » O Fun v
Replag AcqDsta = M 4 @ ¢ B B D || Select All Select.. B 25 10/16/2014 11:53:58.51
Ll Spectragram = ) il spectum [
Spectrumsfine: 19 +Paak Clear | *  Trace 1 # Show  +Peak Normal Clear |
= ;;‘;'*"““ - Bl - | o dojdw: 40,0 -
S B = e =", z =1 10.0 dB
o REW: ) 3 RAW:
100 w - 4 R
vow: | B-. VW
=
30 = a £0.0 -
=
& =
E &
=
| 3
= F B 0.0
| L.
| = 3 1
I
-
=
| 100.0 -
[ E ..
Feemt -
| K 120.0
=
=
5 Pos: - e » o
0.0 dw = 1 -140.0 -
Autoscale | & CF 211500 Gz o Span: 10.00 MHz Autoscale | = OFr 2.11500 Gz = Span: 10.00 MHz
Stopped Mot akgned Ref: Int

Listen Recorded
To Signal Example

Technical Overview
Modulation: OFDM

Source: Data
Channel Bandwidth: 1-20 MHz

Channel Occupancy:
Steady State

Example Application
Mobile Networks
Public Safety
Mobile Internet

Common Frequency Range
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LTE Frequency Bands

M Fie View Run  Replayy  Markers  Selup  Presels  Teok  Lvelimk  Wmdew Help ERY
B 2 B T E IS | Frequency: 2NIN0GH:  Rellev: -40.00 dBm Connection: W P | Repla Dstep v
Replay: AcqData - Select Al Select.. §B

" BiErmap ¥|Show On
o OB/dn: 40,0
10.0 dB
o RBW:
100 kit

60.0

B0.0

Additional
Information:

-100.0 -

-120.0 -

Spactrum -

-140.0 -
Autoscale | = CF: 2.11500 GHz @ Span: 15.00 MHr
AnakEng Mot algned Ref: Int
.



http://niviuk.free.fr/lte_band.php

Tektronix:
/

Cellular: LTE Uplink

File  View FHun Replay Markers Setup Presets Tools Lwelmk  Window

Help

B 9 S €8 T & T [A K| Frequency: 253025 GH: Rellev: <3800 dBm Connection: W frewl @ Replay » O Fun v
Repla: AcqDsta = M4 4 @ ¢ B B D || Select All Select.. B 346 10/8/2014 10:48:27.40
Ll Spectragram = ) il spectum [
Owerbip: 31 % Clear | =  Trace 1 # Show  +Peak Normal Clear |
Xy B = I - | o dajds: 570 -
:ﬂr“ 10.0 68
ol o REW:
ek 202 kiar
vow: VW
770 -
30
47.0 -
-117.0 -
137.0
w Pos T
0.0 d =i SHEE Y mets lwesuir | A157.0 -
[ Autoscale = CF: 2.53025 GHz = Span: 40.00 MHz Autoscak = Stat: 2.51025 GHz @ Stop: 2.55025 GHz
Markers | Define | -~ AlOfFf 836 | peak | | Tanie X

Stopped ACQ BW: 40,00 MHz, Acq Length: 2.320 ms
==

Ref: Int

Listen Setup
To Signal Files

Recorded
Example

Technical Overview
Modulation: OFDM

Source: Data
Channel Bandwidth: 1-20 MHz
Channel Occupancy: TDMA

Example Application
Mobile Networks
Public Safety
Mobile Interet

Common Frequency Range
LTE Frequency Bands

@ Fle view Run  Heplay Morkers  Setup  Presets Tools Livelink Window  Help & x
B 9 B @8 T w N | Frequency: 253025 GH: Felley: -59.00 dBirm Connection: W Frenst Dstop v
Replay: AcqData - Select Al Select.. §@
Clear

«  Bitmap #IShaw On

» dB/dn: 56.7
10.2 dB
o REW:
300 kit
Tl
975
1178 -
-138.3 -
| Spectrum x|
-158.7 -

[ Autoscale | CF: 2.53025 GHr

Acqurng

AL BW: 30.00 MHz, Acq Length: 1.906 us
R

Reft Int

@ Span: 40.00 MHr

Additional
Information:

Wikipedia



http://niviuk.free.fr/lte_band.php

Tektron/iX®

Cellular: UMTS Downlink

B S eHTEFRD

Replay: AcqData L B B O e ]

