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INTRODUCTION

Mr. Kevin Riley convened the May 6, 2009, Very High Frequency (VHF) Status Network Support Group (NSG) Splinter to provide a status of the VHF ground stations (refer to the presentation, ISS/Soyuz VHF Support Team, Network Support Group VHF Ground Station Status).  
MEETING ITEMS

A. Mr. Riley reviewed the VHF ground station network configuration diagram.  Wallops has one each QuadYagi for VHF-1/2 support.  Dryden Flight Research Facility (DFRC) has two each Quad Yagi for VHF-1 and VHF-2 support.  White Sands Complex (WSC) antennas share the same tower with VHF-1 being a single Yagi and VHF-2 a Quad Yagi.  DFRC also has two NASA C-band radars that in an emergency may be used as a slaving source for the VHF antennas.
B. Mr. Riley reviewed the station support configuration.  The present station configurations support International Space Station (ISS) (VHF-1) and Soyuz (VHF-2) per the Program Requirements Document (PRD).  Voice support on VHF-1 at WSC will not be scheduled below 20 degrees due to the link margin using a single Yagi.  Soyuz VHF-2 for all NASA VHF Ground Stations is voice downlink monitoring and emergency uplink only.
C. Mr. Riley reviewed the station equipment configuration diagram.  He noted that there are dual VHF-1 strings at DFRC, WSC, and Wallops, but only a single string at WSC for VHF-2.
D. Mr. Riley reviewed the station equipment list.
E. Mr. Riley provided a hardware and sparing status.  VHF-1 equipment at the Goddard Space Flight Center (GSFC) test bed is considered to be spares.  Three Modular Receiver/Transmitter (MRT) chassis, transmit and receive modules are located at GSFC.  Second strings of equipment at the stations are considered to be spares.  Mr. Riley reviewed the list of spares.  Most of the equipment used in the VHF system is out of production and is not supported by the manufacturer.  The audio system is Non Maintainable Equipment (NME) and is no longer manufactured.  The WSC and Wallops antenna positioner units are NME.
F. Mr Riley reviewed the proposed VHF network changes.  Stations perform Line Outage Recorder (LOR), but it is difficult and labor intensive to get the data from the LORs.
Mr. Jim Bangerter stated that the LORs fulfill the ISS recording requirement.  Mr. Riley provided an estimate for the new recording capability directly to the VHF computers, but it was noted that the estimate did not include the over process or labor costs.
Mr. Bangerter stated that he does not have the funds for the new recording capability.  Mr. Bangerter stated there would have to be a safety related issue to justify the cost of upgrading the recording capability.  Mr. Mark Severance stated that he would entertain a cost estimate.  Mr. James Bangerter accepted an action item to provide a cost estimate for providing VHF MP3 files from WPS and WSC (action item 0509-VHF-01).  Mr Riley stated that WSC needs a second antenna pedestal.  The VHF-1 system is single Yagi and could be made Quad Yagi.  WSC does have a second antenna.  With an additional MRT, the VHF-2 system could have a backup.  Mr. Bangerter commented that the program is going to 6-man crews and two Soyuz’s.  Mr. Nafzger stated that the program must decide how much risk is involved.  Mr James Bangerter accepted an action item to investigate the possibility of installing an additional MRT at WSC for VHF-2 support (action item 0509-VHF-02).  It was noted that there is some DFRC – WSC support overlap.  Mr. Severance stated that VHF-2 is the priority; it is the emergency communications link.  Mr. Riley noted that VHF-1 has been used for ISS emergency communications.  Mr. Severance replied that the VHF-1 system has been upgraded since that occurred and is a third tier backup.  There are no upgrade issues at DFRC.
G. Mr. Riley discussed VHF-1/2 testing. Valid Emergency VHF Communications Verification tests were completed at Wallops and DFRC/WSC.  US Emergency VHF Comm Verification Test guidelines will be followed when transmission approval is given for VHF-2.  Approval from the U.S. Frequency Management Community is pending to perform VHF-2 testing.
H. Mr. Riley provided a VHF-2 system history.  Due to U.S. radiation restrictions, the VHF-2 system cannot be tested at this time.  The system was last end-to-end tested in September 2004.
I. Mr. Riley outlined the proposed VHF-2 testing.  Once frequency approval is obtained, the ISS program will provide 8 – 10 days notification prior to the support.  The frequency community will have to be informed of the upcoming support.  One contact with each Soyuz/Expedition crew while docked to the ISS has been proposed.

