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Table 18: Code table for CCIR476-4, HNG-FEC and PICCOLO MK VI alphabetsITA 2


Table 19: ASCII table


Table 20: CCIR 493 alphabet


Table 21: X.25 Packet frame


Table 22: Common used transmission modes


Table 23: Terms and their description


Table 24: Determination of necessary bandwidths for emissions


Table 25: Table of waveforms and possible user sorted by Baud rate


Table 26: ALE 3G call types


Table 27: Tone layout for ALE400


Table 28: BR6028 channel frequencies


Table 29: BR6029C channel frequencies


Table 30: Tone layout for the 500 Hz variant


Table 31: Tone layout for the 400 Hz variant


Table 32: Tone layout of CHN MIL 8FSK 83.6 Bd


Table 33: Tone layout of CHN MIL 8FSK 100 Bd


Table 34: Tone layout CHN hybrid modem 4FSK-OFDM20


Table 35: Tone layout of the CHN hybrid modem


Table 36: Frequencies of the Chinese 4+4 modem


Table 37: Tone layout CIS MFSK 1 + 10 + 1


Table 38: Tone layout CIS MFSK-12


Table 39: Tone layout CIS MFSK-12 + 1


Table 40: Tone layout of the CIS MFSK-17


Table 41: Crowd 36 control sequences


Table 42: Tone layout CIS VFT 3 channels 100 bd


Table 43: CLOVER-II tone frequencies


Table 44: CLOVER-II modulation modes


Table 45: CLOVER 2000 Modulation formats


Table 46: Clover 2000 modes and data rates


Table 47: CLOVER 2500 tone frequencies


Table 48: CLOVER 2500 Modulation


Table 49: CODAN tone frequencies


Table 50: Tone frequencies for CODAN 12 channel mode


Table 51: Most common modes of Contestia


Table 52: Data structure of DGPS


Table 53: PRC Message Broadcast Parameters


Table 54: DominoEX waveforms


Table 55: DRM OFDM parameter


Table 56: DRM OFDM number of carriers


Table 57: Number of carrier for WinDRM


Table 58: Data rates of WinDRM


Table 59: Abbreviations in FAX transmissions


Table 60: Geographical letter groups


Table 61: Used HFDL frequencies sorted by ID


Table 62: Ground stations using HFDL identified by ID


Table 63: Annex 10 Audio frequencies


Table 64: Tone layout for Japan 8-tone ASK


Table 65: Tone layout of Japan 32-tone OFDM modem


Table 66: JT4 sub modes


Table 67: JT65 tone separation for the modes A/B/C


Table 68: JT9A submodes


Table 69: JT9 submodes


Table 70: LINK 11 frequencies


Table 71: Mazielka tone assignment


Table 72: Tone table for MD 1061


Table 73: Tone table for MD 1142


Table 74: Frequencies of MFSK-16


Table 75: MIL STD 188-110A ser data rate versus FEC


Table 76: Tone layout Mil 188-110A 16 tone


Table 77: Tone layout Mil 188-110A 16 tone variant


Table 78: Modulation types used for MIL STD 110B Appendix C


Table 79: Baud rates of MIL 188-110C Appendix D


Table 80: Table of ALE tone frequencies


Table 81: Waveforms of ALE 3G


Table 82: Tone layout MIL STD 188-342


Table 83: MT 63 transmission modes


Table 84: Most common modes of Olivia


Table 85: Different PACTOR I modes


Table 86: PACTOR II modes


Table 87: PACTOR III speed levels


Table 88: PACTOR III relation between speed level and used tones


Table 89: Speed levels of PACTOR VI


Table 90: PSK10 character set


Table 91: GM2100 transmission modes


Table 92: Most common modes of RTTYM


Table 93: SSTV tones used


Table 94: Different SSTV modes


Table 95: Tone layout STANAG 4197 16 tone part


Table 96: Tone layout STANAG 4197 39 tone part


Table 97: STANAG 4285 transmission modes


Table 98: LPC10 2400 bps and 800 bps parameters


Table 99: STANAG 4529 transmission modes


Table 100: Waveforms of STANAG 4538


Table 101: STANG 4538 timing


Table 102: Thor modes


Table 103: Typical parameters for VFT


Table 104: Centre frequencies in different VFT systems


Table 105: Transmission slots of the amateur radio beacon system


Table 106: Schedule for the amateur radio beacon system


Table 107: Russian single letter beacons


Table 108: Typical cluster of single letter beacons


Table 109: Known Datatrak systems and their frequencies


Table 110: Byte structure of the EFR signal


Table 111: EUROFIX modulation pattern combination


Table 112: LORAN chains and their identification numbers


Table 113: LORAN Data Channel message components