) W - W —

File View Run  Replay Markers Setup  Presets  Tools Livelink  Window Help

Frequency: 193718 GH: Feflev: -23.00 dBm

Select All Select.. §§

T00

Connection: W

10/8/2014 11:17:5245

Prewst! @ Replay + | ) Fun -

Ll Spectrogram
Spectrumsfine: 1 +Peak
o Trmwfdiv:
557 us
= REW:
200 KAz
VBW:

ERt

= Pog
0.0 dw

Autoscale & CF: 1.93718 GHz

= B Soecmen

Clear

2 | o dBfdi:
10.0 di

o RBW:
200 debir
VBW:

& Span: 20.00 MHz Autoscale

> Tracel 4| Show +Peak Normal Clear
-26.0 -

88.0 -

108.0

-128.0 -
& OF: 1.93718 GHz o Span: 20.00 MHz

Stopped Mot akgnad

Ref: Int

Listen
To Signal

‘

Recorded
Example

Technical Overview
Modulation: CDMA

Source: Data
Channel Banadwidth: 3.84 MHz

Channel Occupancy:
Steady State

Example Application
Cellular Networks
Public Safety
Portable Interet

Common Frequency Range
590 MHz — 610 MHz

715 MHz — 765 MHz

1930 MHz — 2000 MHz
2110 MHz - 2180 MHz
2345 MHz — 2360 MHz
UMTS Frequency Bands

B oFie  view Run Replay Maskers  Setup
B2 SefTErRE
Replay: AcqData AR D

[ . e

Presets  Tools Lwvelnk Window Help

Frequency: 193718 GH: RefLev: -31.00 dBrm

Select All Select.. §§

&

Connection: 1

10/8/2014 10:56:15.55

el @ Replay ~ D Run v

*  pamap ¢1Show On

o dB/dv: 3.0
10.0 d8
o RBW:
200 Kt
51.0
710
-01.0
L0 -
Spectum =

4310 -
Autoscale w CF: 1.93718 GHr

Stoppad Mot akaned

Ref: Int

 Span: 20.00 MHz

Additional
Information:


http://en.wikipedia.org/wiki/UMTS_frequency_bands

Tektron/iX®

Cellular: UMTS Uplink

File View Hun  Replay Markers Setup  Presets ool Lwelmk  Window  Help
S T & v A | Frequency: 135750 GH: Reflev: -42.00 dEm

B9

Reploy: AcqData

=AW D Select All Select.. §F E.

Connection: Wl

1082014 10:14:18.58

Bl @ Replyy ~ D Fun v

Wl Time Ovenview = [ 5 || il Spectrum =
Time: 42,0 - v Tracel  |JIShow +Peak Normal Clear
Analyss g o dBfdi: 2.0 -

10.0 di
Offset: » RBW:
11152 us 100 kiiz
VEW:
62.0 =
52.0
= dB/div:
10.0 d&
-B2.0
2.0 -
-102.0 - 1020 -
-122.0 1330
-142.0 - -142.0 -
Autoscale = Poston: -12.929 us o Scale; 25.875us Autoscak & CF: 185750 GHz = Span: 40.00 MHz
Srtopped Acq BW: 40,00 MHzZ, Acq Length: 25872 us Ref: Int
= ==

Listen
To Signal

—————

Recorded
Example

Technical Overview
Modulation: CDMA

Source: Data
Channel Banadwidth: 3.84 MHz

Channel Occupancy:
Steady State

Example Application
Cellular Networks
Public Safety
Portable Internet

Common Frequency Range
UMTS Frequency Bands

B Fle  View

B9

Replay: AcqData

Run  Replay Markers  Setup  Preets  Tools rve Lunl Windgw

Help

S| §F T & T IR Frequency: 185638 GHz Reflev: «42.00 dBm

MA@ D Select All Select.. P

Connection:

& Tek SignalVu.

