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INTRODUCTION

Ms. Cheryl Smith convened the Automated Transfer Vehicle (ATV)Mission Operations Readiness Review (MORR) to review Integrated Network (IN) element mission operations readiness (refer to the presentation, Automated Transfer Vehicle Mission Operations Readiness Review [MORR]).  

MEETING ITEMS

A. Welcome.

1. Ms. Smith reviewed the agenda noting that there was one walk-on presentation by Ms. Ronna Brockdorff.
2. Ms. Smith reviewed the Board membership.
3. Ms. Smith provided an overview of the review process (MORR, Mission Operations Directorate [MOD] Flight Readiness Review [FRR], and Stage Operational Readiness Review [SORR]).

B. Introduction, Mission Overview, and Requirements

1. Ms. Smith provided a mission profile.  ATV is schedule to launch February 14, 2007.  The time is to be determined.  The launch is aboard an Ariane from Kourou.  ATV will dock with the Russian Space Module on the International Space Station (ISS) at approximately Launch plus 18 days.
2. Ms. Smith reviewed the ISS assembly sequence.  

3. Ms. Smith reviewed the ATV IN overview and ATV IN Coverage diagrams.  

4. Ms. Smith reviewed the IN support requirements.  Mr. Jon Walker asked if there are other assets for tracking and data acquisition other than the Space Network (SN).
Mr. Jim Bangerter stated that there are no Ground Network (GN) requirements.  The European Space Agency (ESA) will provide support via Artemis and its ground stations.  Mr. Joe Aquino asked if the Goddard Space Flight Center (GSFC) will staff an additional SMM if Space Shuttle and ATV are onorbit simultaneously.  Ms. Smith stated that the critical periods will not be fully known until L-21 days.  Additional personnel are available if needed.  Mr. Bruce Schneck stated that the current plan is to use one SMM.  If there is a need for an additional SMM, GSFC has a mitigation plan and can call up a robotics mission SMM.

5. Ms. Smith provided a documentation overview.  The documents are up to date and the Interim Support Instructions (ISI) will be distributed.

C. SN Space Shuttle/ISS/ATV Simultaneous Support.  Mr. Al Levine provided an SN simultaneous support overview.
1. Constraints.

(a) The ATV support requirements are defined in the ATV requirements document dated June 2007.  

(b) A key assumption for the analysis is that ATV has a higher priority than Space Shuttle and ISS.

(c) There is no K-band Single Access Forward (KSAF) on satellite 171 (SA #1).  Space Shuttle and ISS cannot use that antenna.  ATV can use that antenna.

(d) ATV requires continuous S-band Single Access Return/Forward (SSAR/F for critical periods from prelaunch until docking.  This includes Zone of Exclusion (ZOE) support.  NASA SN has made satellite usage recommendations.

2. Loading Results

(a) Mr. Levine reviewed the daily SN impacts with and without the use of the Virtual S/C capability.
(b) Virtual S/C capability is a mechanism allowing Space Shuttle and ISS to share an SA antenna.

(c) With the Virtual S/C capability, Space Shuttle/ISS will take a 4 percent impact.  Other NASA missions should have the same impact as for a Space Shuttle-only mission.

(d) TDRSS utilization is approximately 59.2 percent.  The SN support loading cutoff is 70 percent.

(e) With no Virtual S/C, the Space Shuttle impact is the same.

(f) With no Virtual S/C, there is a higher ISS impact.

(g) With no Virtual S/C, there is an impact to scientific users.

(h) With no Virtual S/C, loading is 67.9 percent.

3. Recommendations

(a) Mr. Levine stated that the analysis does not account for the increased scheduling work load.  There is more conflict resolution work due to the increased utilization of the SN.

(b) The analysis does not reflect slips to the ATV or Space Shuttle launch schedule.
(c) The recommendation is to use the Virtual S/C capability.

(d) The Tracking and Data Relay Satellite (TDRS) use recommendation has been altered from the constraints analysis recommendation.  ATV should be assigned to the same satellites as Space Shuttle and ISS.  This will reduce conflicts with other users.
(e) Ms. Madeline Butler asked how the Virtual S/C is scheduled.  Mr. Bangerter stated that there are SICs in place and the scheduling procedure is the same.
Mr. Schneck noted that Virtual S/C has been successfully used in the past.

D. Virtual Spacecraft.  Ms. Smith provided a Virtual S/C overview.

1. Ms. Smith reviewed two Virtual S/C usage scenarios and the mission impacts.
2. Scenario 1 (ISS/S-band and Space Shuttle/K-band) would eliminate ISS K-band support (OCA, downlink video, and payload data) and Space Shuttle Tracking data messages.

3. Scenario 2 (ISS/K-band; Orbiter S-band; and no ISS S-band) would eliminate ISS
S-band support (telemetry, command, Space-Ground Voice) and Space Shuttle K-band support (OCA, downlink video, and dump data).

