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INTRODUCTION
Mr. Pepper Powers convened the April 29, 2008 Constellation Navigation and Tracking Data Formats Network Support Group (NSG) splinter meeting to discuss the Constellation navigation and tracking data formats.
MEETING DISCUSSION

A. Mr. Powers stated that the meeting was scheduled to ensure everyone was on the same page regarding navigation issues, data formats, and data flows for the Constellation Project (CxP).
B. Mr. Powers presented background information on the current CxP Concept of Operations (CONOPS) and what the network is expected to look like (refer to presentation, Constellation Project Network Tracking Data, Acquisition Data, and Navigation Discussion).
1.
Constellation Architecture and Service Flow Diagram.  Mr. Powers discussed the high-level diagram of the Constellation architecture and the expected service flows.  The diagram depicted the Constellation Earth-based Systems and the Constellation Flight Systems with the Communications and Tracking Network (CTN) serving as an interface between the two systems.
2.
CTN.  The CTN, also know as Space Communications and Navigation (SCaN), is composed of the Space Network (SN); the Ground Network (GN), not including Merritt Island Launch Annex (MILA); the Deep Space Network (DSN); and the Lunar Relay Satellite System (LRSS).  Department of Defense (DoD) systems are not part of CTN/SCaN, but are expected to provide launch services.  The National Aeronautics and Space Administration (NASA) Integrated Services Network (NISN) is not part of CTN/SCaN, but will provide both real-time and non-real-time ground link data transfer.  The Flight Dynamics Facility (FDF) is not part of CTN/SCaN, but it is anticipated that FDF will provide acquisition data and Tracking Data Relay System (TDRS) ephemeris/vector data, although FDF’s exact role is undecided.
3.
CTN/SCaN Services. CTN will provide the following:

a.
Forward Data Transfer service.  This service moves data from the Constellation routers at the SCaN system boundaries on the Earth to Constellation Flight Systems.

b.
Return Data Transfer service.  This service moves data from Constellation Flight Systems to the Constellation router at the Constellation-SCaN boundary on Earth.
c.
Dissimilar Voice service.  This service provides an independent, dissimilar voice link during the powered flight phase of launch and ascent (ending at Main Engine Cutoff).  In the event of a dropout in the nominal communications link, the dissimilar link provides for uninterrupted voice communications during this critical mission phase.

d.
Emergency Communications service.  This service is to provide 2-way voice and a limited command/telemetry capability for serious contingency situations which result in prohibiting the use of primary communications systems onboard the Constellation Flight System.

e.
Recovery/Search and Rescue (SAR) Communications service.  This service provides a communications path between crew/vehicle and the recovery/rescue forces.  These links provide high reliable voice and location information, and provide compatibility with US and international SAR systems.

f.
Radiometric Data service.  This service includes performing measurements of radio signals from CxP Flight Systems and formatting the radiometric data for the SCaN Operational Point-to-Point links and the Emergency Communications links, and includes calibration products that are necessary in order to accurately process the data derived from radio signals.
g.
Time Correlation service.  This service provides SCaN time information to Constellation and receives CxP time information from Constellation at the Constellation router at the Constellation-SCaN boundary on the Earth.

h.
Service Management services. These services include service monitoring, ephemeris exchange, voice exchange, and service scheduling.