Prewl @ Replay v | D Run v

o dB/dv:
10,0 dB

o REW:
200 kHe

Spoctrum =

Stopped
b

* Bomap 7| show On
514

“1314 -

=1514 -

[Autoscale | & CF: 185698 GHz

Markers Define v AlOF 1.8575 GHz Peak

ACq BW: 20000 MHz, Acq Length: 1.491 us
—————

Ref: Int

& Span: 20.00 MHz

Additional
Information:


http://en.wikipedia.org/wiki/UMTS_frequency_bands

Technical Overview
Modulation: Gaussian
Minimal Shift Keying

Source: Data

Channel Bandwidth: 200 kHz
Channel Occupancy:

Time Division Duplex

Tektron/iX®

Cellular;: GSM

ek Signalvu-pe
File  View Run Markers  Setup  Presets Tools LweLmk  Window Help
B9 B £ T w7 [N 0| Frequency: BS0000 MH:  Reflev: 24100 dBrm Connection: W Brense TJitep v
Replay: Acq Data - Select All Select.. §§
Ll Spectrogram e ] | i spectrum =3
Spectrum/ine: 1 +Peak [ cear | v Tracel [4iShow +Peak Normal =
o Timefdi o dBfdi: -10.0 -
;;‘L e 10.0 AR
= ¥ o RBW:
253, ot 10.0 ktly
vBw: i
30 3000 -
=500
T00 -
0.0
& Pog
0.0 dw | —— | - 11000 -
Autoscale | = CF B50.000 MHz o Span: 1.000 Miz [Autoscale | = O 860.000 MHz © Span: 1.000 Miz

Analyzng Mot akgned

Listen
To Signal

Recorded
Example

Example Application
Cellular Networks
Public Safety
Portable Internet

Common Frequency Range
824 MHz — 849 MHz
869 MHz — 894 MHz
1850 MHz —1910 MHz
1930 MHz — 2000 MHz

File  View Run

B9

Repley: Acy Data

Replty Markers Setup  Presets  Tools  Livelink  Window  Help

e T = N IA | Frequencys 250000 M Reflev: 24100 dBm
SRR T s R

Select Al Select.. 1

Conneetion: W

Q82014 19:2-14. 27

il | @ Replay  ~ | D Run

1l Time Overie

iy

Tz -24.0
Linked | 440
54.0
Offsot: i
=106.641 ms
104.0 -

o 1240 - -
LAutoscale | o Podtion: -110.957 me v Scake: 13.077 e
Ll Spectrum o e | 1@ comstensten = =] 5=

“ Trace 1 ¥ Show  +Peak Norral Oedr “  Trcel +IShow Vectors
& OBfdn: =240 =

10.0 d8
o REW: Frieq Error: -908.9 Hz, Auto

10.0 kiiz

VBW: 240

-104.0 - I

124.0

[Autoscale | = CF: 850.000 MHZ

& Span: 1.000 MHz

AMS: 1356 % PeskEVM: 3.361% @ 65.00Symbol
A signal Quality = [B[&@
RMS Peak Location
EVM 135 % 3.361 % 600
-37.353 d -29.471 dis
Phase Emor: 0,755 ° 1.911 ¢ 66.00 e
Mag Error:  0.322 % 0.795 % B2.00
MER (RMS): 37.353 dB Rho:  0.999816
55464 dB

1Q Origin Offset:

Freguency Error: -508.%9 Hz

Stopped ALq BW: 125 MHz, Acq Length: 116.507 ms

Additional Information:

Frequency

Lists




Tektron/iX®

BB File View Run  Replsy  Markess  Selup  Presels Took Livelink  Window  Help ER"
B9 B 8T F IR Frequency 1Z100MH:  Rellew: -30.00 dBm Connection: W P | @ Feplo Dstop
Replay: AcqData - Select Al Select.. §P
4 Brmap ¥|Show On Clear
o dB/dw: 30.0
10.0 dB
o RRW:
1,00 kHz
50.0
70.0
B0.0 -
-110.0 -
¥ s ;
Spectrum - i g
!ﬁ§:§ A o
130.0 - = -:\ﬂ'.h-.n
Autoscale | @ CF: 112.1500 MHz u Span: 50.0 kir
Acquing Acq BW: 78,12 kHz, Acq Length: 1.011 § Ref: Int

Listen
To Signal

——

Recorded
Example

Technical Overview
Modulation: FSK

Source: Data
Channel Bandwidth: < 25 kHz
Channel Occupancy: PTT

Example Application
Cellular Networks
Public Safety
Portable Internet

Common Frequency Range
138 MHz — 174 MHz
410 MHz — 512 MHz
806 MHz — 902 MHz
928 MHz — 975 MHz