4. Ms. Butler asked if there are other ground assets that could be used to provide the eliminated services.  The response was that there are none.  The only ground service available would be the Very High Frequency (VHF) voice (no telemetry, command, or tracking) for ISS voice.  The VHF voice option would only be for CONUS operations.
5. Ms. Smith stated that there have been no Virtual S/C events since STS 101.  Johnson Space Center (JSC) will test the capability during STS-122.  The capability was successfully tested during the STS-122 SN Ver/Val test.

6. Mr. Joe Aquino stated that the use of Virtual S/C is huge impact to the programs.  There is no ISS telemetry or command on K-band and no science on S-band.  Managing the use of the capability will be difficult; especially if there is a launch slip.  JSC MOD has gone to the International Space Station Program and recommended that ATV not launch while the Space Shuttle is on orbit.  The Program has been informed of the impacts.  A request for three dedicated SA antennas to all three vehicles was turned down by the SN.  NASA HQ has mandated use of Virtual S/C.  

7. Ms. Dent stated that the use of Virtual S/C will not be resolved at the ATV MORR and asked how the continuing discussions/planning will be captured.  Mr. Bangerter replied that the loading study has been completed.  Four Virtual S/C proficiency passes will be conducted during STS-122.  Mr. Aquino stated that the four passes will be during docked crew sleep operations.  The STS-123 passes will be during critical periods and there is difference between the STS-122 and -123 support scenarios.  The programs have been notified.  During the STS-123 ORR, this will be carried as a risk.  This will be carried forward to the MOD FRR as well as including the letter from the SN Project Manager to the SSP and ISS Program Managers (per direction from the Associate Administrator).  Mr. Aquino concurred that the FRR was the appropriate review to provide the information.  The GSFC FRR package should include the information that Virtual S/C capability use has been mandated.  Mr. Bangerter agreed that his FRR package will include the mandatory statement and impact information.
E. Integrated Network Testing Status.  Ms. Smith reviewed the ATV Networks Service Requirements Test Matrix.  There are four tests remaining.  Two tests are scheduled for December (SVT 5 and Pointing) and the other two tests are being worked.  Ms. Dent asked if there were no test planned closer to the launch than January.  Ms. Smith replied that the two remaining tests have yet to be scheduled.
F. Waiver to the Space Network User’s Guide (SNUG) Specifications.  Ms. Ronna Brockdorff provided a presentation on a waiver to the SNUG specifications (refer to the presentation, Impacts of ATV Ephemeris Uncertainty on SN Service).
1. During ATV launch, the ATV ephemeris is expected to exceed the SNUG +/- 9 second uncertainty requirement.  ATV will launch in non-coherent mode and switch to coherent mode.  The SN was requested to do an analysis of SN support during the period ATV will be non-compliant.
2. There is sufficient link margin to support pointing.

3. The forward link frequency error exceeds the ATV transponder acquisition capability for the maximum Doppler scenario.  Ms. Brockdorff reviewed the Doppler, range, and pointing errors for nominal and non-nominal ATV-Ariane 5 separation.  Support with the satellite at 171 degrees is nominal and there are issues with support from the satellite at 46 degrees.  The question was raised as to whether the analysis includes the TDZ satellite.  The analysis does not.  Mr. Jim Cappellari accepted an action item to provide a TDZ analysis for ATV support (action item ATV MORR-01).

4. Ms. Brockdorff reviewed the return link coherent and non-coherent link analysis.  For non-coherent, the ATV frequency and PN uncertainty is within the SN S-band acquisition range.  Mr. Bangerter stated that the ATV will acquire in the non-coherent mode and then go coherent.

5. Ms. Brockdorff summarized.  The forward link is expected to exceed the ATV transponder capabilities, but may be possible with satellite 171 W.  The non-coherent return link is expected to be within the SN ground terminal capabilities.  The coherent return link is not.  Analysis has been documented in the ATV Radio Frequency (RF) Interface Control Document (ICD), Appendix C.  It was noted that the RFICD needs to be updated for the ZOE analysis.  Ms. Ronna Brockdorff accepted an action item to provide the updated RFICD to Mr. Brian Corley/JSC (action item ATV MORR-02).

