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INTRODUCTION

Mr. Fred Pifer convened the April 29, 2008, Network Support Group (NSG) Hubble Space Telescope (HST), STS-124/-125/STS-400 Mission Planning splinter session to review status and mission planning for the upcoming STS-124 mission, HST Servicing Mission (SM) (STS-125), its possible rescue mission (STS-400), and the STS-126 mission. 
MEETING ITEMS

A. Goddard Space Flight Center (GSFC) Mission Planning (refer to the presentation, STS-124/125-400/126 Mission Planning).
1. Mr. Fred Pifer reviewed the Mission Readiness Schedule (MRS) noting that the work-to date for STS-125 remains August 28, 2008.

2. Mr. Pifer reviewed the Space Network (SN), Ground Network (GN), and Air Force Satellite Control Network (AFSCN) Remote Tracking Site (RTS) support requirements.
a. In general, the upcoming missions will be supported at same level as recent Space Shuttle missions.  STS-400 has been added to rendezvous with STS-125 should there be a problem with STS-125.  An STS-400 launch slip may create an STS-125 crew emergency requiring expanded critical support due to limited consumables.  
b. SN support is standard.  The Automated Transfer Vehicle (ATV) in on orbit and using S-band and occasional Multiple Access (MA) support.
c. Virtual Spacecraft (V/S) support is available for Space Shuttle and International Space Station (ISS) support when there are three simultaneous users.  The question was raised as to whether V/S support will be used on STS-124.  Mr. Pifer stated that it is available.  There is no V/S support for ATV.  V/S support can be implemented for HST, but there are no configuration codes at this time.  It was noted that V/S support will not be implemented for HST.  Mr. Al Levine stated that he would like to see the option investigated.  
d. Mr. Pifer stated that if STS-400 launches on time, it will be worked as normal support.  Mr. Aquino stated that if STS-400 launches, JSC considers it a crew emergency for both vehicles.  Mr. Levine stated that there is a process in place for conflict resolution.  Mr. Bruce Schneck asked why the entire mission would be considered critical support.  Mr. Bob Marriott stated that the crew is in danger due to limited consumables.  Mr. Aquino stated that there is no higher priority scenario.  Mr. Pifer agreed; however, if STS-400 is not scheduled to launch for 7 days after the launch of STS-125, there is no immediate danger.  If the time line changes and there is imminent danger, the critical periods will be renegotiated.  Any issues will be worked between the Network Director (ND) and Flight Directors (FD).  If the entire mission is considered critical, there is impact to the other SN users.  Mr. Aquino stated that JSC considers the entire mission is critical and there will be impact to other users.
e. STS-125 will be the HST SM and this has been done before. PI support will be required prior to grapple and then PDI after grapple.  
f. STS-400 has standard Space Shuttle support requirements for the Tracking and Data Relay Satellite System (TDRSS).  Mr. Johnnie Brothers stated that the frequency usage will be reversed from what is stated in the presentation.  STS-400 will operate on high frequency and STS-125 will operate on low frequency.  Mr. Pifer stated that there is no issue with either frequency.  
g. V/S could be used for HST (whether there is intent or not to use the capability).  The option may have K-band radiation restrictions.  Again, there are currently no configuration codes for HST V/S support.  Mr. Aquino stated that the User Planning System (UPS) is full; no other users can be input.
Mr. Mike Duffey stated that later missions could be deleted to compensate for adding HST.
h. Mr. Pifer reviewed the TDRS fleet configuration for Space Shuttle and ISS support.  Mr. Pifer also reviewed the TDRS fleet configuration for STS-125/HST/STS-400 support.  There may be some communications issues with this configuration.  Mr. Levine stated that STS-400 will have to be supported on TDE.  Mr. Duffey stated that two K-band supports cannot be scheduled simultaneously.  Mr. Pifer stated that this is also true for TV.  Mr. Aquino stated that the simultaneous K-band is not an issue.  Mr. Gary Horlacher stated that there may still be some discussion on dual K-band.
i. Mr. Pifer stated that there is continuous GN coverage with the use Merritt Island Launch Annex (MILA), Wallops, Dryden Flight Research Center (DFRC), Santiago (AGO), and the Universal Space Network (USN).  MILA, Wallops, and DFRC are available for all view periods above 7 degrees.
j. AFSCN RTS support will be the same as for previous missions.  Schriever Air Force Base (SAFB) Space Shuttle operations are moving to Kirtland Air Force Base (KAFB).  The move is scheduled for May 2008.  Training and testing are schedules with operations personnel at KAFB.

