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INTRODUCTION

Dr. Norman Kluksdahl convened the May 3, 2010, Network Support Group (NSG) Obsolescence-Driven Avionics Redesign (ODAR) Working Group (WG) meeting to discuss ODAR requirements, project status, and preparation for the Critical Design review (CDR).
MEETING ITEMS

A. Dr. Kluksdahl stated that the project is preparing for the CDR for the ground portion of ODAR.  ODAR will also replace a large portion of the International Space Station (ISS) onboard system.  Eventually there will be a 25-Mbps uplink.  ODAR will replace equipment at the Johnson Space Center (JSC), Marshall Space Flight Center (MSFC), and the White Sands Complex (WSC).  Unlike the ISS Downlink Enhancement Architecture (IDEA) and Front End Processor Replacement (FEPR) projects, ODAR has to synchronize itself with ISS onboard system changes.
B. CDR was scheduled to occur earlier.  During this meeting the elements can come to agreement as to the content for the CDR.  Dr. Kluksdahl stated that he did not want issues to arise at the CDR, but to be identified now.  He wants the remaining TBRs and TBDs to be identified.
C. Dr. Kluksdahl stated that he wanted to take this opportunity to remind the project elements and attendees of the role of the JSC Network and Communications Analysis and Integration Team (NACAIT).  Mr. Joe Aquino stated that the NACAIT gathers communications requirements for the ISS.  The NACAIT negotiates with network providers and requirements requestors.  The NACAIT delivers requirements to the Program Requirements Document (PRD).  The NACAIT is the program manager for network requirements.  Mr. Jim Bangerter is the Network Director (ND).
D. Dr. Kluksdahl stated that the ODAR schedule is an aggressive one.
E. Dr. Kluksdahl discussed assumptions.  Onboard video is changing; the onboard video is moving to 6 video channels down.  File transfer will be enhanced.  MSFC and JSC roles will remain the same.  MSFC is providing the equipment to WSC.  The NASA Integrated Services Network (NISN) will be used and NISN will manage its network.  Video will be processed at JSC.  ODAR will be operational at the end of 2011.
F. Time for testing is needed.  Testing needs to be conducted at the different centers/sites while other work continues.  A lot of coordination will be required.  New protocols need to be tested at Sonny Carter.

G. Mr. Chris Neman stated that an ODAR scheduling meeting was conducted prior to NSG ODAR WG.  Schedule milestones were defined and hard dates are being worked.  Details will be added to the ground schedule.  The Space Network (SN) is evaluating its schedule.  Mr. Aquino asked how the different schedules matched up.  Mr. Ben Smith stated that the data matched, but the official schedule will not be available until the WSC PCDR.  Mr. Bangerter stated that at the PCDR, WSC will work their schedule against their internal work requirements.  The goal is to go to 12 Mbps and then up to 25 Mbps on the uplink.  Mr. Neman stated that the updated schedule remains in the same time frame as the schedules he distributed a week prior to the NSG ODAR WG meeting.

H. Mr. Neman stated that NISN schedules were discussed.  Discussion included how to adjust the ISS IP Ground Routed Network (IIGoR) availability schedule while meeting major milestones.  The goal of minimizing dual circuit costs to the ISS Program (ISSP) was discussed.
I. Mr. Neman stated that the CDR is currently scheduled for June 30.  Implementation starts after CDR.  The AT&T date for IIGoR is July 16.  The burn-in for the eFDPs is 4 – 5 months.  The 12 Mbps forward capability is expected at the end of next year.  SN testing is expected next year.  IIGoR replaces IDEA.  For a period of time, NISN will fund both.  It would be difficult to test IIGoR while operational data is flowing.  If the IIGoR date is moved to the right, this would reduce the risk.  Ms. Angela Culley started that the provision office would welcome this move in the schedule.  Dr. Kluksdahl stated that the move would be approximately 8 months.  This would provide an additional 3 -4 months testing time.
J. The IDEA turndown is on the schedule for late 2011.  A turndown date is needed from Mr. Scott Douglas.

K. Ms. Aldora Louw provided a JSC ODAR Front End Overview (refer to the presentation, NSG JSC ODAR Front End Overview).

1. WSC has two switches (Low Rate Data Switch [LRDS] and High Rate Data Switch [HRDS]) and three eFDPs at each ground terminal.  MSFC receives the forward link and JSC the command link and part of the return link. 

