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INTRODUCTION

Mr. David Hess convened the March 29, 2006, Network Support Group (NSG) Wallops 9-meter to 11-meter Antenna Transition splinter meeting to discuss issues and testing pertaining to the transition of Space Shuttle support from the Wallops 9-meter to 11-meter antenna (refer to the presentation, WGS 11-meter Modifications for Space Shuttle).  

DISCUSSION ITEMS

A. Mr. David Hess reviewed Wallops 11-meter changes for Space Shuttle support.  Changes were made in support of telemetry, the test inject, command, and External Tank (ET) TV.  An HP3499A switch controller with HP 44472A interface card was installed in support of the test inject.  Two L3Com receivers have been modified to install P-band converters in support of ET TV.  One receiver is still at the factory.
B. Mr. Hess reviewed the 11-meter receive block diagram noting that testing for levels has shown that the dynamic range of the receiver exceeds the fiber.

C. Mr. Hess reviewed a diagram/photo of the telemetry data (receive) modifications noting the receiver patch panel and stating that the telemetry (receive) system can be switched to either system.

D. Mr. Hess reviewed the telemetry data (Shuttle Return Link Data System [SRLDS]) modifications diagram noting that the system includes Microdyne and SA930 receivers with BPSK demodulators.

E. Mr. Hess provided an overview of the test inject modification.  The test inject can now accommodate BPSK as well as FM.  The test inject currently can handle one link at a time, although it is desirable for the test inject to handle all the links at the same time.

F. Mr. Hess provided an overview of the command modification.  The NCPS is linked via the patch panel.  Testing was conducted with the Site Status Message (SSM) value flagged high.  The RF link value was fixed to ‘1’.  The RF command status was fixed to ‘1’.  The RF Verify operation in External is still under investigation.
G. Mr. Hess reviewed the ET TV DR-2000 block diagram.  The tuner is being added.  
H. Mr. Hess reviewed a WGS floor diagram.  The 9-meter and 11-meter support areas are adjacent.  Cables were run between the areas.  The desire is to run the 11-meter antenna in shadow operations for STS-121.  Additional 11-meter personnel would be available.
I. Mr. Hess reviewed the STS-121 9-meter antenna operations plan.

1. The 9-meter will be standalone with no backup (uplink).  

2. The 9-meter will be prime and the 7.3-meter #1 backup for OD downlink.  The 7.3 meter #1 is prime when the 9-meter enters keyhole.

3. The 9-meter is prime and the 7.3-meter #1 is backup for Space Shuttle Main Engine (SSME) downlink.

4. The 7.3-meter #2 is prime and the 9-meter backup for ET TV support.  If required, the 7.3-meter #2 can follow the ET at separation without impact to other downlinks.  Mr. Lesley Rahman stated that there is no requirement for this support.  Mr. Jim Evans stated that the 9-meter is prone to keyhole noise. Operations can start with the 9-meter prime, get noisy, and then switch to the 7.3 meter.  If the 7.3-meter can follow the ET all the way, it may be advisable to use the 7.3-meter.  The switch is manual.  Mr. Gary Morse stated that it may be advisable to avoid any manual switches.  Mr. Evans stated that video is recorded from both antennas.  Ms. Rahman stated that even without a requirement, the recommendation should be to stay with the 7.3-meter.  Mr. Bob Marriott stated that Wallops overlaps with the Merritt Island Launch Annex (MILA) when the Wallops video is of lesser quality.  Mr. John McKinnie asked if autotrack is available as autotrack is recommended.  Mr. Hess stated that the tank aspect is constant through the flight, but not when the tank is falling.  Mr. Marriott stated that there is no requirement, and the Johnson Space Center (JSC) will not be modifying the requirement.  Mr. McKinnie stated that JSC would not want a radar taken from Orbiter support for ET support.  Mr. Fred Pifer asked if Wallops has looked at a model of the ET separation against the keyhole.  Is it known how the backup 9-meter would look?  Messrs. David Hess and Fred Pifer accepted an action item to compare the 9-meter and 7.3-meter ET TV video quality against keyhole timeline (action item WFF-0306-01).
J. Mr. Hess reviewed the STS-121 11-meter antenna operations plan.
1. The uplink will not be used.
2. The OD downlink will not be configured to flow telemetry.  The data will be recorded to digital tape and available for playback post launch. 

3. The SSME downlink channels will be recorded to 3 Metrum recorders and available for playback post launch.

4. For ET TV, the 11-meter feeds the backup TV receiver and recorder.  Mr. Fred Pifer stated that he would contact Mr. Richard Nafzgar/GSFC/NASA to determine if the equipment is available to stabilize the TV signal for ET TV on the third recorder (action item WFF-0306-02).