4.
Summary of Ground-based Exchanges Between Cx and SCaN Diagram.  The diagram depicted the exchanges between SCaN and the Mission Systems and between the Mission Systems and the Ground Systems.  Mr. Powers noted that there are no SCaN elements between the Mission Systems and the Ground Systems.
5.
Summary of Communications Link Parameters Chart.  The chart contained the link parameters for the various services that SCaN will provide to CxP.
6.
Reference Documents.  Mr. Powers noted that he used the following documents as references for his presentation material:
1.
CXP-70007 ANX 1, Constellation Communications and Tracking Concept of Operations Annex 1; Draft Date: 3/28/2008
2.
CxP 700022-01 Revision C, Constellation Program Command, Control, Communications, and Information (C3I) Interoperability Standards Book Volume 1: Interoperability Specification; Release Date: February 20, 2008
C. Mr. Tom Bruchmiller presented information on the ground navigation operations concept (refer to presentation, Ground Navigation Operations Concept Constellation ISS Design Reference Mission).
1.
Mr. Bruchmiller stated that several activities were involved in developing the navigation operations concept.  The FPSIG Baseline Navigation Data Source Matrix, page 2 of his presentation, summarizes an activity completed last fall as part of the Flight Performance SIG and contains information that represents the use of tracking data source for the navigation operations concept relative to mature flights.  More recently, information was put together as inputs to the Program Introduction Document (PID) for the Eastern Range (ER), which is a precursor to the Program Requirements Document (PRD).  These inputs focused on the navigation operations concept for early flights.  The Modified Navigation Data Source Matrix, page 3 of his presentation, highlights the difference between the two operations concepts.
2.
Modifications to FPSIG Baseline Matrix.  Mr. Bruchmiller discussed the modifications to the FPSIG Baseline Matrix.
a.
SN 1-way Return Doppler.  This was changed from not used to backup for orbit phases.  It is considered to be a useful data source when TDRS is in incoherent mode.
b.
Earth Ground Station 2-way (DSN, GN, etc) Range, Doppler and Angles.  This was changed from not used to contingency for orbit and entry phases.  If a TDRS failure occurs, available ground S-band stations will be scheduled for communications and 2-way tracking will be required.  It is also assumed as potential for future ground sites, developed for CxP Lunar missions, to be tested during International Space Station (ISS) missions.  Mr. Bruchmiller was asked what antenna systems will be used at DSN.  He replied that that has not been identified yet. 
c.
C-band radar tracking – (range, angles) skin track.  This was changed from contingency to primary for orbit and entry phases.  The plan is to use this service during first flights until verification of acceptable navigation performance from other data sources is received.
d.
IMU.  This was changed from backup to primary for LEO orbit routine and LEO RPODU.  IMU acceleration data is useful for navigation processing whenever over threshold, not just during modeled maneuvers.
e.
ISS – Docked Quiescent Ops.  All previous used data sources were changed to not applicable.  Recent information indicates Orion to be powered down during docked ops.

3.
ISS navigation assets.  Mr. Bruchmiller discussed the navigation assets to be used for ISS.
a.
For tracking data, the plan is to use TDRS–2-way Doppler, 2-way Range, and 1-way Doppler, in addition to Low Sample Rate (LSR) C-band tracking – range and angles.
b.
The plan is to process GPS – receiver state vectors from the ISS onboard data.
4.
Ares/Orion ascent navigation assets.  Mr. Bruchmiller discussed the navigation assets to be used for Ares/Orion ascent.
a.
For tracking, the plan is to use ER High Sample Rate (HSR) C-band – Range and Angles, and Wallops Flight Facility (WFF) HSR C-band – range and angles.  Mr. Jerry Wolfe asked when the change was made to use C-band as it was his understanding that C-band was not going to be used.  Mr. Burchmiller replied that the operations concept is not stated as a requirements document and there are some discrepancies between documents.  It is not certain what the final requirements will be.
b.
The plan is to use IMU –accelerations and attitude information from the Ares onboard data.

