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INTRODUCTION

Mr. Kevin Riley convened the May 4, 2010, Network Support Group (NSG) Very High Frequency (VHF) splinter meeting to discuss the Network’s status and to review the VHF support to the International Space Station (ISS) going forward, since the ISS has been extended to 2020 (refer to presentation, ISS/Soyuz VHF Support Team).
MEETING
A. Mr. Riley discussed the basic VHF support requirements.                     
1.
The present station configuration supports the ISS (VHF-1) and Soyuz (VHF-2) per the Program Requirements Documents (PRD).
2.
The ISS VHF-1 supports @ 139.167 MHz uplink and 143.750 MHz downlink.
3.
The Soyuz VHF-2 supports @130.167MHz uplink and 121.750 MHz downlink.  Mr. Riley stated that frequency clearance for VHF-2 is authorized for emergency uplink only, and there is still controversy with obtaining clearance for VHF-2 testing.
4.
Marshall Space Flight Center (MSFC) VHF-1 emergency communications verifications passes have been added to the requirements.  Mr. Riley asked should the other support centers (e.g., TSCUBA, ESA, etc.) be added to the requirements for the emergency communications passes.  Ms. Claudette Wiley indicated that the other sites probably should be added if they are expected to participate.  Mr. Riley noted that this is something to look into.
B.
Mr. Riley discussed the Network Configuration Diagram.
1. 
The diagram depicted the interface connectivity between the participating elements.

2.
Mr. Mike Yettaw stated that Dryden Flight Research Center (DFRC) is installing antennas at a second site to provide diversity to minimize the effects on the receiver side from the High Power Amplifier (HPA).  The site is expected to be up within one year.
C.
Mr. Riley discussed the Station Equipment List.  

2.
The listing included the equipment used for VHF-1 and -2 supports at the DFRC, the White Sands Complex (WSC), and Wallops (WPS).
3.
Mr. Riley stated that it was noted at the previous NSG meeting that the equipment is sustainable for 7 years.  He noted that since support is expected to continue through 2020, some of the equipment may have to be upgraded or replaced.
D.
Mr. Riley discussed the Station Equipment Configurations Diagram.
1.
Mr. Riley stated that all of the stations have dual strings of equipment, except the WSC, which only has a single string VHF-2 system.
2.
Mr. Gary Morse asked if any cost estimates had been completed for sustainment of the equipment.  Mr. Riley replied that the cost estimate was completed by Mr. Patrick Delong and it concluded that the equipment could be sustained for 7 years as previously noted.

E.
Mr. Riley discussed the hardware statuses of the systems at WPS and WSC.
1.
The WPS VHF-1 system was installed in 1997 and the VHF-2 system was installed in 2002.

2.
The WSC VHF-1 and -2 systems were installed in 1997.

3.
Mr. Riley stated that funding is needed to implement the computer recording capability at WPS and WSC.  This would be a very beneficial enhancement and the estimated cost is only $600.  He noted that the DFRC already has this capability.  Mr. Ed Richards noted that he could help with the funding.  Mr. Riley agreed to coordinate with Mr. Richards for funding.

4.
Mr. Yettaw noted that it would be a good idea to include the uplink recording capability as part of this effort.
5
Mr. Riley stated that repair of the Modular Transmitters and Receivers (MRT) is currently handled at the Modular Repair Facility at the Goddard Space Flight Center (GSFC).  He questioned how long will funding continue for this facility.  Mr. Jim Bangerter accepted an Action Item (AI) to look into whether funding is included in the next contract (AI 0510-NSG-VHF-01).
F.
Mr. Riley discussed the VHF-1 operational issues from the previous six months.
1.
There were no issues reported for WPS.

2.
Some Radio Frequency Interference (RFI) was noted at WSC.
3.
DFRC had reported moisture build-up in vertical mounted connectors.  This issue is not a concern for the other sites.

G.
Mr. Riley discussed the VHF-1 and -2 testing. 

1.
The Emergency VHF Communications Verification Test follows guidelines established by the United States (U.S.) Emergency VHF Comm Verification Test (SSP 54001).
2.
The Program has approved testing for 30 minutes per month, which includes preparation time, using one crew member.

3.
One pass per month is performed at each station, if crew schedule permits.
4.
The test can be a VHF-1 or a -2 support, but VHF-2 testing is pending frequency approval.  Mr. Riley noted that Messrs. Bangerter and Richard Nafzger are working this issue in coordination with Mr. Roger Porter, GSFC Spectrum Manager, and Ms. Cathy Sham, Johnson Space Center (JSC) Spectrum Manager.

