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Minutes
Continuation of Presentations 
Data Compression

Ryan Shoup of the MIT Lincoln Labs presented a study that focused on the application of Lossless Data Compression to the DCPR communications link.  The purpose of any compression would of course allow a reduction in transmission time and therefore an increase in system capacity.  He pointed out that DCP messages may not be well suited for compression due to a possibly small compression ratio.  The study was not algorithm specific.  Compression would be done at source (DCP), decompression at the reception site, and could be done either in hardware or software/firmware.  Two techniques examined in the study: one software and one hardware.  Error propagation is inherent with compression and needs to be minimized, but normally is not a big problem.  The use of error queue channels aids in error reduction or elimination.  Possibly a DCPI channel could be used as a queue channel in order to reduce error propagation.  Ryan reported that error propagation will affect the BER.  Also, the feature which is used to control error propagation on the Internet, Automatic Repeat Request (ARO) will not be available for DCS use.  He said that some compression failures in the study could have been pseudo binary format or very short messages.  It may be possible to enforce compression on ASCII messages, which would be more amenable to compression.  The compression presentation is included as an attachment.
Root Raised Cosine Filtering (RRC)

Ryan Shoup next presented an overview of the advantages and disadvantages of applying RRC filtering to the DCPR system. The implementation of RRC would increase the spectral efficiency (bits per second/Bandwidth (Hz) of the system.  However, an increase in the number of DCS users would require an analysis of possible system power impacts.  A schematic was shown that illustrated the addition of a shift register that would be needed at the DCP level for a DCS RRC implementation, and could be done in either software or hardware.  A favorable RRC spectrum can be achieved with only a few coefficients yielding a curve that is nearly the ideal (theoretical).  Ryan showed that in general BER is reduced as the number of coefficients is increased.  The BER can be also be lowered by matching the receive filter to the transmitter RRC waveform.   He then discussed the DCS power level requirements and tradeoffs at both the DCP and satellite level for a variety of pulse shapes.  Also, some comparisons were made for OPSK, and 8-PSK.  He summarized by saying that the RRC achieves better spectral efficiency but could result in DCP amplifier saturation at 1200 bps. Additionally, more linear amplifiers may be needed, but generally the upgrade costs should be low.  Finally, going to double the channels and RRC may require the use AGC and possibly increased G/T on the ground.  Ryan’s RRC presentation is include as an attachment.
Harry Betsill pointed out that separate demodulators would be required for RRC filter reception.  The current DAMS NT would support reduced channel widths of 750 Hz and 2250 Hz for 300 and 1200 BPS respectively.

CDMA
Ryan presented a quick CDMA report due to time constraints.  He explained that with CDMA there were IDs established by signature sequences of the message using a unique user code.  CDMA generally requires close system power management and that system BER will gradually increase with an increase of the number of users beyond some critical point.  The industry is currently generating standards for 3rd generation CDMA wireless Internet use.  He reported that there exists both Asynchronous and Synchronous CDMA applications.  A CDMA DCP system would be many to one in that multiple DCPs would transmit to a single CDA. The DCPI CDMA would be one to many.  DCS would not use orthogonal codes, but instead use non-orthogonal CDMA coding.  Ryan said that a DCS CDMA overlay system could result in interference to the FDMA users. It will be necessary to control amount of interference.  He recommended CDMA use for emergency DCPs, and that the overlay signals could coexist with existing FDMA channels without any system changes.  Three approaches to power control were presented.  He advised that there could be a problem with the lack of an applicable CDMA chip set.  Current cellular chip sets may not be appropriate for the DCS.  Ryan’s presentation is included as an attachment.
DAMS NT Demodulators   
Frank Street of Mitretek Systems presented a description and the rationale for development of the new DCS DAMS (Data Acquisition and Monitoring System) NT (New Technology)...He presented a comparison to the old DCS DAMS operation with the new NT system.  He also reviewed the RF characteristics of the overall DCS.  Frank next reported on the RF specifications for all three of the demodulator data rates (100/300/1200 bps).  His evaluation was that the DAMS NT has met all of the requirements and is functioning well.  It has been determined that the DAMS NT system software can be easily adapted to a Root Raised Cosine filter specification.  

Ernest Dreyer raised a question about the Internet standard which governed DAMS NT interface design (the ICD).  Phil Whaley said that the ICD (Interface Control Document) will soon be available to everyone, and that changes had to be made to the ICD along the way out of necessity.  

Mike Maloney of ILEX asked that the document be certified by NOAA and officially circulated.  He also suggested a discussion that would promote the development of a new version of the ICD.  John Thompson requested detailed DAMS NT system specifications.  Brett Betsill detailed how Microcom developed the DAMS NT and gave specific details in its design.

Frank next reported on the performance of the DAMS NT demodulators.  Mike Maloney again requested a follow-on meeting with the NESDIS in order to refine the ICD specifications.  Phil Whaley mentioned that the Government does not own the current version of the ICD that is listed on the ISI DAPS II web site.  Mike Maloney said that he would like to submit his own proposed version of an ICD, and related that he is not happy with the current state of affairs.  He would like to develop a better demod interface but cannot do it until there is an officially accepted ICD. 
1200 bps Channel Allocation   

Kay Metcalf of NESDIS explained the reasons behind the development of her method of 1200 bps channel allocation.  There was much discussion of the 1200 bps channel numbering system (which begins with channel 179).  Peter Woolner of Mitretek Systems thinks that unless the channel allocation system is improved future improvements in the system cannot be implemented.

