CCSDS SLS-SLP/CC Joint WG Meeting Minutes

May 11, 2004

CSA, St. Hubert (Montreal), Canada

The following is the summary of the CCSDS Joint Data Link (SLS-SLP)/Channel Coding(SLS-CC) meeting held at the Canadian Space Agency (CSA), in Montreal on May 11, 2004.

I. Action Items assigned at this meeting with due dates and actionees:

1. Tim Ray/GSFC – will prepare pink sheets to the AOS Space Data Link Protocol Blue Book, Version 1 to modify the 5 spare bits in the MPDU header to: 

a. Use 4 of the 5 spares to create a Virtual Frame Counter Extension. Currently there are 24 bits dedicated to the AOS frame sequence counter, which provides 16,777,216  independent frame counts. By providing 4 bits to the virtual frame counter extension, we would be adding a cyclic counter which would provide a maximum of 16 times 16,777,216   = 268,435,456 independent frame counts.

b. Use 1 of the 5 spares to provide the capability to expand the first header pointer to accommodate frame lengths up to 32,768 bits. 

c. Rationale: The reason for this change is due to 1) frame accountability and 2) frame retransmission. High rate telemetry missions such as JWST and JIMO are going to downlink rates of 40 Mbps. With such high rate missions, the current frame sequence counter recycles very quickly, making data link frame accountability a useless metric. For those ground systems that utilize SLE RCF service, frame accountability is part of that service. Therefore it is essential that the frame count not roll over too quickly. By increasing the frame count as stated above, for a 40 Mbps downlink, the frame count in effect would roll over after 30 hours for a 16 K frame length compared to within 1 hour today, which would occur during a pass, creating ambiguity during the pass for frame accountability and retransmission needs.

Due date: June 1, 2004

2. Greg Kazz/NASA-JPL :  will provide an update to the SLS-SLP WG charter to

Jean-Luc Gerner to allow the work to be done on Action item number 1 above. 

Due date: May 14, 2004

3. Jean-Luc Gerner/ESA : will ask the CESG to request agency support for agencies to share transfer frame data accountability reports. This will help CCSDS determine which coding strategies should be chosen to deal with the type of error characteristics occurring over the space link. By sharing these reports, CCSDS agencies can determine which errors are systematic and which ones are not, in order to determine which codes should be applied or not applied to mitigate errors within the transfer frames. 

Due Date: May 17, 2004 at the CESG meeting

II. Overview of Items discussed

1. Frame length and Frame Sequence count extensions for high rate missions – Ed Greenberg (JPL)

2. Frame Error Distribution Statistics & Follow on Discussion of Coding options - Fabrizio Pollera (JPL)
III. Attachments Provided ( http://www.ccsds.org/docu/dscgi/ds.py/View/Collection-267)
1. Study of Frame Error Statistics - Fabrizio Pollera (includes results from Mars Odyssey provided by Michael Stoloff (NASA/JPL)

2. Transfer frame error distribution losses for ESA Cluster-II and Integral - G.P.Calzolari

IV.Frame length and Frame Sequence count extensions for high rate missions – Ed Greenberg (NASA/JPL)

The SLS-SLP WG is concerned about link layer frame accountability as well as the ability to do frame retransmission for high rate telemetry missions. Primarily, two parameters, the transfer frame length as well as the number of transfer frame sequence counts may need to be increased in order to accommodate high rate telemetry missions. This is in response to high rate telemetry missions such as NASA/JPL Mars Telecom Orbiter, NASA/GSFC James Webb Space Telescope and other future agency missions. The SLS-SLP brought this issue up with the SLS-CC WG, because it wanted to understand any ramifications on coding, if the transfer frame length of the AOS Space Data Link Protocol would change, in particular LDPC codes.  It was clear to accommodate the need to uniquely identify transfer frames for such missions, a larger frame counter was necessary. However, the AOS spec only has provision of a 24-bit frame counter. Nevertheless, the spec does have 5 spare bits available in the frame header. Therefore, a proposal to modify the MPDU header within the AOS transfer frame to accommodate larger transfer frame sequence counts was discussed. It was pointed out that there are currently 5 spare bits within the MPDU header that could be used as a "virtual frame counter extension". If 4 of the 5 spare bits would be used, a modulo 16 cyclic counter extension to the 24-bit frame sequence counter could be done. Although at the meeting there was no immediate need to increase the transfer frame length beyond 16,384 bits (as discussed within the joint meeting), the idea of making provision for a larger frame length was discussed amongst the members of SLS-SLP WG. In order to accommodate a 32Kbit frame, but still provide for a 16 fold increase in the frame sequence counter, a division of the spare bits into 1 bit for frame length extension and 4 bits for frame sequence counter extension (as a separate field which increments when the sequence counter recycles to 0) was decided upon. The result was an action item, (See Action item #1) provided to Tim Ray (NASA/GSFC) to write up pink sheets against the existing AOS Space Data Link Blue Book. 

V.  Frame Error Distribution Statistics & Follow on Discussion of Coding options - Fabrizio Pollera - NASA/JPL

In order to understand what FeC (Frame Erasure) codes we should apply to our space missions, the CCSDS first needs to understand the distribution of transfer frame error losses for missions. Fundamentally, we need each agency to investigate the distribution of errors within downlink transfer frames. During a set of passes, for a set of missions, how many frames contain a single error, how many contain two errors, etc. Documenting what the error distribution across agencies is, will be the first step in understanding how global/non-global data link layer frame loss is. Any correlation to events which might trigger these outages e.g., bad weather, operator error, equipment malfunction, etc is welcomed information, but not required for this first step in understanding the problem.
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