 DCS DCP Manufacturers’ Certification Meeting
Day 1

Seattle, Washington
Monday, August 2, 2004

Minutes
Call to Order and Welcome 
The first day of the Seattle Manufacturers’ DCP certification meeting was called to order at 9:00 a.m. by Kay Metcalf, DCS manager from the NOAA/NESDIS Data Services Division.  Kay introduced Rolin Meyer of the NOAA/NOS who was hosting the four days of meetings.  She thanked him for coordinating the meeting facilities.  Rolin welcomed the group and gave a brief introduction to the Seattle area.  Kay next thanked the manufacturers for supplying refreshments for the meetings.

DCPR RRC Pulse Shaping to Increase Capacity
Ryan Shoup of the MIT/Lincoln Labs presented a study to help clarify some of the issues surrounding the use of a Root Raised Cosine (RRC) filter application to the DCS.  His presentation appears as an attachment to this summary.  An overview of the GOES DCS, including the RF band characteristics, and the three current data rates that are supported was introduced.  Next, an explanation was given for the need to expand the system capacity in order to accommodate anticipated growth for the GOES-R era.  A review of SNR verses BER was provided for various 8-PSK encoding schemes.  A comprehensive RRC discussion was next presented that explained that the filter could be implemented in either software or hardware.  Pulse shaping parameters were also treated along with a listing of other services that use RRC such as Cellular and Satellite technologies.  A block diagram was shown depicting a typical National DCPR 8-PSK Receiver system.  The RRC spectral dependency on the number of coefficients was presented with 100 coefficients being almost ideal for 300 bps.  The ideal implementation would be for matched filters (i.e. the DCP filter matching the demod filter) and that there could be a 1 dB loss without matched filters.  Additionally, filter matching should reduce the required number of coefficients for an optimized BER.  It was recommended to keep the power levels at the current value to reduce the need for field changes to antenna and amplifier size.  
A block diagram of the RRC 8-PSK demonstration that was performed at the MIT laboratory was next presented. Pictures of the set up were also provided (included in the attachment).  Measured spectra were shown for the 300 bps tests, along with BER probability verses SNR for simulated and measured values.  A summary was presented that concluded that RRC filtering is appropriate for increasing DCS system capacity and could be implemented with low cost FPGAs, or microprocessors.  Potential issues that were listed were: power levels, transmit filtering, timing recovery, and matched filtering.  In response to a question about 1200 bps, the answer was that the results would also apply to 1200 bps as well as to 300 bps data rates.
Ryan’s complete presentation is included as an attachment.
http://noaasis.noaa.gov/DCS/docs/MIT-Lincoln_Lab_RRC_Pres.ppt
An opportunity for attendee self introduction was next followed by an explanation of the importance of everyone using the signup.

Proposed DCPRS Certification Changes 
Peter Woolner began his discussion of comments that had been received on the NESDIS proposed changes to the certification standards that were delivered at the previous meetings held in Virginia Beach, Virginia.  Peter presented the recommend agenda for the two days of meetings.
http://noaasis.noaa.gov/DCS/docs/Seattle%20Meeting%20Agenda1.doc 
The first two topics represent areas on which Peter had not received comments.

Data scrambling (C)

Peter reported that there would be no essential changes to the standards here.
Transmit Frequency adjustment (I)
There were no recommended changes here either.

The following ten topics are areas that were commented on by manufacturers.

Timing Accuracy (A)

The issue of leap seconds, if there ever is another leap second, should not present a problem Peter said.  If there ever is another one, the event will be known six months in advance.  The have been revisions to the text in 3.2.1, 3.2.1.1 and 3.2.1.2 that was presented last March in Virginia Beach.  There were suggestions from attendees:
 Ignore the UTC time and use GPS time instead;
 DAPS II will only be able to measure to a second accuracy.
There was also user concern about possible conflicts between newer DCPs using the new standards and those using the old standards.

