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INTRODUCTION

Mr. Erik Richards convened the May 5, 2010, Network Support Group (NSG) H-II Transfer Vehicle (HTV-2)  splinter meeting to discuss the HTV Second Generation Transponder and the HTV-2 mission readiness (refer to presentation, H-II Transfer Vehicle [HTV] Second Generation Transponder and HTV-2 Mission Readiness).  
Mr. Jim Bangerter introduced Mr. Kota Tanabe, Japan Aerospace eXploration Agency (JAXA).  Mr. Tanabe, who served on console for the HTV-1 mission, is at Johnson Space Center (JSC) training as a Flight Director (FD) for the International Space Station (ISS) HTV-2 mission. 
MEETING
A. Mr. Richards discussed background information for the second generation transponder.

1.
It is a new JAXA domestic transponder developed for HTV-3. 
2. 
Category-1 testing was completed in September 2008.

3.
The transponder will fly as backup for HTV-2 and prime for HTV-3.  Mr. Bob Marriott asked what does backup means.  Mr. Tanabe replied that there are four MDA first generation transponders.  Two of the transponders were flown on the HTV-1 mission and the remaining two will be prime for the HTV-2 flight.  If one of the MDA transponders on the HTV-2 fails, then the MDA transponder will be replaced with the second generation transponder.  Mr. Bangerter noted that it would be better to say that the second generation transponder would be available as a backup for HTV-2.
B. Mr. Richards discussed the Category-2 testing.

1.
Category-2 testing was conducted March 3 – 12, 2010 at the Goddard Space Flight Center (GSFC) Simulation Operations Center (SOC) to verify the functionality and performance of the transponder with the Tracking Data Relay Satellite System (TDRSS).  TDRS 4 (TDS) and TDRS 10 (TDE) were used for testing.
2.
The Quick Look Report was delivered on March 11, 2010. The final test report is to be delivered no later than May 12, 2010.

3.
The preliminary results indicate that the HTV Second Generation Transponder is TDRSS compatible.   

C. Mr. Richards reviewed the GSFC SOC Test Setup diagram, which depicted the interface connectivity for the testing.
D. Mr. Richards discussed proposed changes to the Radio Frequency Interface Control Document (RFICD) and the Flight Rules.

1.
The main driver for the changes is the limited SA TDRSS resources.

2.
In the current version of the RFICD, there are no requirements for MA 250 bps forward or MA 8 kbps return.  SMA 250 bps forward and 8 kbps SMA 8 kbps return are  provided on a best effort basis only.

3.
JAXA is proposing to use MA 250 bps forward and MA 8 kbps return for nominal operations, and to use SMA 8 kbps for nominal and critical operations.


E. Mr. Richards discussed the HTV-1 on-orbit testing.
1.
During the HTV-1 mission in November 2009, four Detailed Test Objective (DTO) events were conducted as on-orbit engineering supports.
2.
The MA forward 250 kbps and MAR 8 kbps events were successful.

3.
The HTV receiver had continuous lock during the DTO events.

4. 
After Day of Year (DOY) 275/0300Z, all MA events went to 8 kbps.

5.
Mr. Richards stated that this is backup information for changing the RFICD.  Mr. Joe Aquino stated that the Program Requirements Document (PRD) is being changed also.

6. Mr. Scott Greatorex asked is the plan to go with JAXA’s proposal (see item D.3).  Mr. Bangerter replied yes.  Mr. Aquino noted that it is a mutual proposal.
7. Mr. Tanabe stated that the MDA transponders and the Mitsubishi ELectric COrporation (MELCO) transponders were developed based on the current RFICD requirements.  It is preferred to use the wording “best effort basis” in the RFICD to avoid any perceived change in the scope of MELCO’s requirements.  
8. Mr. Aquino stated that it was understood that JAXA wanted to retain “best effort basis” in the RFICD, but the National Aeronautics and Space Administration’s (NASA’s) requirements on the Network within the NPRD are separate.  The PRD should be changed to specify the requirements and it will not affect JAXA or MELCO.  Keeping “best effort basis” in the RFICD is fine.  Mr. Bangerter agreed that “best effort basis” would remain in the RFICD.  He expressed a concern about having inconsistent language between documents and indicated he would work with Mr. Aquino regarding this matter.
F. Mr. Richards reviewed the link margin charts from the DTO events prepared by the White Sands Complex (WSC).
1.
The charts provided a snapshot of the link margins recorded at the WSC during the DTOs.

2.
Mr. Tanabe reiterated that the MA events transitioned from 2 kbps to 8 kbps during the DTOs. There were no issues reported.