c.
The plan is to use Ares external GPS pseudo range and receiver vector, if available.  Mr. Bruchmiller noted that this information would be from the GPS installed for range and safety purposes and is not being incorporated into the Ares navigation system onboard.  Mr. Scott Greatorex asked is the Ares external GPS data downlinked in the Ares telemetry.  Mr. Bruchmiller replied that he did not have those details yet, and he noted that there was not a lot of documentation available that described capabilities when the operations concepts were being prepared, so the approach was to look at the available resources and assume that they could be utilized.  Ms. Carolyn Propst noted that the next goal is to ensure that the resources assumed in the operations concepts are available and looking into what is in the telemetry is part of the next phase.
d.
The plan is to use the GPS pseudo-range and receiver vector, if available, and the IMU accelerations and attitude from the Orion onboard data.  
5.
Orion orbit navigation assets. Mr. Burchmiller discussed the Orion orbit navigation assets.
a.
For tracking data, the plan is to use TDRS–2-way Doppler, 2-way range, and 1-way Return Doppler, in addition to LSR C-band tracking – range and angles.
b.
For Orion onboard measurements, the plan is to use GPS pseudo-range and receive vector, if available, and the IMU accelerations and attitude.  Mr. Powers asked is the lack of TDRSS K-band tracking going to be an impact.  Mr. Burchmiller replied that right now, he is not sure if that will be an impact.
6.
Orion entry navigation assets.  Mr. Burchmiller discussed the Orion entry navigation assets.
a.
For tracking, the plan is to use TDRS–2-way Doppler, 2-way range, and 1-way Return Doppler.  In addition, for at least the first flight, the plan is to receive HSR C-band skin tracking-range and angles.  It is assumed the best sources will be the Pacific Missile Test Range (PMTR), the Western Range (WR) and the Reagan Test Site (RTS).  Aircraft-based and ship-based sources may be used if ground tracking is not available.
b.
For Orion onboard measurements, the plan is to use GPS pseudo-range and receive vector, if available, and the IMU accelerations and attitude.  Mr. Robert Jones asked if Dryden is being considered as part of the WR for C-band tracking.  Mr. Burchmiller replied that it has not been decided how much tracking will be used or which tracking sites to use.  For now, Dryden and Wallops are being considered as part of the tracking plan, but there is a strong push to reduce or eliminate command tracking.  In addition, C-band tracking is expected to be reduced or eliminated for mature flights.
7.
Pre-launch support.  Mr. Burchmiller discussed pre-launch support.
a.
For ISS, the plan is to perform Orbit Determination (OD) in support of launch window and launch targeting.  Mission Services (MS) will process GPS telemetry and TDRS and LSR C-band tracking for OD.  As backup for OD sources, vectors from Goddard Space Flight Center (GSFC) FDF or the DoD Joint Space Operations Center (JSpOC) will be used.  Ms. Propst asked Mr. Powers if there is a current expectation that GSFC FDF will provide a backup OD capability.  Mr. Powers replied that that is the current expectation but the matter has not been finalized.
b.
For Ares and Orion, the plan is to monitor and perform Quality Assurance (QA) of onboard system in support of launch go/no go decision, and to participate in HSR C-band tracking data checks.
c.
For collision avoidance, JSpOC state vectors for ISS and other objects of interest will be provided to MS.  JSpOC pre-launch conjunction screening will be performed on Orion and ISS.
8.
Ascent support.  Mr. Burchmiller discussed ascent support.

a.
Navigation’s role will be to monitor and perform QA of onboard systems, and to perform an independent assessment of the ascent performance.
b.
Navigation expects to process the following prior to Ares/Orion separation:
· HSR beacon C-band tracking on Ares (minimum 2 C-bands)
· Ares GPS data.
· Ares onboard data.
· Orion onboard data.
It is assumed that Orion GPS data will not be available until after Launch Abort System (LAS) jettison.

c. Navigation expects to process the following after Ares/Orion separation:

· HSR skin C-band tracking on Ares (minimum 2 C-bands).
· Orion onboard data.
Mr. Powers asked if this support is similar to launch abort support.  Mr. Burchmiller replied that Navigation has not looked at any launch abort scenarios, but it is assumed that the support would be the same.
9.
Orbit support phases.  Mr. Burchmiller noted that the orbit support phases are listed in the FPSIG Baseline Navigation Data Source Matrix, on page 2 of his presentation.
10.
Orbit support.  Mr. Burchmiller discussed orbit support.

a.
Prime support will include the following:
· Continuous 2-way TDRS Range and Doppler.
· GPS Pseudo-range.
· IMU-acceleration and attitude.
· C-band skin tracking – range and angles.
Mr. Burchmiller noted that it is assumed that C-band skin tracking will be scheduled for the first flights to validate onboard data processing, and reiterated that a reduction in C-band tracking is expected thereafter.
b. Backup support will include the following:
· TDRS 1-way Return Doppler.
· Star Tracker angles (for RPODU only).
· Thruster firing indications.
· Venting indications (e.g. water dumps).
11.
ISS docked operations support.  Mr. Burchmiller discussed ISS docked operations support.  It is assumed that the vehicle will be in low power/powered down for the majority of docked operations.  Continuous ground based orbit determination will not be required.  ISS navigation solution would be transferred prior to undocking.
12.
Entry support.  Mr. Burchmiller discussed entry support.

a.
Navigation’s role will be to monitor and perform QA of onboard systems, evaluate entry support capabilities, and provide landing location for recovery support.

b.
Navigation expects to process the following prior to entry interface:

· Orion onboard data – GPS and IMU.
· TDRS tracking data.
· 2-way Doppler and range (prime).
· 1 way Doppler (backup when TDRS incoherent).
d. Navigation expects to process the following after entry interface:

· Orion onboard data – GPS and IMU.
· HSR C-band tracking data – range and angles.
13.
Other considerations.  Mr. Burchmiller discussed other considerations.
a.
For orbit data availability, it is assumed that GPS raw measurements will be downlisted.  In addition, TDRS range date may not be available due to phased array concept.
b.
For TDRS vectors, it is assumed that GSFC FDF will perform TDRS OD and that TDRS ephemeris/vectors will be provided to MS.
c.
JSpOC will provide collision avoidance screening and translational maneuver clearance.  JSpOC will also provide state vectors for ISS and items of interest.
d.
It is assumed that tracking data formats are the same formats used for Space Shuttle; however, format updates are not precluded.