File View Run  Hef Markers  Setup  Presets  Tools  Livelink  Window  Help
= S @8 T T A Frequency 112150MH:  Reflew <3000 dBm Connection: W
Reploy: Acg Date Select &Il Select.. &
il Spectiogram = - || | U Spectrum
Spectrums/ine: 1 wPizak Chrar ot
u Tamejdae = + | o dBfdi
I{:"“ 10.0 ¢B
w RBW:
. o REW:
1.00 kitz -
100 kHz
VBW: VEW
30
T u
& CF 112.1500 MH2 & Span: 100.0 kiz Autoscale

Trace 1 ¥ Show +Peak Norrral
-30.0 -

50.0

0.0 -

110.0

& (F: 112.1500 MEz

Additional
Information:

& Span: 100.0 khz

ACQ BW: 156.25 kHz, Acq Length: 2.593 ms

Ref: Int




Tektronix:
/

BB fie View Run  Replay Morkers  Selup  Presels
& o T w IR | Frequency: 12300 MH:

B9

Reploy: AcqData

MA@ D

Tools Lvelink Wmndow  Help
Heflev: -30.00 dBm
Select All Select...

Connection: B

Pt | @ Replay =

specums/ing: 1

o Tme/dw:
250 ms

¥ 3D

o REW:
20.0 kHz

|opxogram ~|
& Pos:
0.0 dw

+Peak

[Autoscale | @ CF: 123.00 Mz

Stopped

Acg BW: 80,00 MHz, Acq Length: 1.906 us

Ref: Int

o Spant 30.00 MHz

Aeronautical: Airport Tower Communications

Recorded
Example

Listen
To Signal

Example Application
Aircraft Communications

Technical Overview
Modulation: AM

Source: Voice
Channel Bandwidth: < 25 kHz
Channel Occupancy: PTT

Common Frequency Range
108 MHz — 138 MHz

File  View PRun

S [@@ T % 1A G| Frequency 118350 MHz

B9

Replny: Acy Dete

Replay Markers Setup  Presets  Took  Livelink  Window  Help

Reflme -20.00 dBrm

L s | Select A1l Select.. &9 | A2

Cannection: W

10/0/2004 14:38:46.17

s | @ Replay « D PRun -

Ll Spectiogiam

u Tmefdae
613 ms
u» RBW:
20.0 kitr
VEW:

30

v Pos:
0.0 div

Autoscale = CF: 118.350 MH:

Spectrums/ine: 11

-]

wPimak

& Span: 3.000 MH:

= e | | Spctoumm
Cloar |
o UBfdr
10.0 JB
& RBW:
J0.0 kHx
VEW:

119.7 =

| = OF: 118350 MH:

= || =] 2

Show OFF Gl

Additional
Information:

& Span: 2.000 MH:

Wikipedia

Markars Define J

Stopped

v MR

ACQ BW: 2.50 MHz, Acq Length: 129.569 us

Time -|-26.196 &

[ To Center | ! Peak _’4-

4 [+] [+] [ Tatke |

Ref: Int

=




Tektron/iX®

File View Run  Replay Markers Selup  Presels  Took  Lwelink  Window  Help
B9 & o T w7 IR | Frequency: 1A0MH:  Rellev: -30.00 dBm Connection: W

Reploy: AcqData

MA@ D Select Al Select.. §# 1 10/1/2014 14:13:9.07

Presetl @ Replay + = FRun v

=] E3

Ml Time O w
Time: -20.0
Analyss x| -50.0
dB/d oL
L A
i 0.0
10.0 48
110.0
-130.0
| Autoscale @ Postion: -1.371 ms Offsat: 731429 us Length: 300.000 ms o Scabe: B.571 ms
[ 0P spectrum = e | il am &=
w gamap  [4/Show On Clear +Paak Hormal Clear |
w GBfdn: -30.0 - = 100 %
10.0 d8
w REW:
1.00 kitz
50.0
-70.0
= Paskion:
0.000 %
90,0
1100 -
Spectrum  w
. 100 %
: ’ i
1300 Autoscal & Posttion: -717.714 s & Scale: 7.314 ms
[ Autoscale | © CF: 120.8250 Mz o Span: 100.0 kHz oAk GOOM AM: 0%  TomlAM: SRON
stopped AcCq BW: 156.25 kHz, Acq Length: 348.000 ms Ref: Int
e — o — sl