J. Mr. Riley provided a documentation update.  DCN 002 to the TNOSP VHF Annex is in work.  The system equipment manual will be updated.  Stations have agreed to bi-monthly System Readiness Tests (SRT).  Mr. Nafzger stated that an ISI is needed for the SRTs.  Mr. Kevin Riley accepted an action item to write an ISS ISI for SRT reporting (action item 0509-VHF-03).
K. Mr. Riley reviewed dual Soyuz support.  There will be 6 crew members and two Soyuz’s for evacuation.  There are multiple ISS/two free-flyer Soyuz support scenarios.
1. Mr. Riley reviewed the ISS Six Crew Two Soyuz Evacuation diagram.

2. Mr. Bangerter noted that decision remains to be made as to how to support the scenario.  Mr. Severance stated that the idea is to undock and deorbit nominally, one by one.  Worst case scenario would be deorbiting two Soyuz at the same time.
3. Mr. Nafzger stated that VHF-2 support over the U.S. is not nominal operations.
Mr. Severance stated that both could receive communications from the ground, but could not communicate with each other or to the ground simultaneously.  A discussion is needed with the Russians.  Mr. Joe Whitney accepted an action item to provide reports to the Integrated Network on any Soyuz evacuation communications scenarios (action item 0509-VHF-04).

4. WSC can support ISS/1 Soyuz in close proximity.  DFRC can support ISS/2 separate Soyuz.  Wallops can support ISS/1 Soyuz.  The GSFC Spaceflight Mission Manager (SMM) console will be staffed through the deorbit of both Soyuz.  JSC will coordinate Mission Control Center (MCC)-Houston and Moscow operations.

5. Mr. Nafzger stated that there is now more need to for VHF communications with the Soyuz/ISS crew.  Mr. Joe Whitney accepted an action item to contact the CATOs and provide data on the Soyuz emergency scenarios and when VHF-2 support would be required by the NASA VHF Network (action item 0509-VHF-05).
6. Mr. Riley stated that C-band support would be needed if there was a non-nominal Soyuz escape and landing.  Mr. Bangerter stated that when in free-flyer mode, with more than 30 degrees of separation from the ISS C-band support will be required.  The Flight Dynamics Facility (FDF) must receive tracking data and generate Two Line Elements (TLE).  Mr. Aquino stated that the TOPOs have a method to get the TLEs based on Russian ballistics.  Mr. Joe Whitney accepted an action item to revisit US STRATCOM and C-band tracking requirements for Soyuz evacuation scenarios and provide data to the Integrated Network (action item 0509-VHF-06).
L. Mr. Riley summarized: current station configurations comply with the PRD; TNOSP VHF Annex DCN 002 is in work; A ISS VHF support summary will be provided by each station after a VHF Emergency Communications Verification pass(s); SRTs will be conducted bi-monthly; and ISS will be staffed with 6 crew members following docking of the next Soyuz (Soyuz-19 on 05/27/09).
ACTION ITEM REVIEW

Six action items were assigned at the May 6, 2009, VHF status splinter meeting.
0509-VHF-01
James Bangerter/GSFC/NASA/HSF ND
ACTION:
Provide a cost estimate for providing VHF MP3 files from WPS and WSC.
0509-VHF-02
James Bangerter/GSFC/NASA/HSF ND
ACTION:
Investigate the possibility of installing an additional MRT at WSC for VHF-2 support.
0509-VHF-03
Kevin Riley/GSFC/HSF
ACTION:
Write an ISS ISI for SRT reporting.
0509-VHF-04
Joe Whitney/JSC/GC Office
ACTION:
Provide reports to the Integrated Network on any Soyuz evacuation communications scenarios.
0509-VHF-05
Joe Whitney/JSC/GC Office
ACTION:
Contact the CATOs and provide data on the Soyuz emergency scenarios and when VHF-2 support would be required by the NASA VHF Network.
0509-VHF-06
Joe Whitney/JSC/GC Office
ACTION:
Revisit US STRATCOM and C-band tracking requirements for Soyuz evacuation scenarios and provide data to the Integrated Network.
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