MINUTES OF THE P1J WORKSHOP

8-11 April 2002

The Spring 2002 P1J workshop was conducted at ESOC, Darmstadt, Germany.

A.
PARTICIPANTS

Chuck Acton (NASA/JPL), Alberto Cangahuala (NASA/JPL), Felipe Flores-Amaya (NASA/GSFC), Jacques Foliard (CNES), Reinhard Kiehling (DLR), Guillermo Ortega (ESA/ESTEC via telecon), Siegmar Pallaschke (ESA/ESOC). 

B.
AGENDA (See it at www.ccsds.org)

C. NOTES ON ACTIVITIES

Monday, 8 April 2002

* Review of Last Minutes: No issues came up; the minutes were accepted as is.

* Fall 2002 Meetings: Before Space Ops 2002

* Space Ops 2002: After some discussion, we agreed that we would not write a P1J-specific paper, but that the EPM/OPM work would be mentioned in Chuck Acton’s paper (See action item below on CHA).  Other presentation opportunities (IEEE/AIAA/ITC/ISSFD meetings) were discussed. We also agreed to present a paper at the Space Flight Dynamics meeting in Moscow (June 2003); this would be good groundwork for a more complete paper in Space Ops 2004.  Jacques also advocated that we create a poster/demonstration that would be presented at various meetings (with our papers) to generate discussion.

* On-board Timing Requirements: Reinhard and Jacques agreed that there were no conclusions from the last P1J/P1K meeting.  We agreed that we needed to talk with Guillermo for his thoughts on the upcoming joint meeting.  We also agreed that we needed a more specific operations scenario description before continuing.  Likely issues: Transfer of time from one point to another, format of the time service, timing accuracy, and best interpretation of the timing service.

* AIAA Standards for Astrodynamics: Al reported on the 2001 Summer meeting, and will distribute minutes later this week.

* As of this meeting, 30 September – 4 October is Fall Meeting, 7-9 October is TSG/Management Council Meeting (Space Ops is also that week).

* We reviewed all open action items

* Future Updates to P1J Books

TOD - Definition, usage (including models like nutation), (comments GSFC), confirm removal of COORD_REFERENCE_EPOCH, model usage (e. g. nutation)

Spacecraft ID – (CCSDS, etc.)

XML (Usage)

Security 

Validation

Single/Multiple S/C EPM/OPM

Enhance Annex with topics above

Additional Recognized Coord. Frames

Remove TCB time scale?

Tuesday, 9 April 2002

Completed a list of items pertaining to spacecraft ID participant issues.  C. Acton will discuss these issues with Joe King (GSFC).

Completed another full review of the ODM red book. To be followed by another P1J internal review, in preparation for another agency wide review to be started June 1.

Discussed the P3 SLE tracking service.  P1J will work on the technical data exchange specification.

We talked with Guillermo Ortega, by telephone, about the timing issue.

Wednesday, 10 April 2002

Discussed questions on tracking data.  Material provided by Al.

Identified questions on proximity ops, to be discussed with P1K:

Is there a limitation to the size of files that can be accepted by a spacecraft?  Is the current OPM/EPM Recommendation an acceptable solution for this activity?  Preference between ASCII or binary? Ref. Action item P1J-Vilspa-9.

Felipe will find out whether GSFC develops its own models and constants.  Ref. Action item P1J-Vilspa-10. 

We determined that additional information is needed to understand action items TSG-01-08, on XML, and TSG-01-19, on high efficiency ranging.  Refer to P1J report presented to P1 and TSG.

Thursday, 11 April 2002

We summarized the topics for today’s joint session with P1K.

All Panels will be asked for feedback pertaining to questions on spacecraft ID. Refer to P1J report presented to P1 and TSG.

We talked with Guillermo Ortega, by telephone, about the week’s activities.  Then Guillermo asked if P1J would consider working on control concepts.  A new group would be required, but in the meantime questions can be investigated.

We had a discussion pertaining to vector specification.

Summary of the joint P1J/P1K session:

We talked about the problems associated with timing; such as correlation, synchronization, distribution, and delay. The operating scenarios involve spacecraft to spacecraft and ground station to spacecraft; but there is also an end-to-end systems engineering problem that goes beyond the expertise of both P1J and P1K.  This assessment will be reported to P1 and TSG.  In the meantime we’ll investigate what work the agencies have done in this area.

Friday, 12 April 2002

Felipe presented the P1J activity report to the P1 Plenary.  In response to the issues on timing and high efficiency ranging, P1J was asked to determine what these imply with respect to navigation. 

D. Action Items 

New Action Items:

P1J-S02-1) AI on P1J members:  Have yourselves and colleagues review the current draft ODM Red Book (http://ccsds1.gsfc.nasa.gov/pub/ccsds/p1j/, file name ODM502-K.doc, and dated April 18, 2002). The idea here is to confirm that all the previously submitted RIDs were fairly addressed and that each agency accepts the P1J decision on these.