Table 114: NAVTEX identification letters


Table 115: Structure of a NAVTEX message


Table 116: OFDM NBTV modes


Table 117: Modes of digital NBTV


Table 118: Frequencies for NDS200 DGPS system


Table 119: Frequencies of the RSDN 20 system


Table 120: Frequency setup of the BRAS system for one chain („Semba“)


Table 121: Location of SuperDARN transmitter


Table 122: Active time signal stations


Table 123: Parameter of the WERA system


Table 124: International callsigns


Table 125: Country codes


Table 126: Translation of a four digit SELCALL number


Table 127: Translation of a five digit SELCALL number


Table 128: Coast station identification numbers by blocks and countries


Table 129: Allocation of MID's


Table 130: NATO routing indicators


Table 131: List circuits and their routing indicators


Table 132: Priority levels in AFTN messages


Table 133: Table of AFTN message contents


Table 134: Letter groups in NOTAM messages Weather Forecast (TAF and METAR)


Table 135: Description of METAR groups


Table 136: Teleprinter Alphabets for Comparison


Table 137: Q-codes


Table 138: X-codes


Table 139: Z-codes


Table 140: Abbreviations





3 Removed description of signals



There are some modulations and systems which are not used anymore. To keep the number of pages in a manageable range, the descriptions of signals which are very improbable to be active on shortwave in the future have been removed.


Currently the following signal descriptions have been removed:
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	(2013)





	
[image: image] Advanced Narrowband Digital Voice Terminal (ANDVT) Family

	(2017)
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	(2013)
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	(2013)
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	(2013)
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	(2015)
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	(2015)
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	(2015)





	
[image: image] ARQ 6-90/98

	(2015)
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	(2015)
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	(2015)





	
[image: image] BUL 107.53 Bd

	(2015)
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	(2017)





	
[image: image] Coquelet 8 FEC

	(2017)
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	(2017)





	
[image: image] Coquelet 100

	(2017)
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	(2015)





	
[image: image] DUP-ARQ II

	(2015)
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	(2015)





	
[image: image] F7B-195.3 Bd 4-Tone

	(2015)





	
[image: image] Globe Wireless Pactor

	(2015)





	
[image: image] Globe Wireless Single Tone Modem

	(2015)





	
[image: image] Globe Wireless Multi Tone Modem

	(2015)
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	(2015)
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	(2015)





	
[image: image] IRA ARQ

	(2017)





	
[image: image] MFSK Thrane & Thrane TT2300-ARQ Modem

	(2015)





	
[image: image] MFSK BUL 8-Tone

	(2015)





	
[image: image] MFSK YUG 20-Tone Modem

	(2015)





	
[image: image] PICCOLO Mark VI

	(2015)
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	(2015)
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	(2015)
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	(2017)
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	(2015)
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	(2017)
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	(2015)












This list will grow by the next editions. Enclosed in brackets is the year of removal.





4 General



For years shortwave radio had been used widely for communication beyond the line of sight. With the introduction of world-wide satellite services in geostationary or low earth orbits interest in HF radio discreased considerably as a result.


However, in recent years, due to the introduction of new, sophisticated modems and high quality digital broadcast services, there has been an increase in interest in HF as a communication means.