14.
Proposed change for acquisition data processing.  Mr. Burchmiller discussed the proposed change for acquisition data processing.
a.
The current acquisition data processing for Space Shuttle support is as follows:
· JSC Mission Control Center (MCC) maintains Space Shuttle ephemeris and transmits vectors to GSFC FDF for acquisition data processing.
· GSFC FDF generates acquisition and transmits acquisition data for TDRS and ground tracking and communication support.

· FDF performs navigation and acquisition processing for numerous projects, including ISS, on normal Monday – Friday support.

· For Space Shuttle mission support, FDF support increases to 24/7 support, except for single shift on weekends during docked operations.

b.
The proposed change is to have MS generate and transmit acquisition data for TDRS and ground tracking communications support.
· The advantage of this proposal is that MS will be in 24-hours operations which would eliminate the need for FDF extended shifts during CxP missions.
· The disadvantages are:

· It requires new software for MS to provide additional acquisition formats.
· JSC Flight Controllers lack experience in acquisition data transmission.
15.
Proposed change to HSR C-band tracking data routing.  Mr. Burchmiller discussed the proposed change to HSR C-band tracking data routing.
a.
The current HSR C-band tracking data routing is as follows:
· All HSR C-band tracking data is routed to the ER Range Operations Control Center (ROCC).
· The ROCC Range Safety (RS) support software performs selection of two best C-bands for transmission to JSC MCC.

b.
The proposed change is to have tracking data from all supporting HSR C-bands routed to MS.
· The advantages of this proposal are:

· It provided MS with more than two C-band tracking sources.
· It eliminates the requirement to have ROCC support for all HSR C-band tracking including non-ER C-band sites.

· It eliminates the ROCC requirement for special JSC software and to have JSC support testing of ROCC software upgrades.

· The disadvantages are:

· It requires data circuit changes.
· The MS would require new software to handle more than two HSR C-bands.
· The MS would require new software to handle different tracking data formats.
16. Questions/Comments

a.
Mr. Powers asked if there is a new concept being considered for the new software or will a large part of the Space Shuttle software be reused.  Ms. Propst replied that the current concept is not to use existing mission software; rather, there is a project that is tasked with developing the trajectory and navigation software system from the ground up.  The recommendations for requirements on that system will be based on the currently defined operations concept and will change as the operations concept evolves.
b.
Mr. Greatorex asked how eventual requirements will be routed to the JSC Mission Operations Directorate (MOD).  Mr. Greg Holt noted that the requirements would be filtered into multiple requirements documents because of the scope of the requirements.

c.
Mr. Jim Cappellari noted that if it is decided to have MS generate acquisition vectors, then the capability would have to be developed to generate maneuver sequences in White Sands Complex (WSC) format, in addition to converting state vectors.  Ms. Propst noted that the proposal was made without knowing the full magnitude of the function, but to ensure it is something that is considered from a big picture perspective.
D. Mr. David Berry presented information on Constellation data format options for Navigation and Tracking data exchange (refer to presentation, Constellation Data Format Options for Navigation and Tracking Data Exchange).
1.
Purpose.  Mr. Berry stated that the purpose of his presentation was to discuss at a high level some options for Constellation Program ephemeris data and tracking data exchange formats.

2.
Overview of tracking and navigation data.  Mr. Berry provided an overview of tracking and navigation data and noted the following:
a.
The tracking and navigation functions are symbiotic.
b.
Data produced by navigation is required by tracking.
c.
Data produced by tracking is required by navigation.

d.
Data exchange iterates through the life of the mission.

e.
Ephemeris data must be formatted so tracking function programs can process it into antenna formats.

f.
Tracking data must be formatted so navigation function programs can process it for orbit determination.

g.
Constellation has several formatting options for exchange.

h.
Exchange formats may be converted to internal formats.