3. Mr. Pifer reviewed the status of the STS-123 anomalies.  Four of the five In Flight Anomalies (IFA) are in follow up with the original problems resolved.  Problems were resolved during the mission.  Workarounds are in place.  Backup circuits are being arranged should there be another major communications outage at the Kennedy Space Center (KSC).  Additional training and simulations are being implemented to counter the MILA Operator Errors (OE).
4. Mr. Pifer reviewed the network issues.  There was a PC GOAL service loss.  This is a chronic problem and under investigation.  There were JSC/DFRC Network Services Assurance Plan (NSAP) Technology Refresh (NTR) voice problems.  Make goods were put in place and circuits ‘normalled’ up after landing.  Ms. Vicki Stewart stated that the NTR voice problem was related to the VF-48 compressed voice.  The NASA Integrated Services Network (NISN) is implementing a fix on the RADs with compressed voice.  The Wallops 11-meter had two instances of antenna movement problems.  Mr. Mark Harris stated that the software did not enable and that software anomaly has been fixed.  
5. Mr. Pifer reviewed network testing.
a. Mr. Pifer reported that a White Sands Complex (WSC)/Flight Dynamics Facility (FDF)/Network Integration Center (NIC) proficiency simulation will be scheduled for each mission.  Ver/Val tests are planned.  Vector Ver tests are planned.  Mission Readiness Tests (MRT) will be performed on site at WSC and Guam.  
b. The first HST Operational Readiness Test (ORT) is planned for the April/May time frame.  Mr. Frank Stolarski stated that there is the possibility of conducting an HST ORT in May (7th and 8th).  Schedules and TDRSS constraints are being reviewed.  Mr. Pifer stated that a shorter version of an ORT will be scheduled for STS-400.  This will be conducted following STS-125 ver/val.  Mr. Aquino asked why one ver/val would not be conducted.  Mr. Pifer stated that the testing has to be conducted with the SIC for each mission.  Mr. Brothers stated that JSC proposes doing the test during STS-124 mission.  Mr. Aquino stated that JSC wants to test with two Orbiters.  Mr. Bruce Schneck accepted an action item to review the JSC ops testing scenario to conduct a ver/val during STS-124 and provide a response to JSC (action item 0408-NSG HST-01).  
c. Mr. Bruce Schneck stated that a ver/val after STS-124 landing may be necessary to test any changes made to the network.  Mr. Pifer stated that if the STS-125 launch slips to October, a ver/val could be conducted for STS-125 and an ORT for STS-400.  
d. There are no plans for an STS-400 Terminal Count Down Demonstration Test (TCDT).  
e. For the GN, standard verification testing will be performed.  STS-400 testing would be conducted as a follow-on to STS-125 and completed prior to the launch of STS-125.
f. Mr. Pifer reiterated that training and testing are planned for KAFB.  Training will be performed by experienced GSFC and JSC Space Shuttle operations personnel.  GN verification will be conducted for all RTSs.  

6. External Tank (ET) TV support will be standard.  Wallops will not provide real-time remoting for STS-125/-400.  The decision was made not to implement a temporary site at Bermuda.  Mr. Pifer reviewed the ET TV configuration drawings.
7. Mr. Pifer reviewed the Transponder 5C digital service.  Private Medical Conference coordination procedures were worked in an earlier splinter session.  Additional details will be provided in the ISI for the next mission.  The TDRSS Network Operations Support Plan (TNOSP) will be updated.
8. Mr. Pifer reviewed the stations configurations.  There are no major issues at AGO.  The 1024-kbps data overflow/underflow problem is under investigation.  An ISI for data smoothing has been issued in the past.  For the next mission, data smoothing will be implemented at the beginning of the mission.  Wallops Enertec support is the standard configuration and the antenna movement problems are being investigated.  DFRC continues to experience Small Conversion Device (SCD) port hangs and the ISI will be reissued.  The new DFRC satellite service will be implemented post STS-124.  Ms. Stewart stated that SCD release 6.2 will be deployed to DFRC only for STS-125.  The STS-124 configuration is the same.
9. Mr. Pifer reviewed the SAFB to KAFB transition work.  Training is scheduled for the week of May 5 – 9, 2008.  Data flow tests are scheduled or May 6 and 8, 2008.  Operational procedure changes will be documented by ISI.  (Editors Note: Training was completed in May 2008 and KAFB supported the STS-124 mission with no significant anomalies encountered.)
10. MILA prime and backup command lines will be on NTR for STS-124.  Onizuka Air Station (OAS) AFSCN backup/alternate services will be on NTR for STS-124.