Due: May 18.  But if some further corrections are needed from this review, it will take some time to get e-mail concurrence on the proposed changes and then make these edits.  So please complete

this review ASAP and realize that all agencies will get another chance at review in the June 1 to September 1 cycle.

P1J-S02-2)  Object ID. There are three action items relative to this issue.

AI on Acton:  Get caught up with and then nicely summarize for the rest of the Panel the characteristics, advantages and shortcomings of the various spacecraft ID systems now in use.

Due May 18

AI on Acton:  Pass out the notes on spacecraft ID requirements and issues we made during our meeting. Due right after this ESOC meeting.  (Done:  Appendix A)

AI on each agency:  Write up a summary of current, local practices with regard to spacecraft IDs, and any known limitations/issues relative to any of the ID schemes we've talked about using.  Answer all questions in Appendix A.

Due: Response to be provided with the agency wide review.

Note: we did NOT propose to change the current Red Book at this point; we'll stick with the SpaceWarn ID for now even though many or all of us felt this was not a long=term viable answer.  We noted that each agency can elect to use something else in any given planned use of the EPM/OPM.

P1J-S02-3)  AI on Acton:  Include information about EPM/OPM in the paper for SpaceOps 2002.

Due:  Draft paper is due to SpaceOps organizers by May 15.

P1J-S02-4)  AI on Acton:  Write up a brief summary of testing of the EPM and send to Felipe. It is to be presented to the CCSDS meeting in September.

Due: August 30.

Questions on the above: 

  a) Is there also to be a report (by CNES and DLR) on testing of the OPM? It seemed that testing could not occur in time due to other commitments on the part of Reinhard.

  b) Does the poster C. Acton will prepare (see below) replace the write-up, or is it in addition to the write-up?  It’s in addition.

P1J-S02-5) AI on Acton (lead) and Foliard:  Prepare a poster for display at the CCSDS portion of SpaceOps 2002, in response to a request from each Panel for a "demo" of their results.  Due: August 2002

We talked about doing a demo of exchange/use of an EPM using two laptops, but felt this was too risky. (Maybe C. Acton would simulate this on his own laptop at the meeting, but there is NOT a commitment to do so.) This poster would serve in place of the demo. It would show in some fashion the use of EPM for Mars Express and Rosetta. And it would hopefully also show something about the trial use of OPM (that's Jacques contribution) if such is possible.

P1J-S02-6)  AI on all P1J members:  Discuss with colleagues and then provide a recommendation whether or not to retain TCB as a valid time system in the ODM Red Book.

Due:  Not later than May 24. To be included --if a change is required--in the next version of the red book that is due out by May 30.

P1J-S02-7) Review papers from NASDA and ESOC on SLE tracking service. Material provided by S. Pallaschke. Also, refer to P1J-S2001-02 below.

Assignee: All.  Due: August 30.

P1J-S02-8) AI on P1J members:  Review the current Navigation Green Book.  It will be published as a new version with updates resulting from this review.  Due: May 18.

Review of TSG and other action items:

TSG-01-08

Use of XML: Still unclear on how it will help us solve our problems; Siegmar tried to arrange meeting with Nestor Peccia and Jenny Franks (during this Spring session) to understand which of our problems may be solved with XML.  To be continued.

TSG-01-28 and TSG 01-29

Security: We agreed that our exchanges do not introduce drivers to the security requirements for our home institutions.  We also discussed validity (the frequency of transmission errors and their impact, responsibility of checking the correctness of the file).  Chuck Acton proposed adding a statement to the EPM/OPM Red Book that the generator of the message has indeed created a valid trajectory representation.  Siegmar was also concerned about each agency making sure that they are using the latest version of each file (a delivery notification issue).  We all agreed that this is at the edge of the sub-panel’s charter.  Acton asked if whether ‘pushing or pulling’ files should be factored in.  Siegmar recommended that we ask the TSG how much we should be looking into this (this would be a large commitment of time).  Jacques mentioned having a ‘period of validity’ for each file; Reinhard responded that this would not necessary help in these cases (like an emergency file delivery).  Al mentioned that one would want a mechanism to ‘turn off’ the validity of the old file and ‘turn on’ the validity of a new file.  Reinhard responded that this would take a lot of additional infrastructure. Questions for the network: What FTP validity checks are in place? What transmission error checks are in place? Felipe mentioned that he would bring up some of these issues at the Plenary meeting. To be continued.

Architecture: We’re not sure what we’re being asked for here; Felipe thinks it applies to how we provide services to each other.  Siegmar thinks it applies to the common traits of our exchange formats.