A discussion followed regarding how frequently the DCPs update their time.  It was mentioned that there is currently 13 seconds difference between UTC and GPS time.  It was also reported that there could possibly be a problem in allowing a GPS almanac update that could take up to 12.5 minutes during which time the DCP would have to be on.  Many DCPs are now only on for the short period of time that is required for a GPS update.  It was mentioned that the DCP would only need to be on during the July and December leap time update.  If GPS time were to be used, then every existing DCP would have to be reprogrammed.  Manufacturers expressed the need for confirmation from GPS officials about when and if anymore GPS leap time changes will occur.  There was also concern about the international channels.  It was reported that the GPS system will notify a system if its almanac is out of date immediately, so that the DCP would then know if an almanac update is required.  There was user concern if the STIWG would have input to the final changes to the certification standards.  Peter Woolner emphasized that the GOES-R design team needs to know now, otherwise the opportunity for recommendations will be lost.  He proposed to accept the changes as presented.  The presentation including the recommended changes is included as an attachment.

http://noaasis.noaa.gov/DCS/docs/A-Timing_Accuracy.doc 
Message Format (B)
Peter resumed the discussions after the break with the message format.  He suggested revising the message format so that both 100 bps and 300 bps data would use the same preamble parameter.  There were some questions from the audience as to whether this was really possible.  Peter recommended using the short preamble and to prohibit the long preamble for 100 bps service.  Peter also proposed changing the wording of the frame synchronization sequence (FSS) requirement so that the existing FSS could be retained for DCPRs that comply with the existing certification standard and also allow for a different FSS for DCPRs that comply with the proposed new certification standard.  This presentation is included as an attachment.
http://noaasis.noaa.gov/DCS/docs/B-Message_Format.doc 
Encoder Flush (D)
The encoder flush requirements that were contained in the proposed certification changes document would be retained as is.  It was also proposed to add a turn-off requirement of at least 40 dB in 1 millisecond.
http://noaasis.noaa.gov/DCS/docs/DandE-Encoder_Flush_Interleaver.doc 
Inter leaver (E)

Peter started the discussion of the Interleaver by questioning the value of keeping the functions.  A manufacturer had the opinion that system noise results in the need for the Interleaver.  It was also mentioned the Interleaver was not needed for normal operation, but it is valuable in special cases.  Removal of the Interleaver would make the system more efficient since it is a system overhead.  However the understanding of the benefit of the Interleaver seems not to be really understood by most.  One member said that the Interleaver does offer some advantages for binary a data format. Another member questioned the value of the Interleaver for anything except burst noise.  It was also mentioned that turbo code would implicitly yield an Interleaver due to its characteristics and would not require any hardware changes.  Peter thought that the inherent overhead associated with the Interleaver is not worth the minimal benefits that are achieved.   Therefore the Interleaver should be eliminated.
http://noaasis.noaa.gov/DCS/docs/DandE-Encoder_Flush_Interleaver.doc  

Prohibited Characters (F)

Kay presented background information surrounding the DAPS II design which requires ASCII characters instead of accepting the prohibited set.  It was mentioned that there needs to be consideration of DRGS user needs as well as the Wallops CDA data reception.  There was a suggestion to allow users one last chance to complain about the proposed change to the standards.  There was user input that suggested that any required changes should be able to be done by the users to their software.  It was also suggested that the National Weather Service is the primary user that needs to be canvassed.

http://noaasis.noaa.gov/DCS/docs/FandG-Prohibted_Characters_EOT.doc 
EOT (G)

The binary mode EOT will be defined when a binary format is proposed.

http://noaasis.noaa.gov/DCS/docs/FandG-Prohibted_Characters_EOT.doc 

Maximum Message length (H)

The proposed certification changes were accepted.
http://noaasis.noaa.gov/DCS/docs/HandQ-Msg_Length_Fail_Safe.doc 
Fail Safe (I)

Peter initially suggested a change to 110 seconds.  There followed discussion of a new requirement that would shut off an errant DCP that was transmitting out of its window length.  Some thought that this should be the function of the data logger.  More discussion of these issues followed.  It was suggested to use 30 seconds for intervals between transmissions at all baud rates.  There was agreement to delete the room temperature frequency adjustment statement in the standards.
http://noaasis.noaa.gov/DCS/docs/HandQ-Msg_Length_Fail_Safe.doc 

Modulator Stability (M)