3.
Cx MS-CTN IRD 70118-06 Requirements (Ephemeris).  Mr. Berry discussed the ephemeris requirements extracted from the Cx MS-CTN IRD 70118-06 document.
a.
Requirement I.MS-CTN.2433 states that the MS shall send Constellation vehicle ephemeris information to CTN.
b.
Requirement I.MS-CTN.3014 states that CTN shall accept Constellation flight system ephemeris information from MS.

c.
Requirement I.MS-CTN.3015 states that CTN shall send CTN ephemeris information to MS.  This requirement applies to TDRSS.

e.
Requirement I.MS-CTN.2016 states that MS shall accept CTN ephemeris information from CTN.  This requirement applies to TDRSS.

f.
The rationales for these requirements are essentially identical; the position and velocity of the vehicle, and tracking assets if applicable, must be known in order to enable proper antenna pointing.

4.
Cx MS-CTN IRD 70118-06 Requirements (Tracking).  Mr. Berry discussed the tracking requirements extracted from the Cx MS-CTN IRD 70118-06 document. 
a.
Requirement I.MS-CTN.2430 states that the CTN shall provide all tracking data to MS using the Universal Tracking Data Format (UTDF) during ISS mission phases.
b.
Requirement I.MS-CTN.3004 states that the MS shall accept all tracking data from CTN using UTDF.

c.
The rationale for these requirements are that they define needed support for this format of tracking data.  UTDF is defined in JSC-11534 ICD, is used for current Space Shuttle/ISS, and is required for initial Constellation ISS mission phases due to the fact that the SN will not be upgraded in this time frame.  This requirement does not preclude the need for support of other tracking data formats.  For trans-lunar and lunar phases, different tracking data formats may be more suitable (e.g. CCSDS TDM or DSN TRK-2-34).
d.
C-band radar is Air Force provided, not provided by CTN.

Ms. Propst asked does the NASA C-bands, Dryden and Wallops, fall under CTN.  Mr. Powers accepted an action item to identify a Point-of-contact (POC) for determining if the NASA C-bands, Dryden and Wallops, fall under CTN (action item 0408-NSG CxP-01).
5.
Space Shuttle/ISS data types.  Mr. Berry discussed the Space Shuttle/ISS data types and noted the following:
a.
Improved Inter-range Vectors (IIRV) are used for ephemeris.

· Cx ephemeris data format is not stated in the MS/CTN IRD ephemeris exchange requirements, but the Space Network Users Guide (SNUG) only mentions use of IIRV for ephemeris.

· JSC sends Space Shuttle vectors to FDF using IIRV format.

· Current stated plan has been to use the legacy 4800 bit block NASCOM IIRV format for Cx.  Mr. Scott Douglas noted that he has been advocating the elimination of the 4800 bit blocks.
· The rationale has been that there are no funded plans to modify this format in the Cx ISS mission time frame.

b.
UTDF for tracking data, Doppler and range.  The UTDF format is specified in the MS-CTN requirement for ISS phases, but the potential for other formats for lunar mission is raised in the rationale.
c.
The SN Modernization plans could conceivably change this.  Mr. Greatorex noted that there is a SN Modernization effort in progress.  It is heading into Phase A as a formal project.  They are planning to have most of the modernization issues resolved by the first Orion flight.  In addition, a team in SCaN is looking at a system wide integration and commonality effort.  Mr. Ron Miller is leading the SN Modernization effort.  He is located at GSFC and can be contacted at email: Ronald.A.Miller@nasa.gov or by phone at: 301 286 6331.
6.
Consultative Committee for Space Data Systems (CCSDS) Standards.  Mr. Berry discussed CCSDS standards.  The CCSDS holds working group meetings including the Navigation Review that he chairs.  He noted the following:
a.
As shown in CxP-70003, Constellation Program Plan (CxPP), the President’s Vision for Space Exploration includes the objective:
· Item d. Promote international and commercial participation in exploration to further United States scientific, security and economic interests.
b. Use of international standards promotes both international and commercial participation in space exploration.
c. NASA is a major supporter of and contributor to CCSDS.
d. Several CCSDS standards are planned for use in the Cx telecommunications links.
e. CCSDS Orbit Data Messages including Orbit Ephemeris Message (OEM) and Orbit Planning Messages (OPM) for ephemeris data exchange and CCSDS Tracking Data Message (TDM) for tracking data exchange are options for Cx.

7.
SPICE/Spacecraft/Planet Kernel (SPK).  Mr. Berry discussed SPICE/SPK and noted the following:
a.
SPICE/SPK is another potential option for Cx ephemeris exchange.
b.
It is a product of Jet Propulsion Laboratory’s (JPL’s) Navigation Ancillary Information Facility (NAIF), which acts under the direction of NASA’s Planetary Science Division.
c.
GSFC FDF already supplies spacecraft ephemeredes to DSN using SPICE/SPK format for a number of missions, including tracking of TDRS by the DSN.
d.
SPICE/SPK files also come to DSN from other space agencies for some missions.

e.
SPK format is also used internally in DSN in the generation of acquisition data.

