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White Paper


Review of CCSDS Packetized Telemetry Recommendation for 


Applicability and Adoption by the TG








1.0 Background





“The Consultative Committee for Space Data Systems(CCSDS) is an international organization of space agencies interested in mutually developing standard data handling techniques to support space research conducted exclusively for peaceful purposes.”(Quoted from their web site: http://www.ccsds.org).  To this end, they have developed an extensive list of documents, including “Recommendations” (or standards), which have potential applicability to the RCC ranges.  This task was initiated to evaluate the potential applicability of the CCSDS document “Packet Telemetry,” CCSDS 102.0-B-4, for incorporation into the IRIG Standard 106. A previous version (CCSDS 102.0-B-3) of this document was accepted, and issued, as an ISO standard (ISO/DIS 13419).





A related task, TG Task-36, defined the format for on-board data recording.  The resultant standard, issued as IRIG Standard 107-98, made extensive use of the CCSDS packet telemetry standard.  In fact, the important sections of the CCSDS standard have been transferred verbatim to the new IRIG standard.  The specific application information needed to use the CCSDS standard are contained in appendices which tailor and/or define the requisite parameters.





2.0 Considerations for Packet Telemetry





The concept of packetized digital communications is not new and has been in use for a number of years.  The protocols used in computer networks, such as TCP/IP, are packet systems.  Its utilization in the RF arena for aircraft and missile telemetry, and for satellite communications and telemetry purposes is a more recent application of the concept. The IRIG Standard 106-86,  Telemetry Standards, recognized the future impact of the use of computer controlled data collection and processing systems to provide the tester with a high degree of flexibility in the data transmitted to the ground, including in-flight changes to the telemetry formatting.  This altering of the telemetry format as a function of mission phase or in-flight parameter value requires a corresponding flexible data frame format.  Thus the “Class II” formatting was included in the standard for the first time.  It was known, at that time, that packet telemetry systems were being developed, but other concepts were more pressing.  The 1553 bus architecture was being included on many aircraft for flight and weapons control.   A defined approach for transmitting the 1553 bus data was included in the 106-86 issue.  





The packet concept developed by the CCSDS community has been used by the Telemetry Group for the recording of on-board data as defined in the new IRIG Standard 107-98.  The packet telemetry CCSDS Recommendation has been under consideration for Range applications for several years.  At the March 1998 Telemetry Group meeting, an approach was agreed to for incorporating this (packet) Recommendation into the IRIG Standard 106.  Unlike the IRIG Standard 107-98 which repeated the CCSDS applicable paragraphs with appendices to tailor the application of un-used or selectable parameters, it was decided to reference the CCSDS Recommendation and to place the tailored requirements which are unique to the RCC telemetry applications within the body of the IRIG Standard 106.  The advantage of this approach is twofold.  First, it eliminates the need to revise the IRIG Standard 106 every time the CCSDS Recommendation changes, thereby reducing the chances of errors and additional paper work.  Second, the CCSDS Recommendation has a number of parameters which can vary with the application.  In the interest of range interoperability, those parameters will be defined in the IRIG Standard 106.  In this manner a constrained flexibility can be achieved.





Recommendation:


The Data Multiplex Committee, Telemetry Group, Range Commander’s Council recommends that a packet telemetry standard be included in IRIG Standard 106.  Further, it recommends that the CCSDS Packet Telemetry Recommendation be used as the basis for that standard, by referencing the CCSDS Recommendation, and that for specific RCC applications, the tailoring of the CCSDS parameters be included within the IRIG Standard 106.
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Norman Lantz


Data Multiplex Committee Chair

































































�
















































APPENDIX A





CCSDS Recommendations
















































































Appendix A - CCSDS Recommendations(Standards)





Telemetry Systems





CCSDS 100.0-G-1	Telemetry Summary of Concept and Rationale, Green Book,


December 1987.





CCSDS 101.0-B-3	Telemetry Channel Coding, Blue Book, May 1992.





CCSDS 102.0-B-4	Packet Telemetry, Blue Book, November 1995.





CCSDS 103.0-B-1	Packet Telemetry Services, Blue Book, May 1996.





CCSDS 120.0-G-1	Lossless Data Compression: Summary of Concept and Rationale, 


Green Book, May 1997.





CCSDS 121.0-B-1  	Lossless Data Compression, Blue Book, May 1997.





Blue Book - Recommendation		Equivalent to an RCC Standard


Red Book - Draft Recommendation		Equivalent to “Pink Sheets”


Green Book - Report				








Ancillary Data





CCSDS 301.0-B-2	Time Code Formats, Blue Book, April 1990.





CCSDS 320.0-B-1	CCSDS Global Spacecraft Identification Field Code Assignment Control 


Procedures, Blue Book, October, 1993. 





CCSDS 320.0-B-1 Cor. 1	Technical Corrigendum 1 to CCSDS 320.0-B-1, November 1996.








RF and Modulation





CCSDS 401.0-B	Radio Frequency and Modulation Systems—Part 1: Earth Stations and 


Spacecraft, Blue Book, November 1994.





CCSDS 411.0-G-3	Radio Frequency and Modulation—Part 1: Earth Stations, Green Book, 


May 1997.





CCSDS 412.-G-1	Radio Frequency and Modulation Systems—Spacecraft-Earth Station 


Compatibility Test Procedures, Green Book, May 1992.











Tracking and Navigation Systems





CCSDS 501.0-B-1	Radio Metric and Orbit Data, Blue Book, January 1987.








Administrative Reports





CCSDS A12.0-G-1	CCSDS-Related Implementations, Green Book, November 1996.





CCSDS A30.0-G-3	CCSDS Glossary, Green Book, July 1997.








Other Areas of Publications





Telecommand Systems


Information Access and Interchange Systems


Advanced Orbiting Systems


Cross Support Concepts, Services and Architecture
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