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Part 4: Questions and Answers related to PACTOR-II








I. Introduction





As previously mentioned, we conclude this series by answering frequent questions from the readers related to the items described in the previous parts. As the deadline for this final part was before the publication of part three, questions related to the PACTOR-II proto�col, that have been sent to the ADRS, could not be considered. For this reason, we answered some typical questions dealing with the same subjects out of our regular correspondence in�stead. If you have any additional questions, or if you just want to discuss some of the items mentioned, please feel free to attend our PACTOR forum at the Dayton Ham Vention ‘95, which will be held on Saturday, April 29, between 09.00 and 10.45 a.m. in room no. 7.





II. Frequently asked Questions





Will SCS continue PACTOR-I after the release of PACTOR-II?


For Sure. PACTOR-II is not intended to supersede the current FSK-PACTOR standard. The new level was developed in order to take advantage of the capabilities of new DSP modems, providing a maxi�mum of throughput and robustness within a minimum of bandwidth. It may thus become the new standard mode of the forthcoming DSP hardware generation. As PACTOR Level I already pro�vides virtually opti�mum attributes obtainable with an FSK system, it will be used as long as FSK modems are used. Therefore, SCS will of course continue producing the PTCplus.





Which companies will license PACTOR-II?


AEA and PacComm have already decided to license PACTOR-II. Addi�tionally, several other companies have indicated their interest in a li�cense. Some of them however, will have to wait until they have developed new units that provide the required processing power to run the PACTOR-II protocol.





Can a PTC-II  still contact an older PACTOR-I or AMTOR station?


Yes. The philosophy of the whole development of PACTOR-II is compatibility with older systems. All connects in PACTOR are initiated in the standard PACTOR-I format. Only if both stations are equipped with PACTOR-II, and the ‘MYLEVEL’ command of both stations is set to ‘2’ will an automatic change to PACTOR-II take place. Otherwise, the contact remains in PACTOR-I. ‘MY�LEVEL’ is the command, that defines the maximum allowed PACTOR system level, the default value is ‘2’. The PTC-II also contains AMTOR, RTTY, and CW software as in the PTCplus and with exception to CW, the earlier Z80-PTC. The new PTC-II owner will therefore have no prob�lems in finding a contact, even if there are not many PACTOR-II equipped stations at first.





What are the operational differences when passing PACTOR-II traffic?


There are hard�ly any differences in comparison with PACTOR Level I. To set up a PACTOR-II link, you just proceed in the usual way: Enter ‘C <CALLSIGN>‘ to establish a regular PAC�TOR-II QSO or ‘C !<CALL�SIGN>‘ to initiate a long path link. If the connected station is also capable of PACTOR-II, an automatic switching to the higher level is performed. To control the link (i.e. perform a break-in, change-over, QRT, etc.), you may also still use the exis�ting, freely definable characters. For an Unproto trans�mission, you may now not only chose between two arguments, representing 100 and 200 Baud FSK. Additionally, the values 3-6 represent 100, 200, 400 and 800 Baud DPSK with the corres�ponding error control coding in short cycles, and the values 7-10 represent the same speed and coding levels using data cycles.





Will I be able to use PACTOR-II with my Transceiver?


All modern (and virtually all older) SSB radios will quite happily work with PACTOR-II. The switching times are identical to PACTOR-I, and as the data signals are tailored for an audio bandwidth of  500 Hz, there should be no problems within the audio sections of any radio system. The RF side of the transceiver should have low intermodulation distortion, as the signal is more complex than FSK systems, but providing the transceiver is not overdriven, this should not be a problem. If the radio performed well with AMTOR or PACTOR-I there should be no problems with  PACTOR-II. All that is required from the transceiver is an audio input, an audio output, and PTT line. As mentioned before, the frequency stability and accuracy requirements are no higher than PACTOR-I or AMTOR.





Will I get interference from the PTC-II internal computer on my radio?


A good deal of effort has gone into designing the hardware so that it not only does not cause interference, but also is not easily interfered with. All supply lines are filtered, as are the RS-232 and signal inputs and outputs. The circuit board has also been especially designed with short data and address lines and large earth planes to prevent radiation. In any event, it will cause considerably less noise than the computer you use it with.





Do I need a powerful computer for PACTOR-II?


No. All the high-tech, powerful computing jobs take place inside the PTC-II. The interface to the outside world is such that any computer with a standard RS-232 interface can be used to transmit and receive PACTOR-II. Software is supplied for an IBM compatible PC. Almost any computer can be used with the PTC-II using standard terminal software for that machine. A pure software solution for PACTOR-II, using simple interface hardware as in Packet Radio is however very unlikely. For that you WOULD need a very powerful computer.





Does the PACTOR-II Listen Mode require external software?


No, the PTC-II firmware also provides full listen mode capability. Be it simple FSK, or any of the com�plex con�volu�tional coded DPSK frames, the PTC-II Listen mode checks simultaneously all pos�sible modulation forms of PACTOR-I and -II. Therefore, any plain terminal software on any computer may be used to exploit all the features of PACTOR-II.





Can the PTC-II also be operated in FSK mode?


Similar to the previous PTCs, the PTC-II also provides an FSK output line. However, as the PAC�TOR-II system utilizes DPSK modulation, you have to use the audio line when proposing to operate PACTOR-II. If you plan to restrict to the FSK modes (such as PACTOR-I, AMTOR, RTTY, CW, etc.) in order to use the FSK line of your trans�ceiver, you have to set the PTC-II command ‘MYLEVEL’ to ‘1’, so as to prevent the PTC-II from an automatic switching to PAC�TOR Level II when connecting with another station capable of PACTOR-II.