8.
DSN.  Mr. Berry discussed the DSN and noted the following:
a.
The DSN is very likely to be used for tracking Cx lunar missions.  The DSN
· Can no longer process IIRV for orbit states.
· Can no longer process UTDF tracking data.
· Has limited ability to produce UTDF.
· Accepts CCSDS OEM format for ephemeris.
· Accepts CCSDS OPM format for orbit states.
· Accepts SPICE/SPK format for ephemeris.
· Produces TRK-2-34 data type for tracking data, which is already processed by FDF for DSN tracked missions.

b.
Ground stations outside the DSN, and other agencies, may be required in order to provide all the tracking needed by Cx lunar missions.

9.
Conclusion.  Mr. Berry discussed the following conclusions:
a.
The use of international standard formats may become very desirable or even required in the future if tracking stations of other agencies are used to track Constellation vehicles.
b.
Changing of the exchange format does not require changing of the internal formats used by tracking and navigation.
c.
For Cx lunar missions, ephemeris/tracking data exchange formats may need to be modified by Cx and/or SCaN form their ISS phase formats, for example:

· MS may need to be able to produce SPK or OEM to send to DSN.
· MS may need to be able to process TDM or TRK-2-34 from DSN.
· DSN may need to be able to process IIRV from MS.
· DSN may need to be able to produce UTDF for MS.
e. Mr. Berry posed the question should Cx exchange international formats form inception, such as:
· The SN being able to process OEM.
· The SN being able to produce TDM.
Mr. Berry noted that there a number of things to consider in tracking and navigation data formats arena.
E. Mr. Joshua Bowman presented information on the Lunar Reconnaissance Orbiter (LRO) benchmarking effort for Navigation (refer to presentation, Lunar Reconnaissance Orbiter Benchmarking Effort – Navigation).  Mr. Bowman stated that the upcoming LRO mission presents a prime opportunity for the Flight Design and Dynamics Division (FDDD) to rebuild its own lunar competencies in mission analysis, design, and operations.  These competencies are vital for the FDDD to successfully participate in the Constellation Program.
1.
Rebuild lunar core competencies.  Mr. Bowman discussed how FDDD would rebuild its lunar core competencies.  FDDD will:
a.
Perform orbit determination during translunar and lunar orbit phases using both batch-to-batch processing and Kalman filtering techniques.

b.
Analyze and understand OD convergence time, lunar gravity model effects on OD, and optimal ground tacking configuration.

c.
Compare OD results of Kalman filtering and batch-to-batch processing in Free Flyer with GSFC’s BET.  Mr. Greatorex asked who is doing the OD data.  Mr. Bowman replied to GSFC FDF will do the OD data.  Mr. Greatorex asked how will FDDD receive the tracking data.  It was noted that GSFC FDF will provide the data but the details are still being worked.  Mr. Rivers Lamb is the GSFC FDF point of contact.
d.
Receive data from LRO mission in static increments not real-time.
2.
Mr. Bowman discussed the Ground Station Network diagram.
3.
Mr. Bowman discussed the Free Flyer Visualization diagram.
4.
Questions/Comments

a.
It was noted that GSFC FDF will run the mission and serve as the primary center for OD.  JSC is negotiating for some raw tracking data to develop the simulator capability for practice in generating lunar OD before JSC starts building the new trajectory processor from the ground up.
b.
Ms. Propst noted that negotiations are also in progress to have several JSC personnel located in GSFC FDF for approximately the first 14 days of the LRO mission to observe the flight operations.
c.
Mr. Cappellari asked how much effort is being put into the attempt to match modeling.  It was noted that a small effort is in progress with the gravity modeling.  Ms. Propst noted that the Free Flyer tool that is used now will not be the final tool used for lunar missions.  The final tool is not developed yet.  The tool that is going to be initially developed for ISS type missions will be expanded to include lunar missions, and is being built from the ground up.
ACTION ITEM REVIEW

The following action item was assigned at the April 29, 2008 Constellation Navigation and Tracking Data Formats splinter session:

0408-NSG CxP-01
Pepper Powers/GSFC/AISOL/FDF
ACTION:
Find out who the point-of-contact is for determining if NASA C-band radars at Dryden and Wallops fall under CTN/SCAN.
(Original Approved By)
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