11. The White Sands Space Harbor (WSSH) UHF system is operational.  There are no issues at the Very High Frequency (VHF) sites.  

12. The Network Operations Support Plan for the Space Shuttle Program, 450-NOSP-Space Shuttle, revision 1 has been distributed.  Selected ISIs were incorporated.  Standard mission ISIs will be issued.  

B. STS-125 Overview.  Mr. Frank Stolarski provided a JSC STS-125 mission overview (refer to the presentation, STS-125 Atlantis [OV-104]).  
1. Mr. Stolarski is the SSP lead and Mr. Mike Marsh is the SSP alternate.  Mr. Bill Foster is the ascent/entry GC.  The FD is Mr. Tony Ceccacci.  
2. This is a 28.5 degree inclination launch.  There will be 5 back-to-back EVAs with no rest days between.  

3. HST grapple is scheduled for Flight Day 3.  EVA 1 is scheduled or Flight Day 4 and the EVAs carry through to Flight Day 8.  HST release is scheduled for Flight Day 9.

4. An STS-125 Joint Integrated Simulation (JIS) was conducted on April 1, 2008.  The JIS went well.  The next JIS is scheduled for May 15, 2008.  Ms. Melissa Blizzard asked who participated in the JIS.  Mr. Stolarski replied that the Mission Control Center (MCC), GSFC, and GSFC Space Telescope Operations Control Center (STOCC) were participants.  
5. Mr. Stolarski reviewed the HST communications capabilities during operations with the Space Shuttle.  He noted that GSFC will be inserting a digital bit synchronizer between the output of the Orbiter PI and PDI to regenerate the degraded wave form seen on SM1.

6. Mr. Stolarski provided an overview of berthed operations.

7. Mr. Stolarski reviewed the TDRS configuration.  TDRS satellites are TDRS spare, TDRS West and TDRS Z.  Two new channels are the 48-Mbps OCA and 48-Mbps Hi Def TV.  The 48-Mbps OCA is in work and may be used for engineering testing.  New Hi Def (HD) TV equipment will be installed in Comm Control prior to STS-125.  Mr. Stolarski reviewed the HD video downlink functional concept diagram.  The ITC is a new element.  A new MPC will be installed.  Mr. Stolarski will verify the configuration and turn around times.  He stated that there will be IMAX onboard for STS-125.  Meetings are planned to discuss and schedule the HD TV.
C. STS-400 Overview.  Mr. Johnnie Brothers provided an STS-400 overview (refer to the presentation, STS-400 Rescue Mission).
1. Mr. Brothers is the lead GC.  Mr. Foster is the leas ascent/entry GC.  The lead FD is Mr. Paul Dye.  The crew has not been named, but will be made up of experienced astronauts.
2. Endeavour will be on Launch Pad 39B ready to pickup the countdown.  Endeavour will launch 7 – 10 days after the launch of Atlantis.  

3. The Atlantis crew will transfer to Endeavour via EVA.  The return crew size will be 11.  Grapple is planned for orbit 15.

4. STS-125 may continue with minimal HST repair if damage is found that requires STS-400 support.  HST must be released prior to the launch or STS-400.

5. Mr. Brothers summarized activity once Contingency Shuttle Crew Support (CSCS) is declared.  S-band support is planed for 2 hours a day pre-grapple and 7 hours a day post-grapple.  The flight teams will change Flight Control Rooms (FCR).  The STS-400 launch count will be picked up and STS-400 will be prime for GN and SN support.  
6. Mr. Brothers reviewed as dual Orbiter operations matrix.  The matrix included FCR, Orbiter configurations, voice loop protocols, concerns, and comments.
7. Mr. Brothers reviewed the Launch on Need (LON) timeline.  