Peter explained the need for a link budget for planning purposes.  He reviewed the logic and budget that he used in arriving at his proposed specifications. He reported that the worst fixed offset of any of the octants should not exceed +/- 1.0 degrees.  He will change the wording in the document to reflect this.  A comment from the audience stressed the need to have satellite AM and PM effects considered.  Peter replied that he assumed the effects would be negligible.  There was also mention of amplitude errors in addition to phase errors.  Peter argued that modulation performance is more related to phase performance.  Additionally, there was an emphasis on the need for amplitude balance in order to meet the specifications.  Peter offered to give time to the vendors to look more closely at the numbers and respond if they wanted.  Peter will expect more input from the manufacturers on this standard.
http://noaasis.noaa.gov/DCS/docs/MandN-Mod_Stab_Phase_Noise.doc 
RF Output Power (J)
Peter reported that if the system load ever comes close to full capacity use of the transponder it could cause a condition of insufficient transponder power.  This implies the need to establish acceptable minimum and maximum RF system values.  Peter emphasized that the changes in the certification standards represent a small step toward system improvement.  There was a comment that the changes do not represent a decrease in power but actually just a tightening of the specifications.  The possibility of power level control using the DCPI link would solve a lot of the problems generated by defective DCPs.  It is also desired to take advantage of a possible 3 db gain in a more

powerful GOES-R receive antenna so power out of all transmitters could be reduced by 3 dB.  The specifics of Peter’s presentation are attached.
J- RF Power Output.doc 

Operating Frequency Requirements Plan (K)
Peter presented two possible arrangements for numbering the new higher density system of channels.  Kay Metcalf suggested using a scheme that would be totally different from the existing numbering system and would allow users to immediately differentiate a new channel from one from the old system.  Peter mentioned that he would like the attendees to recommend which or what plan that would prefer.  Much discussion followed regarding what would be acceptable plan.  The two plans that were presented are attached.
Frequency Plan.ppt
Long Term Frequency Plan (L)

Peter presented a revised NTIA channel spectral allocation diagram showing the roll off for a 300 bps transmitter.  The new resolution is to be +/- 100 Hz long term stability instead of +/- 30 Hz.  A similar diagram was presented for the 1200 bps service.  He is proposing 2250 Hz channel width for a 1200 bps channel and 750 Hz for the 300 bps channels.  He reported that the CDA receiver channel spectral response will be characterized for vendors so that they can match the shape in their transmitter design.  .  Peter is inclined to recommend that an RRC filter to be used at the CDA receiving site. Some manufacturers are against being required to use a RRC filter function.  A comment from the audience estimated that a Bessel filter would lose about 1 db through a RRC.  The argument was made that a RRC filter would provide a well known standard filter function anyone could design to.  The designated transmit spectrum is to be a SRRC demod filter with alpha=1.0 using at least 100 taps.  John Taylor of MIT remarked that in his tests, far better results with the constellation were observed using a transmit filter that was matched to the demod RRC filter.  He added that an analog transmit filter would probably never give acceptable results.  The designated filter would allow the desired adjacent channel allocation.  Peter’s presentation reflected some additional data that he received from NTIA since the Virginia Beach meetings in March.  The NTIA document that Peter used to derive the modified requirements can be reviewed by using the URL provided in the manufactures’ meeting are of the DCS web site and is also attached below.  Peter projected the NTIA Manual and gave a detailed explanation of how he interpreted the contents to derive the filter specification.  It was emphasized that these specifications are for GOES-R planning and are not going to be implemented automatically but rather under guidance from the STIWG.  Also the question of defining the transmit spectrum as well as the receive spectrum was broached.  John Taylor estimated that there could be a minimum of 8 years to the GOES-R era with about 20 years of GOES-R use.  Peter said that the RRC filter is the only shape that would eliminate inter-symbol interference which is not even measured in the present DCS/HDR.  John Taylor added that most of the other systems that are on GOES-R will use RRC filter technology.   He also said the DOD is requiring that all of their new systems be software (digital) defined.  He also strongly recommended ending the use of any analog transmit filter designs.
http://noaasis.noaa.gov/DCS/docs/Transmit_Spectrum.ppt 
http://www.ntia.doc.gov/osmhome/redbook/redbook.html 
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