5.
Mr. Riley noted that typically, the test time during VHF-1 is split between the stations.

H.
Mr. Riley discussed the U.S. VHF-2 system test history.

1.
The system was installed in 1999 to be used for emergency Soyuz crew support over the continental U.S.
2.
 Due to U.S. radiation restrictions, the system cannot be tested End-to-End (ETE).  The stations perform local tests using dummy loads at low power.  Everything can be checked up to the antennas.

3.
ETE testing was performed only once at each station in September 2004 when the NTIA authorized use of the uplink frequency.
4.
Mr. Riley noted that the frequency used for uplink was assigned by the Russians, but in the U.S., the frequency is allocated for airline usage.

I.
Mr. Riley discussed the VHF-2 proposed testing.

1.
Due to aging antenna components and criticality of systems for crew safety, National Aeronautics and Space Administration (NASA) is requesting routine verification of system integrity.

2.
The designated U.S. Frequency Managers will be advised of pending support.

3.
Stations will be requested to take system performance measurements during the first contact (e.g., receive signal strength and transmit power levels).
4.
Scripts will be submitted to the ISS Program for initial tests to include measurements at 5 degrees above horizon at PCA and then at 5 degrees above the horizon on the decent.
J.
Mr. Riley discussed the two Soyuz operations.
1.
There are currently two Soyuz’s docked to the ISS with a six person crew aboard.

2.
Per the Russian ISS Program, emergency evacuation of the crew will occur over the Russian range, one Soyuz at a time with communications through the ISS.

3.
There is no U.S. support planned, which means no C-band support.  Mr. Morse noted that there would be no C-band support if the emergency occurred over Russia, but C-band support can be assumed at all other times if in view.  Mr. Riley noted that there was some questions regarding funding for C-band support.  Mr. Morse stated that there would be funding for an emergency.

4.
Mr. Morse stated that it is important to pursue testing of the VHF-2 in the event it is needed for an emergency.
5.
Mr. Riley noted that it is important also because the U.S. VHF-2 is used to perform passive tracking of Soyuz early orbit support through docking.
K.
Mr. Riley discussed the documentation status.
1.
Inputs for Document Change Notice (DCN) 002 are being complied for the VHF Annex to the Tracking Data Relay Satellite System (TDRSS) Network Operations Plan (TNOSP).  Mr. Riley noted that it had been reported that the VHF Annex may be removed from the TNSOP and published as a stand-alone document.  This has been confirmed as rumor and the document will remain an annex to the TNOSP.
2.
Updates to the System Equipment Manual are about 80% complete.  All other equipment manuals are up to date.

3.
Stations will submit a standardized “VHF Support Summary” per the TNOSP VHF Annex to include VHF-1 and -2 support statuses.

4.
The final version of the System Readiness Test (SRT) document has been provided to the stations.  Stations will perform SRT bi-weekly on both systems.  The SRT documents will be published as an Interim Support Instruction (ISI) pending approval of DCN 002.
L.
Mr. Riley summarized the VHF Ground Station status.

1.
The current VHF station configurations comply with the PRD.

2.
VHF-2 testing is still being worked.

3.
Minimum U.S. VHF support is anticipated for ISS Crew evacuation.

4. 
DCN 002 of the TNOSP VHF Annex is pending.

5.
An ISS Support Summary is to be submitted by each station after a VHF Emergency Communications Verification pass or after a series of passes, and titled as VHF-1 or -2.  Mr. Riley noted that Mr. Nafzger reviews the summaries and raises questions whenever the summaries are not completed correctly.  He noted that submission of the summaries has been okay, but better compliance is needed.
6.
Mr. Riley noted that Mr. Bangerter would like to see SRT summary reports following the bi-weekly SRTs.
M.
The following comment was noted.

1.
Mr. Riley stated that there was a proposal for a second antenna pedestal at the WSC.  He suggested that it would be beneficial to look into this item, which entails installing a Quad Yagi for VHF-1.  Mr. Richards noted that he is working this issue.
ACTION ITEM REVIEW
The following action item was assigned at the May 4, 2010 NSG VHF splinter meeting:
0510-NSG VHF-01:
Jim Bangerter, GSFC/NASA/HSF ND
Action:
Check into the future plans for the Modular Repair Facility in Building 25 at GSFC
(Original Approved By)

Kevin Riley
GSFC/HSF
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