8. Mr. Brothers reviewed the SN considerations.  There will be simultaneous S-band usage.  Single K-band support will be shared as needed.  There will be overlapping Scheduling Orders (SHO).  
9. Mr. Brothers reviewed K-band network questions.  JSC has some responses, but there remained several questions to be answered.  Mr. Bob Gonzales accepted an action item to review and provide responses to the NW K-band questions presented by
Mr. Johnnie Brothers in the STS-400 presentation (action item 0408-NSG HST-02).  (Editor’s Note:  The questions were reviewed and answered later in the splinter session.  This action item is CLOSED.  Refer to time F.1. of these minutes.)
10. Mr. Brothers reviewed the GN considerations.  For STS-400 ascent, prime and backup circuits will support STS-400 and there will be no GN forward link for STS-125.  For onorbit, prime circuits will be for STS-400 and backup circuits will be for STS-125.  For telemetry interfaces, Ops 1 codes will be for STS-400.  Ops 2 codes will be used for STS-125.

11. Mr. Gary Horlacher reviewed the communications plan.  Mr. Horlacher stated that there are no real S-band support issues.  JSC intends to schedule K-band for the entire time and switch between the vehicle K-band systems.  This should be manageable, but the scenario needs to be evaluated.  Messrs. Al Levine and Bob Gonzales accepted an action item to review the INCO proposed ops scenario to switch support between the STS-125 and STS-400 Orbiter K-band antennas during the STS-400 mission to determine if the scenario can be supported and what if any changes are needed in the NW to provide the support (action item 0408-NSG HST-03).
Mr. Foster stated that the plan is to switch FCRs, but have plans been worked for the back rooms.  Mr. Horlacher stated that back room support has to be addressed.  
12. Mr. Brothers reviewed other network considerations.  The Kennedy Space Center (KSC) wants uplink and downlink for both vehicles.  Ms. Renee Hart stated that KFRL as possible backup should be discussed in the future.  Mr. Jay Lipford stated that JSC will broadcast both OD streams.

13. Mr. Brothers reviewed network testing considerations.  SN ver/val testing during STS-124 is highly desirable.  Simulations need to be developed.  RPS support for both Orbiters needs to be finalized.  

D. Mission Phases Requirements Matrix.  Ms. Trish Perrotto reviewed the HST mission phases requirements matrix (refer to the presentation, HST Mission Phase Description).  The matrix is in response to a Mission Operations Planning Meeting (MOP-M) action item.  The matrix was developed and sent out to network POCs to provide input.  The matrix contains several categories, one of the major categories being Constraints.  A Verification category has been added to see the areas of resource conflict and what may be needed.  The matrix will be used as a tool for management to make decisions.
Mr. Gary Morse asked how the rational for data (constraints) will be documented.
Mr. Monique McLamb suggested that the names be listed for those who submit constraints.  Mr. Ken Jones asked what is exactly needed.  Mr. Vince Turner stated that this matrix takes the MOP-M action to the next level.  The original intent of the matrix was to identify the gaps in support of STS-125/-400.  Mr. Perrotto stated that the idea is to capture issues from the knowledgeable personnel on the network.  Mr. Morse asked where this data will go.  Mr. Bangerter stated that he will review the data and the constraints will be passed to the program.  Ms. Stewart stated that from a network perspective, it is important to know if there are new requirements.  Mr. Lipford stated that at the MOP-M, each element was asked how it will support dual Orbiters.  The idea was to identify the constraints to dual Orbiter support.  Mr. Bangerter stated that a due date for input is needed.  POCs are needed for the elements.  Ms. Trish Perrotto accepted an action item to review the mission phases matrix distribution and update with one POC from each network element (action item 0408-NSG HST-04).  Once identified at the NSG, network POCs were assigned an action to provide matrix data (concentrating on constraints) (action item 0408-NSG HST-05).  The due date for inputs is June 15.
Mr. Kevin Riley asked if there are specific dual Orbiter requirements written.  Ms. Pat Mattingly responded that there is only one very generic requirement.
E. HST Discussion.  Mr. Dave Campbell led an HST discussion.  Mr. Campbell stated that the data in the presentation provided at MOP-M is accurate except the schedules are being reworked.  The HST project schedules are being worked to an October 8, 2008 date.  The EVAs and priorities remain the same.  Mr. Marriott stated that End-to-end (ETE) and readiness testing is scheduled for August.  He has not seen an ETE test schedule, test plans, or test procedures.  Mr. Tony Foster stated that testing with the Electronic Systems Test Laboratory (ESTL) will begin the week of May 5.  Orbiter Processing Facility (OPF) ETE testing is scheduled for May 22.  It is not known when the ETE pad test will be scheduled.  KSC procedures are in the signature cycle.  OMI procedures will be worked in June for the pad ETE test.  There is a STOCC procedure.  Mr. Stolarski stated that there is TDRS ETE test scheduled for May 7.  Mr. T. Foster stated that Mr. Mike Gray has scheduled TDRS time.  Mr. Marriott asked if there have been preliminary tests with the OPF and MILA Relay.  Mr. T. Foster stated that preliminary tests have been conducted.  Mr. Tony Foster accepted an action item to provide OPF ETE and MILA Relay preliminary testing data to Mr. Bob Marriott (action item 0408-NSG HST-06).  Mr. Campbell stated that HST meets with the network and NISN each week and will coordinate testing resources with them.
F. Other Discussion