P1J-ESTEC-01: Incorporate S. Pallaschke’s text into section 4.3.2.2.

Assignee: F. Flores-Amaya

Due Date: 1 December 2001.  CLOSED (Words given to Felipe).

P1J-ESTEC-02: Verify, validate, and renumber references in Green Book

Assignee: F. Flores-Amaya

Due Date: 1 December 2001.  CLOSED  (Wording in Green Book sufficient).

P1J-ESTEC-03: Chuck Acton to distribute NAIF white paper on JPL use of quaternions.  Guillermo Ortega to distribute similar technical notes.

Assignee: C. Acton, G. Ortega

Due Date: 1 December 2001.  CLOSED

P1J-ESTEC-04: Felipe Flores-Amaya to arrange a presentation of SPACEWARN’s charter and procedures for maintaining their participant database to the panel.  This could be arranged by videocon or telecon.

Assignee: F. Flores-Amaya

Due Date: 15 January 2002 CLOSED (Not needed based on discussion since last meeting).  See new action item above.

P1J-ESTEC-05: Chuck Acton to prepare requirements/proposal for a more complete participant ID system, possibly with SPACEWARN.

Assignee: C. Acton

Due Date: March 2002 CLOSED   Replaced with new action item above.

P1J-ESTEC-06: All panel members to check with home institutions about 

(i) consequences of making blanks and underscores significant or insignificant,

(ii) need for defining a ‘coordinate frame epoch’ separate from the ‘state vector epoch’ in the OPM.

Assignees: All

Due Date: 15 December 2001.  ((i) No problem (pending DLR check), (ii) Need more justification from agencies (GSFC, JPL especially) before having this word in either the OPM or EPM.)

P1J-ESTEC-07: Each agencies’ representative to close out the Red Book RIDs covered this week upon receipt of an updated Red Book.

Assignees: All

Due Date: 15 January 2002. CLOSED (Completed by Red Book rewrite by Acton; agencies will have another opportunity to create new RIDs.)

P1J-ESTEC-08: Propose schemes for extending OPM/EPM to accommodate multiple vehicles within one file.

Assignees: All

Due Date: March 2002 CLOSED (GSFC – Assign vehicle codes.  SP – both, but I prefer 1 s/c per file.  JF – Keep 1 s/c per data block.  CA – It could be done, but what is the advantage?  Let’s propose that we keep the current Red Book to ‘single spacecraft’ until someone comes along and proposes a multiple-s/c use case.)

P1J-ESTEC-09: SP to review interpolation issues related to the USABLE_START and STOP keyword definitions. 

Assignees: SP

Due Date: 15 November 2001 CLOSED
Response: (11/13) Siegmar contacted several colleagues from Flight Dynamics and the common opinion is that START_TIME and STOP_TIME should be maintained as mandatory keywords. The start-and stop-time is clearly defined by the first and last record of the ephemeris data. Any further information concerning proposed interpolation method and recommended reduction in time span should only be given as comments if the originator so wishes. The recommendation is not to include USABLE_START_TIME and USABLE_STOP_TIME as mandatory keywords.

P1J-S2001-01

Meet or contact Damien Maeusli to discuss additional details for the objectives of the P1J/P1K joint meeting.  Report results to P1J prior to the joint meeting on May 22.

Assignee: G. Ortega   Due date: CLOSED

P1J-S2001-02: Collection of prioritized requirements and existing or proposed tracking data formats/messages, from each agency, for the development of a green and/or red book of recommendations for ground-to-ground tracking data.  Also, answer all questions in Appendix B.

Assignee: All (email information to other panel members)

Due date: Aug 30, 2002 

P1J-Vilspa-1: Provide text for section 4.3.2.2, on planetary ephemeris reference system.  Verify consistency in numbering of sections.

Assignee: S. Pallaschke 

Due date: CLOSED.  Felipe needs to incorporate the text into the Green Book (see P1J-ESTEC-01).

P1J-Vilspa-7: Development of a red book of recommendations for attitude.

Assignee: J. Foliard and G. Ortega   Due date: July 2002 (first draft).

P1J-Vilspa-9: Development of a red book of recommendations pertaining to the exchange of navigation data for proximity operations.  Flight to flight cases.  (Ref. Joint panels 1A, 1B, 1E, 1J meeting Oct 2000.)

Assignee: J. Guinn and G. Ortega (lead) 

Due date: Fall 2002 (See questions on 10 April).

P1J-Vilspa-10: Development of a red book for recommendations pertaining to the consistency in environmental models and astrodynamic constants.

Assignee: J. Foliard and Al 

Due date: Fall 2002 (write up of ops concept questions).
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Appendix A

CCSDS Spacecraft ID System

Requirements and Issues

2002 April 10 

     Must handle “early” assignments (e.g. pre Phase A) 

     Done by whom? 

