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Summary of Discussion:

The participants agree that CCSDS needs to produce leading standards and get ahead of agency needs. Agencies are limited to solutions provided in the CCSDS standards. However when these standards cannot provide for the emerging needs of agencies, the agencies are in a bind. That requires CCSDS to be proactive and provide solutions before agencies develop implementations. Both CNES and NASA have recently demonstrated a need for greater performance from the CCSDS asynchronous data link protocols (TC and Proximity-1). For CNES, a pragmatic solution to their MYRIADE small satellites series missions was made possible by the use of the CCSDS Covolutional (7,1/2) code in the Physical layer of the TC stack. The MYRIADE implementation required no change to the CCSDS TC Standard. For NASA, a demonstration of how up to 50% more data throughput could be provided over the Proximity-1 link was done for the Mars Science Lander (MSL) mission by using the rate ½ LDPC in the physical layer without changing the data link of the Proximity-1 Protocol, which is based upon the CCSDS TC Standard.
Agreement between the NASA and CNES participants was reached on the following points:

The joint CNES/NASA white paper on improvements to the CCSDS Telecommand Standard should consist of two distinct parts. Part one describes the interim pragmatic approach of using the existing CCSDS Asynchronous Data Link Protocols (TC Standard and Proximity-1 Standard) on top of channel codes that are defined within the Physical layer which have not yet been formally standardized for TC or Proximity-1 by CCSDS.  This provides a pragmatic solution to space agencies who need to use the existing TC decoder hardware but at the same time would benefit from the improved performance of advanced coding techniques.

The first example of this approach has already been taken by CNES on it’s Myriade small satellite family using the BCH code  (TED mode) along with the CCSDS CC(7,1/2) code in the physical layer and the CCSDS CRC-16 to check the Telecommand Frame in the data link layer. CNES will provide performance data for the white paper e.g., frame rejection rate, undetected frame error rate and other performance metrics along with a description of their Telecommand stack for the Myraide satellites. Note that other codes e.g.,  LDPC codes could also be used in the Physical Layer with the exisiting TC standard and they would provide a considerable (at least 2.5 dB) gain beyond the CC(7,1/2) code. 
The second part of the white paper will focus on the long term solution of replacing the CCSDS Telecommand Standard.  Here our focus will be on identifying the criteria to consider in such new protocol stack development. Some of the criteria for evaluation are: CLTU synchronization, TC frame validation, acquisition time, performance metrics such as undetected, detected FER and coding gain, how to remove the BCH code from the existing TC standard, and how to terminate the CLTU (by length vs built in codeblock failure for example).
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