Is the required frequency accuracy to set up a PACTOR-II link similar to CLOVER?


CLOVER is considered to allow a maximum frequency deviation of around 20 Hz between two sta�tions intending to set up a link. As all PACTOR-II links initially start in PACTOR-I, the re�quired frequency accuracy is only about +/- 80 Hz. When switching to PACTOR-II, a newly developed tracking method automatically adjusts the DSP filters in order to compen�sate the deviation. Addi�tionally, in the PACTOR-II mode, the tuning indicator of the PTC-II does not only show two LED’s representing the two signal tones, but a third LED indicates the abso�lute frequen�cy offset. If the LED in the middle of the display lights up, you are exactly on zero beat. Each LED deviation in either direction signals a corresponding fre�quency de�viation of 10 Hz. As this indicator is not in�fluenced by the automatic tracking, you are still able to adjust the correct frequency after the link setup.





Can the current PTC mailbox software also be used with the PTC-II?


Most mailbox soft�ware designed for the Z80-PTC, manufactured by PacComm and previously by SCS, as well as for the modern PTCplus may be used with the PTC-II without any modifications. This spe�cially refers to the modified GPLX-BBS by JA3FJ, the KCQ-MBX by W8KCQ, and AMT�BOX by DL7AMW. The Dwell-Time of the PACTOR-II system, i. e. the period required to detect a connect request, is still about one second. This is identical to PACTOR-I and thus faster than in CLOVER and G-TOR. This Dwell-Time plays a large part for the fast scan stop signal, as re�quired for scanning BBS systems. Since the system does not have to stay too long on one fre�quency in this case, significantly shorter response times can be obtained.





Will the PTC-II provide a Host Mode for more comfortable terminal and BBS operation?


Yes, a Host Mode will be added in a firmware update. However, in the early stage one has to make do with an ex�panded status word. In addition to the current information, it shows all link parameters in�cluding the PACTOR-II speed levels as well as the kind of on-line data com�pres�sion used.











Does an upgrade of the PTC-II require an exchange of any memory chips?


The operating system is stored as a compressed file in the flash memory of the PTC-II. It is auto�matically unpacked and loaded into the static RAM when the system is started. To update the unit, a special program (‘UPDATE.EXE’) is provided, which electrically erases and re-writes the data field in the flash memory that contains the PTC-II operating system. For this reason, a PTC-II up�date does not require any modification of the hardware, but can simply be done via the RS-232 interface. The PTC-BIOS is not influenced by ‘UPDATE.EXE’, therefore any home-made software can continue to be used as before.





Does PACTOR-II build on the novelties of CLOVER-II and G-TOR?


There are some basic attributes that have been adopted from CLOVER, e.g. the use of pulse shaped DPSK modu�lation combined with error control coding and the employment of modern DSP tech�nology. Even G-TOR encouraged us to do a little protocol change, i.e. adding run-length encoding. Some other features, like the hybrid-ARQ, the obligatory data interleaving, or the simple tole�rating of a few bit errors within the CS (‘fuzzy’ evaluation) are not really new, but have partly been used in a much more sophisticated way before. For example, instead of a ‘fuzzy’ CS check, PACTOR-I as well as PACTOR-II employ the cross correlation method, which is considered to be the optimum, but requires fine detail analog information from the demodu�lator section and high processing speed. Taken generally, PACTOR-II builds mainly on PACTOR-I, despite some similarities to other sys�tems.


On the other hand, we should not try to compare apples with pears, as PACTOR-II is very diffe�rent to all previous narrow band digital modes. The Nyquist DPSK modulation and the high perfor�mance Viterbi decoding with Soft Decision provide system properties that have been out of reach before. At the moment, PACTOR-II is the most adaptive and most robust narrow band ARQ system you can buy. It of course also provides the best bandwidth efficiency, as it only occupies 450 Hz of bandwidth at minus 50 dB, even if the actual throughput exceeds 1000 bits per second. For the on-line data compression, not only upper and lower case Huffman and run-length encoding are implemented. Additionally, upper and lower case Pseudo Markov Compression (PMC) for Eng�lish as well as German texts can be chosen. This means, the best out of six different compression methods will automatically and reliably be applied. An overall compression factor of around 2 is achievable with PACTOR-II.





How long until even the PTC-II becomes obsolete?


This is a question that bothers many people as computer systems sometimes become obsolete al�most within months. Whilst it is impossible to guarantee, it is not envisaged that the PTC-II will change in the near future. It is such a high performance and flexible unit,  that it is considered able to master all tasks applicable to Amateur Radio for a considerable time. Hardware updates have been allowed for in the initial design, and software updates can be easily made using the RS-232 interface into the FLASH memory. There are certain boundaries in physics, beyond which it is impossible to go. PACTOR-II with the PTC-II are pushing very close to these limits. All other present modes are well within the hardware capabilities. It is hoped that some of these other modes will be offered in the future as updates. Future, as yet undiscovered or developed modes are possible, though unlikely to provide a decided advantage over PACTOR-II on HF links. These too should be workable using the PTC-II hardware. Other exotic uses are a matter of programming and imagination. Your PTC-II should not be obsolete for a long time.





Why should I buy ‘yet another digital mode’?


The previous sections were perhaps a bit technical. In short, the major advantages of PACTOR-II are as follows:





 -	Full compatibility with previous PACTOR systems.


 -	Much greater immunity to interference.


 -	Greater transmission speed (over 1000 bits per second under reasonable conditions).


 -	Totally automatic in operation.


 -	A system gain of around 7 dB compared with present PACTOR systems including analog


	Memory-ARQ (less power needed).


 -	Narrow bandwidth (max. 450 Hz at minus 50 dB), i.e. less interference.
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