1. The network K-band questions (reference note below) were-addressed.  Item 1 was answered in the presentation.  There are limitations related to item 2.  There is one set of K-band codes; another set of codes would be needed for dual K-band support.  There is also a question of available bandwidth.  There is a workaround for no dual K-band operations.  For item 3, it is possible to switch K-band.  The INCO will manage the services onboard.  For item 4, video can be down linked for either event.  For item 5, it is possible to schedule a K-band return link only.


Note including network questions:

Item 1. Is it possible to GCMR an event to eliminate forward radiation? No, requires a script file.

Item 2, Is it possible to schedule dual K forward & return services?  What prevents us?  What can be done to remedy the problem?

Item 3.  In the event of S & K band SHO on STS- 400 and S band only on STS-125 is it possible to switch K band to STS-125?

Item 4.  What, if anything, prevents video downlinked from STS-125 from coming down an STS- 400 event?

Item 5.  Is it possible to schedule a K band return link only event? On satellites with failed K forward?

2. The attendees returned to the discussion as to whether the entire mission is critical support.  Mr. Bangerter stated that he will discuss this in detail with Mr. Aquino.  There is a need to understand what is required to be accomplished at what time.  Is the entire mission critical or only phases.  Is the entire mission an emergency?  There is a difference in priority with the understanding that the highest priority is a manned spacecraft emergency.  The SN posture needs to be presented to the program.  I there is an emergency, there is no doubt that the support will be there.

ACTION ITEM R EVIEW

The following action items were assigned at the April 29, 2008 NSG HST, STS-124/-125/STS-400 Mission Planning splinter group.

0408-NSG HST-01
Bruce Schneck/GSFC/NENS

ACTION:
Review the JSC ops testing scenario to conduct a ver/val during STS-124 and provide a response to JSC.

0408-NSG HST-02
Bob Gonzales/WSC

ACTION:
Review and provide responses to the NW K-band questions presented by Mr. Johnnie Brothers in the STS-400 presentation.

RESPONSE:
The questions were reviewed and answered later in the splinter session.

STATUS:
CLOSED
0408-NSG HST-03
Al Levine/GSFC/NASA, Bob Gonzales/WSC

ACTION:
Review the INCO proposed ops scenario to switch support between the STS-125 and STS-400 Orbiter K-band antennas during the STS-400 mission to determine if the scenario can be supported and what if any changes are needed in the NW to provide the support.

0408-NSG HST-04
Trish Perrotto/GSFC/BAH/HSF

ACTION:
Review the mission phases matrix distribution and update with one POC from each network element.  
0408-NSG HST-05
NW POCs

ACTION:
Once identified at the NSG, network POCs will provide matrix data (concentrating on constraints).

0408-NSG HST-06
Tony Foster/GSFC/HST

ACTION:
Provide OPF ETE and MILA Relay preliminary testing data to Mr. Bob Marriott.

(Original Approved By)

Fred Pifer
GSFC/HTSI/HSF
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