Shortwave radio also has some qualities that will ensure its attractiveness for some time. The most important point regarding commercial users is that there is no charge for using the ionosphere. In the military context this translates to low cost and potentially global communication that has important attributes of national ownership and military control. In addition, shortwave communication is more difficult to disrupt in comparison with satellite services.


Well established radio techniques for shortwave have been improved in several ways in recent years. Information data rates of a few tens of bits per second have been increased to more than 19200 bits/s using sophisticated modem techniques and error correction. Algorithms have been created to adapt transmission parameters to channel quality or to initiate a change to a better channel. Passive and active channel analysis techniques, e.g. sending and measuring test signals on assigned pool frequencies, have been developed to solve problems arising from channel distortion. For example, an Automatic Link Establishment setup (ALE) which is based on an international standard can be performed using a flexible address pattern. Automation guarantees a link setup whenever a useful frequency is found in the pool.


TCP/IP is the most widely used network protocol and supported by the majority of computers and software. This international standard ensures interoperability of very different platforms and operating systems. Most of the equipment for shortwave like modems and radios are able to interface with local networks by LAN. Even conversions form ISDN, GSM, PSTN and other shortwave are possible.


Ongoing new developments enhance the capabilities of transmission protocols and modem technology for higher transmission speed. Using wider bandwidths will also achieve higher data rates. Higher data rates and throughputs are also possible by intensifying the modulation/coding. With modern processor technology the adaptation of transmission parameters to the channel conditions will provide a higher quality for the exchange of information via shortwave.


All these circumstances present old modes with improvements on the one hand but mainly new modes with their unique sound to the shortwave listener on the other hand.


This book has been written to help the listener on shortwave to identify the different modes or waveforms which are active throughout the shortwave band. It will never be complete. New waveforms appear nearly every month. Due to the sophisticated possibilities of modern modems the signal analyses becomes more and more difficult.


Nevertheless this book gives a good overview of the techniques that are state of the art today. It has to be mentioned that most of the pictures have been produced with the decoder CODE 300-32 by HOKA and some with the PROCEED decoder by PROCITEC GmbH.


This book is divided in four main parts:




	Basic information


	Waveforms used on shortwave


	Tables to help identify stations or circuits on shortwave


	Abbreviations and Index





The first part provides an overview of common modulation techniques consisting of a short description and a spectrum or phase plane display. This part also describes standard expressions from the field of coding, error correction and so on which are often used in the field of radio communication.


The second part describes most of the waveforms which can be heard on shortwave. Generally the waveform is described by means of its main parameter. If available further information like framing, coding etc. is also described.


The third part contains some tables and information which can be useful for identifying stations or circuits.


The book finishes with the abbreviations table and the index.





5 Description of Waveforms



5.1 Analogue Waveforms


Analogue waveforms are mainly separated in two different forms: the amplitude modulation in which the carrier frequency is fixed and the amplitude of the signal is modulated related to the information being sent.


The other modulation form is the frequency modulation in which the frequency is changed related to the information being sent. The carrier envelope remains on the same level.


Amplitude Modulation (AM)




[image: image]


Picture 1: Different AM waveforms





The Amplitude modulation is mainly used for broadcast transmissions or in aeronautic mobile service on VHF. In a AM the strength of the carrier is varied in relation to the information which shall be send. In a pure AM both sidebands are modulated.


The following pictures shows the spectrum and sonagram of a typical amplitude modulation with both sidebands and the carrier:




[image: image]


Picture 2: Spectrum and sonagram of an amplitude modulation





The ITU designation is A3E.


Double Sideband reduced Carrier (DSB-RC)


In a double sideband reduced carrier (DSB-RC) transmission the carrier is reduced to a fixed level.


Double Sideband suppressed Carrier (DSB-SC)


In a double sideband suppressed carrier (DSB-SC) transmission only the sidebands are transmitted. The carrier is reduced to a lowest level as possible. Both sidebands contain the same information.