6. Ms. Dent asked if ATV has other coverage available.  Mr. Aquino stated that TDRSS is prime.  Mr. Harry Schenk asked if Lieberville is being used by ESA.  Mr. Ed Klein accepted an action item to determine if the Lieberville ground station has view of the ATV separation; if not, determine which ground stations have a view (action item ATV MORR-03).  Mr. Greatorex asked if NASA will receive acquisition updates from ESA.  Mr. Powers replied that NASA expects updates.  Mr. Jim Cappellari stated that the data route from ESA to NASA is very circuitous.  Ms. Sue Hoge stated that the data takes a long route to get to the Flight Dynamics Facility (FDF) and then processing time needs to be factored in.  Mr. Aquino stated that JSC MOD Code DM is working the technical details.  Mr. Bangerter stated that the data has been supplied to JSC NAV.  He is looking to JSC NAV to work with ESA.  Mr. Gary Morse asked if there is a waiver.  Mr. Bangerter stated that he will not work a waiver; JSC is working with ESA.  The data will be included in the RFICD and noted as best effort.
G. Network Integration Center (NIC).  Ms. Smith reported that the hardware and software configurations are the same as for the last Soyuz/Space Shuttle missions.  There were no open items, but there is now the issue of updating the RFICD.  The SMMs will staff the console as required for critical periods and will be on call for no-critical periods.
Ms. Dent asked if the critical periods are known.  Ms. Smith answered that the critical periods will not be known until L-21 days.  Mr. Bangerter stated that the over all timeline is known.  Ms. Smith stated that it is known that there will be some activities that are up to 10 continuous orbits of critical support.  Ms. Smith stated that the NIC is ready to support ATV.

H. SN.  Mr. Johnny Chavez provided an SN status.  Mr. Chavez reported that the hardware configuration is the same as for the last Soyuz/Space Shuttle missions.  There is a software delivery scheduled for January 2008 to the Second TDRSS Ground Terminal (STGT) and White Sands Ground Terminal (WSGT).  No software changes will affect ATV operations.  There is no ATV-related open work or Discrepancy Reports (DR).  SN staffing is normal and documentation is up to date.  Mr. Chavez stated that the SN is ready to support ATV.  

I. Eastern Range (ER).  Mr. Mike Gawel reported that the hardware and software configurations are the same as for the last Soyuz/Space Shuttle missions.  There is no open work or DRs.  Staffing is in place and there are no documentation issues.
Mr. Gawel stated that ER resources are ready to support.

J. NASA integrated Services Network (NISN).  Mr. Al Duany stated that the VF-24/48 card upgrade is complete on all GSFC Network Services Assurance Plan (NSAP) Technology Refresh (NTR) nodes.  There is no open work or DRs.  Mr. Duany stated that NISN is ready to support ATV.

K. FDF.  Mr. Pepper Powers stated that the hardware configuration is the same as for the last Soyuz/Space Shuttle missions.  Staffing is in place and there are no documentation issues.  There is no open work or DRs.  Mr. Powers reviewed the FDF staffing plans for the different mission phases.  Training and certification are compliant.  There are no outstanding documentation items.  Mr. Tom Stengle asked the minimum time between the ATV maneuvers.  Mr. Stengle asked if there is any situation where there will not be enough time between maneuvers for the FDF to perform its calculations.  Mr. Powers stated that there are 24 maneuver sets over 18 days.  FDF is provided predicted maneuver sets.  Mr. Pepper Powers accepted an action item to review the ATV requirements document maneuver timeline and evaluate the impact to the FDF if the ATV maneuvers are scheduled close together (action item ATV MORR-04).  Mr. Powers stated that FDF is ready to support ATV.
L. Other Discussion

1. Mr. Scott Greatorex asked if there is an understanding of the post-docking requirements.  Mr. Bangerter stated that the requirements are similar to a Soyuz mission.  Once docked, ATV will share TDRSS with ISS.  There is a 12-hour period between undocking and splashdown.  

2. Mr. Greatorex asked when the network freeze will occur.  Mr. Jim Bangerter accepted an action item to verify the freeze times for the ATV mission (action item ATV MORR-05).
BOARD COMMENTS

Ms. Dent polled the Review Board for their comments.  All the board members stated that the network seems to be ready to support as long as the action items are worked.

ACTION ITEM REVIEW

The following action item was assigned at the December 3, 2007, ATV MORR:

ATV MORR-01
Jim Cappellari/GSFC/FDF

ACTION:
Provide a TDZ analysis for ATV support.
DUE:
12/28/07
ATV MORR-02
Ronna Brockdorff/GSFC

ACTION:
Provide the updated RFICD to Mr. Brian Corley/JSC.

DUE:
12/28/07
ATV MORR-03
Ed Klein/JSC/GC

ACTION:
Determine if the Lieberville ground station has view of the ATV separation; if not, determine which ground stations have a view.

DUE:
12/28/07
ATV MORR-04
Pepper Powers/GSFC/FDF

ACTION:
Review the ATV requirements document maneuver timeline and evaluate the impact to the FDF if the ATV maneuvers are scheduled close together.

DUE:
12/28/07
ATV MORR-05
Jim Bangerter/GSFC/NASA/HSF ND

ACTION:
Verify the freeze times for the ATV mission.

DUE:
01/15/08
RFA REVIEW

No Requests for Action (RFA) were assigned at the December 3, 2007, ATV MORR.
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