K. Mr. Hess reviewed the concurrent 11-meter upgrades.  There are five concurrent upgrades in progress:  WFF 11-meter shelter, 11-meter receiver upgrades, 11-meter ATS/SCC replacement, 11-meter upgrades for Space Shuttle support, and 11-meter Internet Predict (INP) and the Launch Trajectory Acquisition System (LTAS) slaving upgrade.  Mr. Hess stated that, pending approval, the ATS/SCC schedule has been revised to accommodate installation prior to STS-121.  The launch slip will impact the schedule.  DeWitt continues to develop interfaces for Wallops-unique instruments.  The requirements revisions are near completion for submission to EDIMS.  During the period of April 17, 2006 through May 1, 2006, Wallops will shut down completely.  The 9-meter antenna will not be used for scientific supports.  It may be scheduled for testing.  Ms. Rahman stated that it may not be worthwhile to schedule the Shuttle Training Aircraft (STA) in April, if only the 9-meter will be available for checkout.  Funding exists for only two STA visits.  Mr. Bob Marriott asked if 9-meter test activities will impact the 11-meter upgrade activity.  Mr. Mark Harris replied that it should not.
Mr. Harris stated that the use of the STA always has a proficiency exercise benefit.
Mr. Morse asked how much the fuel costs for the STA.  Mr. Morse stated that he may be able to provide funding for one additional visit.  Messrs. John Hankinson and Melvin Calhoun accepted an action item to develop a plan for three STA flybys at WFF for 9-meter/11-meter testing and provide STA fuel costs to Mr. Gary Morse/NASA (action item WFF-0306-03).  Mr. Hess stated that local and level testing is still in progress for the 11-meter Space Shuttle support upgrades.  Further testing discussions will be held at the NSG.  
L. Mr. Hess reviewed the orbital acquisition data delivery to the 11-meter antenna.  Improved Interrange Vectors (IIRV) are required Space Shuttle orbital tracks.  The IIRVs need to be delivered to the Wallops Orbital Tracking Information System (WOTIS) to be available for the 11-meter.  The Flight Dynamics Facility (FDF) wants to continue to use the TDS to transmit the IIRVs or INPS.  Wallops has accepted the task of creating a method to get the data from the TDS to WOTIS via File Transfer Protocol (FTP).  The operator will be able to FTP archived files to WOTIS.  Files can be redirected from archive to the STPS or 11-meter slaving device.
M. Mr. Hess discussed Portable Spacecraft Simulator (PSS) testing.  The PSS was at Wallops the week of February 13 – 17, 2006.  All telemetry data rates were verified.  Threshold readings were performed.  SRLDS equipment was verified in the TDRS mode.  The command uplink frequencies were verified.  The transmitter spectrum was confirmed as well.  The strong signal strength autotrack capability was tested.  Antenna autotrack was verified.  There was some oscillation on the elevation axis.  Alignment of the fiber optics and the phasing adjustment need to be verified.
N. Mr. Hess reviewed the PSS testing actions for the Network Operations Support Plan (NOSP) update.  These actions include verifying the 11-meter fiber alignment and autotrack phasing, determining optimum receiver interface bandwidth settings for each data rate and receiver type, and running Bit Error Tests (BER) using these parameters.
O. Mr. Hess stated that the next steps include signal level characterization, local tests, network tests, PSS testing, STA testing, and conducting shadow tracks.  

P. Additional Discussion Items

1. Ms. Rahman asked when all the upgrades will be complete and the baseline ready for testing.  Mr. Harris replied that May 1, 2006, is the target.  The system will be certified with the Microdyne receivers.  The radio upgrades will be certified separately.
2. Mr. Harris stated that during the May to June timeframe, Wallops will be recertifying all scientific support.  Part of that process will be conducting security scans and building setups in the new controller.

3. A question was raised as to the TR codes for Space Shuttle support.  Mr. Harris stated that it will probably be necessary to set up TR codes.  Mr. Hess stated that two codes may be needed (hi- and low-mode).  Ms. Debbie Dukes was assigned an action item to work with Mr. John Hankinson, JSC Ground Controllers (GC), to define the TR codes for Space Shuttle operations (action item WFF-0306-04).
4. Mr. Hess asked if JSC can provide a Space Shuttle support schedule two weeks in advance.  Mr. Marriott replied that it is not possible.  Mr. Hess stated that the Space Shuttle orbital hi- and low-frequency configuration is set up prior to the pass.
Mr. Marriott requested that the NOSP be updated to provide more specific pass setup information.  Mr. John Hankinson accepted an action item to update the Space Shuttle NOSP to be more specific in pass setup instructions (action item WFF-0306-05).
5. The PSS is scheduled to travel to WFF the week after the NSG.  The objective is primarily 9-meter testing.  Mr. Harris stated that the testing will have to be performed again on the 11-meter.  Mr. Marriott stated that JSC will not be able to support the testing scheduled after the NSG.  JSC needs 14 days notice; certainly no later than 7 days notice.  Mr. Marriott stated that JSC will support the STA flybys.  Mr. Bruce Schneck stated that the 9-meter should be tested.  The 11-merer will be tested with the PSS when Wallops declares the system ready for testing.  He reminded the attendees that although the PSS is an excellent tool, it is not the only method for testing.  There is only one PSS available to test the antenna.  Mr. John Hankinson accepted an action item to review the PSS schedule to determine if the PSS is available for future testing 11-meter antenna and other Space Shuttle assets (action item WFF-0306-06).
ACTION ITEM REVIEW

The following action items were assigned at the March 29, 2006, Wallops 9-meter to 11-meter Antenna Transition splinter meeting:

WFF-0306-01
Dave Hess/WFF, Fred Pifer/GSFC

ACTION:
Compare 9-meter and 7.3-meter ET TV video quality against keyhole timeline.

WFF-0306-02
Fred Pifer/GSFC

ACTION:
Contact Mr. Richard Nafzgar/GSFC/NASA to determine if the equipment is available to stabilize the TV signal for ET TV on the third recorder.

WFF-0306-03
John Hankinson/GSFC, Melvin Calhoun/GSF

ACTION:
Develop a plan for three STA flybys at WFF for 9-meter/11-meter testing.  Provide STA fuel costs to Mr. Gary Morse/NASA.

WFF-0306-04
Debbie Dukes/WFF

ACTION:
Work with Mr. John Hankinson, JSC GCs, to define the TR codes for Space Shuttle operations.

WFF-0306-05
John Hankinson/GSFC

ACTION:
Update the Space Shuttle NOSP to be more specific in pass setup instructions.

WFF-0306-06
John Hankinson/GSFC, Melvin Calhoun/GSFC

ACTION:
Review the PSS schedule to determine if the PSS is available for future testing 11-meter antenna and other Space Shuttle assets.
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