The following picture shows a LINK-11 signal in both sidebands with suppressed carrier:




[image: image]


Picture 3: Spectrum of a double sideband suppressed carrier signal





Single Sideband full Carrier


In this modulation form the carrier with full level and one side band is transmitted. This form is often used in the Russian aeronautical mobile service for the ground transmitter.


The following pictures shows the spectrum and sonagram of a single sideband modulation with full carrier:




[image: image]


Picture 4: Spectrum and sonagram of a single sideband modulation with full carrier





The ITU designation is H3E.



Single Sideband reduced Carrier (SSB-RC)



In a single sideband reduced carrier (SSB-RC) transmission the carrier is reduced to a fixed level.


The following pictures shows the spectrum and sonagram of a single sideband modulation with reduced carrier:




[image: image]


Picture 5: Spectrum and sonagram of a single sideband modulation with reduced carrier





The ITU designation is R3E.


Single Sideband suppressed Carrier (SSB-SC)


In a single sideband suppressed carrier (SSB-SC) transmission the carrier is suppressed. This form of modulation is used by ATSC which is a set of standards developed by the Advanced Television Systems Committee for digital television transmission over terrestrial, cable, and satellite networks. It is the same waveform as the single sideband (SSB) below.


The ITU designation is J3E.


Single Sideband Modulation (SSB)


In a single sideband modulation as a form of the AM modulation the second sideband and the carrier are not transmitted. This type of modulation is much more efficient because all power can be used for transmitting the information in one sideband.


The following pictures shows the single sideband modulation:




[image: image]


Picture 6: Spectrum of a single sideband modulation





The ITU designation is J3E.


Independent Sideband Modulation (ISB)


In an independent sideband modulation the carrier is suppressed as in a double sideband modulation with suppressed carrier but the transmitted information in both sidebands is different from each other. This mode is often used with digital modulation to increase the bandwidth.


The following pictures shows an independent modulated signal with a 50 Bd transmission in the lower sideband and a 600 Bd signal in the upper sideband:




[image: image]


Picture 7: Spectrum of an independent modulated signal






Vestigial Sideband Modulation (VSB)



In a vestigial sideband modulation the sideband has been partly cut off or suppressed. Television broadcasts (in analogue video formats) use this method if the video is transmitted in AM, due to the large bandwidth used.


The ITU designation is C3F.


Frequency Modulation (FM)


In a Frequency Modulation (FM) the information is transmitted by varying the frequency of a main carrier. The modulation index is describing the ratio of the maximum frequency of the carrier related to the maximum deviation of the modulating signal. The modulation index is one if the deviation of modulating signal and modulated is equal to each other.




[image: image]


Picture 8: Frequency Modulation







[image: image]


Picture 9: Spectrum and sonagram of a frequency modulation





The ITU designation is F3E.


Wide Frequency Modulation (WFM)


This type of modulation is mainly used for broadcast transmissions. The combination of all subcarriers and information channel is modulated to one carrier and results in a very wide spectrum.


The following pictures shows the typical spectrum:




[image: image]


Picture 10: Spectrum of a wide FM broadcast transmitter





The simplest signal is a FM mono transmission with a bandwidth of 15 kHz. In the late 1950’s stereo and sub carriers were added to the WFM broadcast.


It was important that FM stereo is compatible with FM mono. Therefore the left and right channel were encoded into the sum (left + right, L+R) and the difference (left – right, L-R) between both channels. The mono receiver will use the sum of both signals to listen to both in a single loudspeaker. A stereo receiver will add the L+R and L-R signals to get the left channel and subtract L+R and L-R to get the right channel.


The (L+R) main channel signal is transmitted as baseband audio in the range of 30 Hz to 15 kHz. The (L–R) sub-channel signal is modulated onto a 38 kHz double-sideband suppressed carrier (DSBSC) signal occupying the baseband range of 23 to 53 kHz.
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