Aeronautical: Automated Terminal Information

Listen
To Signal

Recorded
Example

Technical Overview
Modulation: AM

Source: Voice
Channel Bandwidth: < 50 kHz

Channel Occupancy:
Continuous

Example Application

Automated Airport Information
Broadcast

Common Frequency Range
108 — 138 MHz

File View FRun Hepla Markers  Selup  Presets  Tools  Lvelink  Window  Help
B = B T & 7N | Frequency: 1MAISIMH:  Rellev: -30.00 dBm Connection: 1 Prest 2 Step
Replay: AcqData - Select Al Select.. §0
il Spectrogram = ] il spectrum (]|
Spectrums/ing: 1 +Peak Clear | *  Trace 1 4| show +Peak Nommal Chear
o Tamefdie s a | o dBfdee -30.0 -
112 ms
= RBW:
1,00 kHir
VBW:
ap 50.0
70.0 -
90.0 -
110.0
5 Pos
0.0 dw . s a1l - -130.0 -
| Autoscale | = CF: 1208250 MHz o Span: 100.0 kiz Autoscale | = CF: 1208250 MHz © Span: 100.0 kiHz
AnakEng Acq BW: 156,25 kHz, Acq Length: 2.503 ms Ref: Ink
eel——— o sl

Additional
Information:




%e vlew Replyy  Maten  Sep

M ST I Tewe SE2

Tektronix:
/

S0k
2.0 v
ulsmk v . 2,020 SHe , Sow 42.00 M
Madar [ Defne | v MO Tew [ Tave X
| G Acq BV 40 €0 MWhiz, Ace Langth: 39 €36 me

Listen Recorded

To Signal Example

Technical Overview Example Application P AT " -
MOdL”aUOﬂ: NOﬂe Weather B Fle View Bun  Feplsy Markess Selup Presels Took Lwelink Window Help 8 %
= ) B T T IN | Frequency: 562500 GHz FelLev: 30,00 dBm Connection: Prert Repla Dstop v
Source: CW Air Traffic Control Replay: feqDats = Select Al Select...
Channel Bandwidth: < 50 MHz o Eem o =
Channel Occupancy: Pulse Common Frequency Range s

5.6 GHz -6 GHz o
9GHz-10GHz 10.0

10.0

Additional Information:

YR s A

Weather

RADAR Wikipedia

spectum  +|
] 700 -
Autoscale @ CF: 5.62500 GHr o Span: 40.00 MHz
Acqurng Acq BW: 40,00 MHz, Acq Length: 112.421 us Ref: Int




Tektron/iX®

Resources

USA (FCCQ) License Search UK (Of-com) License Search Signal Wiki
Canada (IC-Spectrum) License  ~ Germany License Information Antenna Theory
Search

Radio Electronics

NTIA Frequency Allocation Chart



http://wireless2.fcc.gov/UlsApp/UlsSearch/searchGeographic.jsp
http://www.ic.gc.ca/eic/site/sd-sd.nsf/eng/h_00025.html
http://www.ic.gc.ca/eic/site/sd-sd.nsf/eng/h_00025.html
http://www.ntia.doc.gov/files/ntia/publications/2003-allochrt.pdf
http://www.ofcom.org.uk/static/spectrum/map.html
http://www.bundesnetzagentur.de/SharedDocs/Downloads/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutionen/Frequenzen/Frequenznutzungsplan.pdf?__blob=publicationFile
http://www.sigidwiki.com/wiki/Signal_Identification_Guide
http://www.antenna-theory.com/
http://www.radio-electronics.com/

Contact Tektronix:

ASEAN / Australia (65) 6356 3900

Austria* 00800 2255 4835

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium* 00800 2255 4835

Brazil +55 (11) 3759 7627

Canada 1 (800) 833-9200

Central East Europe and the Baltics +41 52 675 3777
Central Europe & Greece +41 52 675 3777
Denmark +45 80 88 1401