     Can each agency select a (provisional) ID on their own? 

     Will it change later on? OK to change later on? 

     Must handle all vehicles (e.g. multi-part s/c, rovers, etc.) 

     Should this architecture include Earth stations? 

     Should this architecture include provision for future orbital tracking stations? 

     Should the architecture include provision for natural bodies? 

     Should the architecture include provision for barycenters? For Lagrange points? 

      Need include “simulation” assignments? 

      Need it be numeric only? 

     If so, what is maximum value? 

      If character (ASCII) format, is there a length limitation? 

     Need avoid re-use of ID (if numeric)? 

     What are the archival issues? 

     Need/how handle changes to common (ASCII) name? 

     E.g. Planet-B became NOZOMI 

     E.g. Mars 03 ---> Mars Exploration Rover ---> <rover A name and rover B name> 

     Long name versus short acronym? 

     E.g. Mars_Exploration_Rover versus MER 

Appendix B

Tracking Data Recommendation – Concept of Operations

Scope

What measurement types do you want to exchange with this format?


Receiver Phase Counts



1-leg



2-leg (2-way and 3-way)



n-leg (n>2)


Doppler



1-leg



2-leg (2-way and 3-way)



n-leg (n>2)


Range



1-leg



2-leg (2-way and 3-way)



n-leg (n>2)


Angles



Station



Spacecraft


Signal Strength



Carrier



Ranging


GPS (if yes, should it be handled together with station tracking data?)


Other?

Formats

Do you require a binary or ASCII tracking data format, or both?  What do you prefer?

Do you have any size/word limitations that affect the formats you would consider using?

Organization

What sorting requirements do you have for data within a file?

How much tracking data do you pack in a file?


Multiple stations


Multiple spacecraft


Multiple data types


Multiple data compression rates

Multiple simultaneous uplinks/downlinks?

Corrections

What modifications to you make to tracking data (and to what values in particular) before delivering it to the customer?  


Media 


Station Delays


Spacecraft Delays


Correction Flags

Additional Information

Do you include additional information elsewhere in the tracking data file?  If so, what is it?

Hardware Information

Weather/Meterological Data

‘Goodness’ information for individual measurements

‘Creation information’ within a tracking data file?  If so, what is it?

Residuals? If so, what kind (what fidelity?)

Other Issues

What issues should be handled by a CCSDS tracking data interface standard?


Long-term archival

Varying uplink frequency (ramps)


Non-Phase-coherent retransmission at the spacecraft


Special (or relatively unique) observable formulations

Do you apply ‘wrappers’ to the tracking data file before delivery?

Primary Requirements - These are the most elementary and necessary requirements.  They would exist no matter the context in which the CCSDS is operating: i.e., regardless of pre-existing conditions within the CCSDS or its Member Agencies.

Heritage Requirements - These are additional requirements that derive from pre-existing Member Agency requirements, conditions or needs.  Ultimately these carry the same weight as the Primary Requirements.  This Recommendation reflects heritage requirements pertaining to some of the panels' home institutions collected during the preparation of the Recommendation; it does not speculate on heritage requirements that could arise from other Member Agencies.  Corrections and/or additions to these requirements are expected during future updates.

Desirable Characteristics - These are not requirements, but they are felt to be important or useful features of the Recommendation.

*** End of Minutes ***

         From: Gerhard.Theis@esa.int
To: fflores@pop500.gsfc.nasa.gov
cc: Siegmar.Pallaschke@esa.int, maurice.winterholer@cnes.fr
Date: Thu, 2 May 2002 11:02:24 +0100

Hi Felipe,

on request of Maurice Winterholer, I inspected the questionnaire for the development of a TR (tracking) Operations Concept from a P3 perspective and suggest to add the following:

Spacelink for TR measurements:
- how shall the spacelink to be used for TR measurements be identified (from
those available at a spacecraft)?
- which space link RF-characteristics are essential for the interpretation of
the TR measurements?

Form of delivery:
- is on-line delivery of certain tracking measurement data required? (please
identify)
- is off-line delivery certain tracking measurement data required? (please
identify)
- Is there a preference for the encoding (=format) of the delivered data?
(ASCII/freely defined custom format, ASCII/XML, ASN.1, other?)

for off-line delivery:
- which medium would be acceptable for off-line delivery? (file transfer,
CD-ROM, DVD?)
- is a catalogue of the measured data required? If yes, what shall be selection
criteria?
- is there a preferred structure for file names (just a path through directories
or a more expressive name with type of measurement+start date and time.

for on-line delivery:
- which quality of (telecommunication) service is required? (timely, complete,
timely and complete?)
- shall the various kinds of measurement be delivered as distinct data-streams
or shall measurements be combined and delivered in a stream of 'record-like'
data structures?

Regards.
Gerhard