DCS Link Budget   

Duane Preble of Microcom Design presented a review of the GOES DCS link budget relationships.  Microcom has done a study to determine the current level of activity within the DCS RF band.  They have found a 9.46% usage over the band with about 200,000 messages per day.  He presented performance curves for various DRGS configurations that are included in the attachments.  Also he pointed out that there is basically a linear relationship so that if you increase DCP power 3 dB you will get about 3 dB more through the satellite.   With large dishes like that at the Wallops CDA you are uplink limited, while with smaller dishes you are downlink limited.  The GOES N series will have increased power so that a users’ 5 meter antenna will achieve Wallops like performance.  Duane said that there is the need for a more accurate pilot in order to do a better analysis of the DCS satellite performance. 

DCPI

Peter Woolner resumed the discussion of the DCPI questions that he had raised during his presentation the previous day.  The question of what would be the proposed usage of a future DCPI link needs to be answered by the community of manufacturers and users of the DCS.  He estimated a worst case EIRP of 45dBmi compared to the GOES I-M of 44 dBmi.  There would be 1-db attenuation steps and 47 kHz bandwidth with an uplink G/T of –15.5 dB/K.  Duane Preble suggested using the DCPI link for administrative purposes such as transmitter controls.  Ernest Dreyer stated that the STIWG would be spending time considering the proper use of the DCPI link.  Phil Whaley estimated the current DCPI bandwidth to be 200 kHz.  Peter emphasized that a decision on the DCPI is needed soon.  NTIA is requiring NESDIS to explain the power flux density excesses currently associated with the DCPI link.  Peter emphasized that he thought that the DCPI service must be redesigned or else it will be lost.
He reported that the current method which requires that all DCPI platforms be addressed individually is a major management problem.  Peter wrapped up the discussion by asking what function users would like to have on the DCPI link.

There followed an informal discussion about the current and possible status of the DCPI link, mainly focusing on the problems and possible solutions of managing this component of the GOES DCS.  Ernest Dreyer remarked that we would bring it up before the STIWG, and determine what functions are desired.  Also possible pilot project suggestions will be solicited from the STIWG membership.  Duane Preble mentioned the failure of the system response in the Colorado flood that killed about 200 people.  However, it was emphasized that the failure seemed to be on the part of the user and not the satellite operator.  A rhetorical question was raised as to whether DCS users would be willing to pay for the ability to have a forward command potential that would allow the termination of an errant DCP transmitter.  Pete Lessing, of the NOAA/NDBC said that as a user he is not willing to pay for that capability.  It was agreed that system security has taken of increased importance.  Finally, the next step seemed to be a thorough STIWG discussion to determine if the link is really wanted and if so for what functions. 

Two Pilots Discussion
Brett Betsill started this discussion by stressing that the entire DCS is dead without a pilot, (i.e. a single point of failure).  So if there were two, then if one goes down the second could activated at the other frequency and locked on.  Phil Whaley discussed the Wallops pilot monitoring system that is being developed for NASA/GSFC, which would have the capability of coming on-line seconds after a failure of the primary pilot at Wallops.  Duane said that there is currently a pilot at 402.1 MHz located at Hawaii. This borders the international channels and GMS, and is monitored by the tsunami warning center.  Currently Wallops is not able to use a pilot at another frequency due to the DAPS DICE functions.  The newer DAMS NT will be able to handle multiple pilot frequencies though.  

Summarization and Final Discussions

Brett Betsill presented a review of some DCS observations and recommendations that he had generated.  He said that improvements in timing and channelization would lead to increased system capacity, and that increased capacity would mean more DCPS and users.  This in turn would be good for NOAA, good for the manufacturers, and would result in competitive pricing.  Increased DCP complexity could lead to higher cost and it is desirable to avoid another changeover like the current High Data Rate transition.  He warned of an over dependence on GPS or other time source.  He thinks that there needs to be a tighter frequency tolerance: 30 to l00 Hz, but that 30 Hz may be too tight.  He added that adjustable power control at the DCP level would require a new antenna certification plan.  There need to be a system management and transition plan designed, verified and tested for supporting the halving of the 300 bps DCS channels from 1.5 kHz to 750 Hz.

The evolution to half channels can be a long transition to allow users to continue using the new equipment that they have just bought.  Brett Betsill’s presentation is included as an attachment.
John Thompson of Signal Engineering sees the need for a 3rd switchover since there are already so many HDR DCPs in the field.  John would like a 75 Hz frequency tolerance.  Timing for about 70 hours without GPS fixes is currently possible before absolutely needing an external time reference.  He also thinks there is already a requirement for antenna certification as part of the transmitter certification.   So he does not see the need for a new antenna certification standard.  

Brett Betsill reported that Microcom has demonstrated that their 300 bps demodulators will currently support 750 Hz spacing with their existing filter.  The demods are designed to work at 34 dBm EIRP with 54 dBm EIRP adjacent channel interferer.  He also reported that the 1200 bps needs the Root Raised Cosine approach to allow 1500 Hz channel spacing, but at a cost 1.2 dB increase in power.  The current system will support 2250 Hz channel spacing at 1200 bps.

Duane Preble wondered if there would be 300 bps and 1200 bps random channels.  The idea of mixed channel usage was again raised: 100/300 bps on the same channel.  Duane Preble may run a test to see if that would work. 
During an informal discussion, the manufacturers seemed to be in agreement that +/- 100 or 75 Hz tolerance was reasonable and 30 Hz would be considerably more difficult.
Tom suggested another meeting to be held the same week as the next STIWG/TWG in about 4 months, about July.  The details will be posted on the DCS web site: http://noaasis.noaa.gov/DCS/.    Sutron thought it would be a good idea to run some tests during the interim.  Manufacturers are welcome to suggest specific tests and/or run them.  Sutron also mentioned that they liked the RRCF since there are so many COTS products already available.  John Thompson emphasized that all of these things can be done, but that the implementation and management of the changes would be difficult.  
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