2. Ms. Louw provided an overview of what ODAR will accomplish.  This includes increasing the return link from 150- to 300-Mbps and the forward link from 3- to 25-Mbps.  Extra voice and video channels will be provided.  Improved video at lower bandwidth will be provided.  The Orbital Communications Adapter (OCA) will be eliminated.  Contingency ISS commanding and telemetry via the Ku-band will be provided when the S-band is down.
3. Ms. Louw reviewed the WSC – JSC End-to-End (ETE) functional architecture.  The command function resides in the FEPR.

4. Ms. Louw reviewed the Mission Control Center (MCC) functional overview.  This provides an overview of how the data flows to the subsystems.  How video is distributed between Building 8 and Building 30 will change.  Mr. Aquino asked if control of the video distribution will be retained.  Ms. Louw stated that there will be a ‘kill’ switch.  The JSC Ground Controller (GC) can ‘kill’ the distribution.

5. Ms. Louw reviewed the Communication Data Processor (CDP) Ops forward link data flow.  The matrix switch will send data to the LRDS/HRDS.  A Scheduling Order (SHO) will determine if the data moves on.
6. Ms. Louw reviewed the CDP Ops return link data flow.  Multicasting will be used and will be available to MSFC as well.
7. Ms. Louw provided an explanation of how the CDP forward and return link operates.
8. Ms. Louw discussed the CDP operations concept. She noted that if the prime and backup CDP are configured on a mission activity, only the prime CDP can forward JSL or SpaceX return traffic.  Only the prime CDP can send data to the prime eFDP.  
9. Ms. Louw discussed the Ground operations concept.  MSFC will have primary control of the eFDPs and matrix switches at WSC.
10. Mr. Bob Marriott suggested that the Huntsville Operations Support Center (HOSC) – Backup Control Center (BCC) be added to the charts to prevent confusion.
11. Mr .Neman stated that in the past months, the operations concepts have been simplified.  If an activity is not performed a lot, then there will be no automation.  MSFC or Comm Control will handle it.

12. Key dependencies include the CDR being scheduled for June, the Interface Control Documents (ICD), and video decoder procurement.

13. Risks to meeting the schedule include the decoders.  The procurement has moved out to FY 11.  Request for Proposal (RFP) work will be done this year.  A risk is if the ground segment CDR moves out.  It may be that a Delta CDR is scheduled.  Dr. Kluksdahl stated that it is recognized that Boeing items may move out.
14. TBDs/TBRs include the AVIC cards and command rate.
15. Testing has been broken out into two parallel efforts.  Mr. Ray Sparks stated that he wants long-duration testing conducted.  Mr. Neman stated that the question needs to be answered as to when the network will be mature enough to conduct ORTs.  Mr. Sparks stated that some ORTs have been conducted.
L. Mr. Sparks discussed the MSFC CDR input (refer to the presentation, IDEA to IIGoR Transition).

1. Mr. Sparks reviewed the eFDP requirements.  NTP will be used for time stamping incoming data vice Inter Range Instrumentation Group (IRIG) B.  The final design is being worked.  The requirements have changed from having raw data when requested to having processed data at all times in the background.  The data would be ready to fill any gaps.  A full 8 hours of 300 Mbps real-time data would be available and this data could be saved for 4 to 5 days at that rate.
2. Mr. Sparks reviewed the WSC actions.  The HRDS capability is for 7- to 25-Mbps vice 12- to 25-Mbps.

3. Mr. Sparks reviewed the MSFC actions.  Two trips will be required to WSC.

4. Mr .Sparks reviewed the rack models.  Additional racks will not be added.

5. Mr. Sparks reviewed the patch panel connections.  He showed the ECL panels.  The Second Tracking and Data Relay Satellite System (TDRSS) Ground Terminal (STGT) ECL patch panel will have to be reused. A fan-out splitter will be used with the Whites Sands Ground Terminal (WSGT) ECL panel.
6. Mr. Sparks reviewed the matrix switches.  The switches are 32x32.  It was not possible to test the RS-422 interface in the lab, but it can be tested now.
7. Mr. Neman stated that as part of the transition, there will be 2 legacy FPDS, two new eFDPs, and redundancy at the terminals until full operations.  
M. Ms. Angela Culley discussed the NISN CDR input (refer to the presentation, ODAR CDR NISN Network Architecture).
1. Ms. Culley provided an introduction.  The IIGoR network will replace IDEA.  The existing ISS high-rate 150-Mbps telemetry data is supported today via IDEA and managed by MSFC.  NISN has new Mission and Corporate bandwidth requirements to support ODAR.  The Corporate network 50- 300-Mbps increase between JSC and MSFC for testing and development is currently operational.

