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Software-defined radio (SDR) is a radio communication system where components

that have been typically implemented in hardware (e.g. mixers, filters, amplifiers,

modulators/demodulators, detectors, etc.) are instead implemented by means of

software on a personal computer or embedded system.!2 While the concept of SDR

is not new, the rapidly evolving capabilities of digital electronics render practical

many processes which used to be only theoretically possible.
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https://en.wikipedia.org/wiki/Radio
communication
https://en.wikipedia.org/wiki/Frequency_mixer
https://en.wikipedia.org/wiki/Filter_(signal_processing)
https://en.wikipedia.org/wiki/Amplifier
https://en.wikipedia.org/wiki/Modulator
https://en.wikipedia.org/wiki/Demodulator
https://en.wikipedia.org/wiki/Detector_(radio)
https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Software-defined_radio#cite_note-1
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FM broadcasting is a VHF Broadcasting technology, pioneered by Edwin Howard

Armstrong, which uses frequency modulation (FM) to provide high-fidelity sound

over broadcast radio. The term "FM band" describes the frequency band in a given
country which is dedicated to FM broadcasting. This term is slightly misleading, as it

equates a modulation method with a range of frequencies.

N122 TN :NMava) VHF 2Tha 0Waw 072 [19K7 NNWOXRN TWK N'A1711002 12T - 'UDIN DN
IX) NNI2A NID'RA TAIRO DN'AA 7V 11ayn?1 Broadcast Nu'wa nTiwnw (30-300MHz ,n"an - TIkN

/121N DIZN2 DNKX TX TAIY DT 'R DN7RY DOXI .1N2N1X"7272 knaT? (1 - nnnx 0'7'na

Data Is In The Air
www.DigitalWhisper.co.il
4 2016 yan ,70 [I'7a



http://www.radio-electronics.com/info/rf-technology-design/pm-phase-modulation/what-is-pm-tutorial.php
http://www.iec-usa.com/Browse05/DTHFDUP.html
https://en.wikipedia.org/wiki/VHF
https://en.wikipedia.org/wiki/Broadcasting
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SDR-2 win'y nwiyl GSM-7 nxnin GNURadio MTya nwniny nu'7p MuIy 79 Xxnaima 7'nna

NKNN N7'NNNn D1DN DRY RTL

Options QT GUI Range QT GUI Range QT GUI Range Parameter (Parameter | Parameter Parameter Import
ID: sirprobe_rtlsdr 1D: g_slider 1D: fc_slider ID: pprn_slider ID: gain D: fc 1D: ppm ID: shiftoff Import: pi
Generate Options: QT GUI Label: Gain Label: Frequency Label: FPM Offset || Label: gain  Label: fc Label: ppm | Label: shiftoff
Default Value: 30 || Default Value: 933.4M (| Default Value: 0 Value: 30 Value: 939.4M | Value: 0 Value: 400k
—— Start: 0 Start: 925M Start: -150 Type: Float [Type: Float Type: Int Type: Float
Stop: 50 Stop: 1.99G Stop: 150 ShortID: g Short ID: f Short ID: p | Short ID: o
1D: sarnp_rate Step: S00m Step: 200k Step: 1
Label: samp_rate
Value: 2M
Type: Float
ShortID: s

QT GUI Frequency Sink
Center Frequency (Hz): 939.4M
Bandwidth (Hz): 2M

RTL-5DR Source
Sample Rate (sps): 2M
Cho: Frequency (Hz): 939M
Cho0: Freq. Corr. (ppm): 0
cho: DC Offset Mode: Automatic
Cho: 10 Balance Mode: Automatic Rotator
Ch0: Gain Mode: Manual Phase Increment: -1.25664
cho: RF Gain (dB): 30
cho: IF Gain (dB): 20
Cho: BB Gain (dB): 20
cho: Bandwidth (Hz): 650k

GS5M Receiver
Oversampling ratio: 4

GSM clock offset control :| ‘
-I: Fcz 939M

--bv[ TS < @EHD (urRED :|—— ——————————————— —-.»l:] Control channels decoder []»-,—. Message printer

Timeslot: 0
v ‘b[ Prepend Frame Number: False
- o Prepend Frame Count: False
Decryption T Print GSMTap header: False

,7’[ O CRnC e ]»'-’v[ Kc session key: :I-*l:] Control channels decoder []»A‘-i
=

Timeslot: 1 AS version: 1

Socket PDU
Type: UDP Client
-b[ Host: 127.0.0.1
Port: 4723
MTU: 10k

Socket PDU
Type: UDP Server
[ Host: 127.0.0.1
Port: 4729
MTU: 10k
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TV L9100 TV 20 72V awn 1T QYRY7ORN NIX NN'OY M X .0I7D 207 [N X7 DY [amd