3.
Mr. Tanabe noted that MA forward and return services were requested to assist with a problem during HTV-1 reentry.  The results of the supports were very positive and contributed in the decision to propose the use of MA forward and return services for nominal operations.
4.
Mr. Manny Rios noted that all MA users operate at the same frequency so there is the potential for mutual interference.  Ms. Ronna Brockdorff noted that the RFICD link budgets for HTV includes the standard 2 dB margin for interference on the return link.

G. Mr. Richards discussed the concerns expressed by the Code 450 RF Analysis Group.
1.
There is the concern with being unable to close the gap on the link margin at this time on the MA 250 bps forward and 8 kbps return to say it is usable for nominal/critical support, and on the SMA 8 kbps return to say it is a requirement beyond best effort.

2.
The link margins will be rerun based on 2010 Category 2 testing.

H. Mr. Richards discussed outstanding questions submitted by the Code 450 RF Analysis Group.
1.
Will HTV ever be scheduled to the limb of the Earth?  It was concluded that there will be times when TDRSS may be scheduled off the limb of the Earth.
2.
What are the HTV’s antenna patterns?  

3.
What are the theoretical antenna gains?

4. 
What is the passive loss component for EIRP?

5.
Mr. Richards noted that the basis for these questions was to obtain information needed to change the status of the requirements in the RFICD, so discussion on these questions could be deferred.  Mr. Bangerter suspended discussion on these questions and accepted an Action Item (AI) to confer with Ms. Brockdorff regarding these questions and content for the RFICD (AI 0510-NSG-HTV-01)
I. Mr. Richards discussed the HTV-2 mission readiness based on a January 2011 launch date.
1.
An End-to-End (ETE) Test is planned for September 24 and 25, 2010 with September 27th as a backup date.  Mr. Tanabe noted that the schedule is tight so the test needs to be completed as scheduled.  The test will be performed for HTV-3 also.
2.
The GCMR Test is planned for December 2010.
3.
The SN Vector Verification and the WSC Mission Readiness Test will be performed at Launch (L)-7 days

J. Mr. Richards discussed the TDRS 275 (TDZ) requirements.
1.
JSC events will be scheduled on the SA2 antenna only.  There is no routine user access available on SA1.
2.
The SA1 antenna can only be scheduled if the times are designated as Super Critical in the Critical Period Restriction Interim Support Instruction (ISI) and pre-approved by the NASA Network Director (ND).
3.
The Network expects full utilization on the Eastern and Western satellites to minimize time on TDRS-275.
4.
Super Critical will be invoked for services on TDRS-275 that require both SA1 and SA2 to support the ISS and a Visiting Vehicle (VV) during docking and undocking.

5.
The Super Critical designation is under negotiation with the JSC Space Communication and Integration Office (SCIO).
6.
Mr. Tanabe asked are there any time restrictions on the Super Critical periods.  Mr. Bangerter replied that for now, the Super Critical designation only applies during the brief periods when the Shuttle is docking and undocking with the ISS.  Extending the designation to other VVs is being discussed, but there are several items that need to be negotiated before it will be considered.  Messrs. Bangerter and Aquino accepted an action item to discuss the super critical support scenarios on TDRS-275 for VVs (AI 0510-NSG-HTV-02).
7.
Mr. Tanabe stated that if there is a communication problem between the ISS and HTV, a backup communication method would be required.  Mr. Bob Marriott stated that if it is known that there is no coverage for both vehicles, then it should be arranged to not plan critical events during that time.  Mr. Bangerter noted that as much as possible, events should be scheduled on the East and West satellites.
K. Mr. Richards opened the floor for comments/questions.
1.
Mr. Tanabe asked about the possibility of replacing TDZ satellite with a second generation TDRS.  Mr. Bangerter replied that the TDZ satellite was placed into operations in 2009 and is fully capable with prime and redundant assets.  It is not expected that a different TDRS will be located in TDZ.  There is the potential for relocating a TDRS to replace a failed satellite.
2. Mr. Tanabe asked about the possibility of TDRS 11and 13 being available to support HTV-3, -4, and -5.  Mr. Bangerter replied that it is a possibility as TDRS 11 and 13 are expected to launch in the 2012-13 timeframe.
3. Mr. Marriott asked is a TDRSS Utilization Plan being prepared for HTV-2 like the one that was provided for HTV-1.  Mr. Tanabe replied that an entire mission profile will be prepared and presented.
ACTION ITEM REVIEW
The following action items were assigned at the May 4, 2010 NSG HTV splinter meeting:
0510-NSG HTV-01:
Jim Bangerter, GSFC/NASA/HSF ND


Action:
Confer with Ronna Brockdorff regarding RF Analysis Group questions and content for RFICD
0510-NSG HTV-02:
Jim Bangerter, GSFC/NASA/HSF ND; Joe Aquino, JSC/NASA
Action:
Discuss the super critical support scenarios on TDRS-275 for Visiting Vehicles
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