2. Ms. Culley reviewed design concepts.  The level of support is Mission Critical and not Real-time Mission Critical.  Mr. Jeff Bankert stated that for each service there are two connections; the 300-Mbps service is to one or another of the connections, but not both.  The connectivity is present at all times.

3. Ms. Culley reviewed the NISN Service Perspective Diagram. This provided a high-level logical view.

4. Ms. Culley reviewed the NISN Physical Connectivity diagram.  This provided a high-level physical view.
5. Ms. Culley reviewed the JSC – MSFC Corporate Connectivity diagram.  This connectivity is operational today.

6. Ms. Culley discussed the operational concepts and risks.  The GCC will provide trouble reporting services and monitor the backbone.  AT&T will support the GCC with monitoring and trouble resolution.  Backup bundles will be provisioned along the same paths as the primes without additional circuit bandwidth to support them.  There is a risk of data loss if both a prime and corresponding backup bundle are utilized at the same time.
7. Ms. Culley provided a status.  OC-12s are currently scheduled for mid/late June delivery.  Ethernet services delivery to follow in July 2010.  As of CDR, NISN will meet the customer requested date of July 16.  NISN will support customer acceptance testing.  NISN expects the IDEA network to be turned down by June 2011.  Per request, NISN is evaluating options for changing the OC-12 dates and will provide cost impacts.
8. Mr. Marriott asked what issues exist if the dates are earlier.  Mr. Bangerter started that there is an issue of maintaining both networks.  

9. Dr. Kluksdahl stated that there is significant dependency on Boeing.  There is also a dependency on getting the 300-Mbps bandwidth and IIGoR in place for testing.
10. Work windows are very tight as well.  Mr. Bankert stated that there is some work that A&T can do.  In November, the OC-12s come up and the OC-3s will be turned down.  Mr. Bangerter stated that the Space Shuttle transition needs to be watched and the services on the OC-3s need to be identified.  Mr. Bankert stated that the services have been identified.
N. Ms. Mooney and Mr. Ben Smith provided an SN CDR status.
1. The PCDR is scheduled for the end of May.
2. Once the PCDR is complete, the schedule can be firmed up.

3. WSC is not the long pole in the schedule.

4. It has to be noted that there is TDRS K/L work that has to be considered in the schedule.

5. The combiners are not being altered.  A cost estimate to upgrade the combiners will be provided.  This estimate will include the cost of upgrading the HPAs.

6. The 12-Mbps service will be via the HRDS.  Discrete steps between 7- and 25-Mbps will be on the HRDS; 6.999 Mbps and lower are on the LRDS.

7. There is a concern with autotracking with the 25-Mbps forward link and testing is being scheduled.  If the autotracking does not work, there will be an additional dB loss totaling a 4.5-dB loss.
O. Dr. Kluksdahl discussed the SSTF.  Changes are being made for ODAR and EPIC.  Additional coordination is needed with the SSTF.  SSTF is a little ahead of the schedule at this time.  The readiness of the training facility needs to be identified.  SSTF will take down a real-time video link (6 feeds).  Use of the links needs to be clarified.  There does not seem to be a simulation link requirement, only operational link requirements.  This is an impact to real-time operations.
P. Risk items were identified.  It was decided that there were no issues.  Boeing onboard items will be tied into the integrated schedule; the schedule will be updated with the Boeing items, ground updates, and details for each milestone and a new schedule distributed.
ACTION ITEMS

No formal action items were assigned at the May 3, 2010, NSG ODAR WG splinter session.
(Original Approved By)

Dr. Norman Kluksdahl
JSC/NASA
1
0510 NSG ODAR WG.doc