:NQN 2¥NN DX 72571 gsmtap 7w 110791 lo 7y natRnI wireshark 7w nnmo

© @ m & Q < T2 E6E el EEEX @
Filter: licmp && gsmtap = | Expression... Clear Shrani
No Time Sourc Destinatios Protocol Length Info
506 39.34430800€127.0.0.1 127.6.8.1 LAPDm 811, N(R)=3, N{S)=4(DTAP) (SM)
567 39.34807300€ 127.0.6.1 127.8.0.1 GSMHTAP 81 (CCCH) (RR) Paging Request Type 1
508 39.35175700€ 127.0.6.1 127.8.6.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
589 39.41075200€127.0.0.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
510 39.41731966€127.0.8.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
511 39.42744306€127.0.8.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
512 39.47373300€127.0.0.1 127.0.8.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
513 39,47996700€ 127.9.0,1 127.0.0.1 GSMTAP 81 (CCCH) (RR) Paging Request Type 1
514 39.48334600€ 127.9.6.1 127.8.0.1 GSHTAP 81 (CCCH) (RR) Paging Request Type 1
515 39.54408500¢ 127.0.0.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) System Information Type 2quater
516 39.54809200€127.0.0.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) Immediate Assignment
517 39.55849300€ 127.0. G 1 127.8.8.1 LAPDm B1U, func=UI
519 3968760960 127.9.6.1 127.0.0.1 GSMTAP 81 (CCCH) (RR)
520 39.61307400€ 127.9.6.1 127.8.0.1 GSHTAP 81 (CCCH) (RR) |
521 39.61632906¢ 127.0.0.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) | PPM OFf: 0
522 39.677146066€127.0.0.1 127.8.8.1 GSMTAP 81 (CCCH) (RR) | set
523 39.68068300¢127.0.0.1 127.8.8.1 GSMTAP B1 (CCCH) (RR) |
524 39.73635100€127.0.0.1 127.6.8.1 GSMTAP 81 (CCCH) (RR) | o
525 39.74589000€ 127.0.0.1 127.0.0.1 GSMTAP 81 (CCCH) (RR) § G40 30,000
526 39.75271200€ 127.9.6.1 127.8.6.1 GSMTAP 81 {CCCH) (RR) £
527 39.80370806€ 127.0.0.1 127.0.8.1 GSMTAP B1 (CCCH) (SS)
528 39.806832006 127.0.0.1 127.8.8.1 LAPDn 81U, func=Ur Frequency = 944200000
529 39.81842706€127.0.8.1 127.8.8.1 GSMTAP B1 (CCCH) (RR) § N
530 39 ElSdTBGBE 127 ﬂ I 1 127.6.8.1 GSMTAP Bl tEE[H) (RR] [
231 30 01 Ar'a'as ewran
mData0

: Frame 516: 81 bytes on wire (648 bits), Bl bytes captured (648 bits) on interface @ °

» Ethernet 11, Src: 09:09:00_00:00:00 :es:ea:es:ss:s«:aa) Dst: 69:00:00_60:PO:00 (96:00:00:00

[ Internet Protocol Version 4, Src: 127.6.8.1 (127.8.8.1), Dst: 127.8.6.1 (127.8.6.1) 20 944.203 MHz, -27.24 dB

s User Datagram Protocol, Src Port: 43478 (43478), Dst Port: 4729 (4729)

 GSM TAP Header, ARFCN: © (Downlink), TS: B, Channel: CCCH (B) = 40 m,

-GSM CCCH - Immediate Assignment | 8 p W "

+12 Pseudo Length T 60 'J Y

»Protocol Discriminator: Radio Resources Management messages 5 " ‘ ‘M 'qlmf | b o
Me;:.aup Type: Immediate Assignment ; ‘ J

£ = T Wby
. ooe = Page Mode: Normal paging (8) 100

vad cated node or TBF

= Dedicated mode or TBF: This message assigns an uplink TBF or is the second mes 20
-Pa;m Channel Descriotion
6060 0 60 60 00 80 0O 0O DA 60 060 60 00 68 B9 45 6O E a0

6016 06 43 60 6O 46 6 48 11 33 43 7f 00 06 61 71 08 .C.'@.0. 3H... r r "
6020 00 01 0 d 12 79 09 2f fe 42 0204 0160 0000 .....y./ B 943.500 944,000 944.500 945.000
6636 5 60 60 6f bf 6a 62 80 i Frequency (MHz)

il LA e ooay ]

gose Y b

Io®  GSM CCCH (gsm_a.ccch), 2 Profile: Default
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http://www.gsmarena.com/network-bands.php3?sCountry=ISRAEL
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content/uploads/201502/Aireon GlobalSpaceBasedADSB Coverage.ipg

http://adsb-decode-guide.readthedocs.org/en/latest/introduction.html
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