Finland +41 52 675 3777

France* 00800 2255 4835

Germany* 00800 2255 4835

Hong Kong 400-820-5835

Ireland* 00800 2255 4835

India +91-80-30792600

Italy* 00800 2255 4835

Japan 0120-441-046

Luxembourg +41 52 675 3777

Macau 400-820-5835

Mongolia 400-820-5835

Mexico, Central/South America & Caribbean 52 (55) 56 04 50 90
Middle East, Asia and North Africa +41 52 675 3777
The Netherlands* 00800 2255 4835

Norway 800 16098

People’s Republic of China 400-820-5835

Poland +41 52 675 3777

Portugal 80 08 12370

Puerto Rico 1 (800) 833-9200

Republic of Korea +822-6917-5000

Russia +7 495 664 75 64

Singapore +65 6356-3900

South Africa +27 11 206 8360

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886-2-2656-6688

United Kingdom* 00800 2255 4835

USA 1 (800) 833-9200

* If the European phone number above is not accessible,
please call +41 52 675 3777

Contact List Updated June 2013

For Further Information

Tektronix maintains a comprehensive, constantly expanding collection of
application notes, technical briefs and other resources to help engineers
working on the cutting edge of technology. Please visit www.tektronix.com

Copyright © 2014, Tektronix. All rights reserved. Tektronix products are
covered by U.S. and foreign patents, issued and pending. Information in this
publication supersedes that in all previously published material. Specification
and price change privileges reserved. TEKTRONIX and TEK are registered
trademarks of Tektronix, Inc. All other trade names referenced are the service
marks, trademarks or registered trademarks of their respective companies.

1114 EA/WWW 37W-30932-0

Tektronix’
/




	Button 211: 
	Button 212: 
	Button 218: 
	Button 170: 
	Button 171: 
	Button 219: 
	Button 168: 
	Button 220: 
	Button 221: 
	Button 243: 
	Button 174: 
	Button 175: 
	Button 1: 
	Button 2: 
	Button 3: 
	Button 4: 
	Button 222: 
	Button 176: 
	Button 177: 
	Button 5: 
	Button 6: 
	Button 7: 
	Button 8: 
	Button 223: 
	Button 178: 
	Button 179: 
	Button 9: 
	Button 10: 
	Button 11: 
	Button 12: 
	Button 224: 
	Button 180: 
	Button 13: 
	Button 14: 
	Button 15: 
	Button 16: 
	Button 225: 
	Button 181: 
	Button 182: 
	Button 17: 
	Button 18: 
	Button 19: 
	Button 20: 
	Button 226: 
	Button 186: 
	Button 183: 
	Button 187: 
	Button 184: 
	Button 185: 
	Button 23: 
	Button 24: 
	Button 25: 
	Button 26: 
	Button 227: 
	Button 32: 
	Button 33: 
	Button 34: 
	Button 35: 
	Button 213: 
	Button 214: 
	Button 215: 
	Button 216: 
	Button 217: 
	Button 228: 
	Button 193: 
	Button 41: 
	Button 42: 
	Button 43: 
	Button 44: 
	Button 229: 
	Button 194: 
	Button 195: 
	Button 46: 
	Button 47: 
	Button 48: 
	Button 49: 
	Button 230: 
	Button 196: 
	Button 197: 
	Button 52: 
	Button 53: 
	Button 54: 
	Button 55: 
	Button 231: 
	Button 198: 
	Button 56: 
	Button 57: 
	Button 58: 
	Button 59: 
	Button 232: 
	Button 199: 
	Button 61: 
	Button 62: 
	Button 63: 
	Button 64: 
	Button 233: 
	Button 200: 
	Button 66: 
	Button 67: 
	Button 68: 
	Button 69: 
	Button 234: 
	Button 201: 
	Button 71: 
	Button 72: 
	Button 73: 
	Button 74: 
	Button 235: 
	Button 202: 
	Button 203: 
	Button 76: 
	Button 77: 
	Button 78: 
	Button 79: 
	Button 236: 
	Button 204: 
	Button 82: 
	Button 83: 
	Button 84: 
	Button 85: 
	Button 237: 
	Button 205: 
	Button 87: 
	Button 88: 
	Button 89: 
	Button 90: 
	Button 238: 
	Button 206: 
	Button 92: 
	Button 93: 
	Button 94: 
	Button 95: 
	Button 239: 
	Button 207: 
	Button 208: 
	Button 97: 
	Button 98: 
	Button 99: 
	Button 100: 
	Button 240: 
	Button 241: 
	Button 242: 


