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TDRSS KSAR Augmentation (TKUP-A) Demonstration Requirements Review (DRR)
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LOCATION:
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Telecon Participants:

Leonardi Tran – ITT

Joe Baros – CTV

Dave Israel – GSFC 567

I. INTRODUCTION AND OVERVIEW
Mr. Yen Wong (TKUP-A PDL) convened the August 2, 2006 TDRSS KSAR Augmentation (TKUP-A) Demonstration Requirements Review (DRR).  
Mr. Wong stated that the primary objective of the TKUP-A project is to replace obsolete SN equipment.  Secondary objectives include enhancing the existing service with Bandwidth Efficient Modulation techniques previously pursued in the KaDS and TKUP projects.  The purpose of the DRR is to review the NENS contractor’s development  of TKUP-A project requirements and demonstration procurement approach.
The TKUP-A project consists of two phases: the vendor prototype receiver demonstration phase and production phase.  The NENS contractor will develop demonstration objectives and requirements.  NENS will develop and release a Request for Proposals (RFP) and select vendors to demonstrate a prototype KSAR receiver system.  The production phase consists of  the procurement of the production equipment required at the White Sands Complex and Guam and additional equipment for use at NASA test facilities. 
Mr. Keiji Tasaki stated that ECANS and Constellation will be major customers for SN K-band services.  SN personnel are involved in the development of ECANS and Constellation requirements.   Mr. Ken Perko stated that the ECANS management and chief engineer should be cognizant of the TKUP-A development. 

Vendors will have the option of demonstrating new Low Density Parity Check (LDPC) codes.  Mr. Wai Fong stated that JPL has developed a different LDPC code for use in the DSN.

II. NENS INTRODUCTION

Ms. Melissa Jones will serve as Project Task Order Lead and Mr. Franklin Hartman will serve as Lead Systems Engineer.  The Demonstration RFP is scheduled for release during the end of August 2006.  The RFP Evaluation Report is expected by mid December 2006. 
III. TKUP-A REQUIREMENTS OVERVIEW

Mr. Franklin Hartman presented the TKUP-A requirements overview.   The TKUP-A project has evolved from the SN Ka-band Services (KaDS) and TKUP projects.  The KaDS was proposed to provide wideband data service via the TDRS HIJ 650 MHz Ka-band channel.  The TKUP project was proposed to increase the capacity of the 225 MHz Ku and Ka- band channels.  Mr. Tasaki stated that TKUP would provide a 1.5 Gbps data rate via the 650 MHz channel that could be used by future high data rate customers.   The TKUP-A proposes to demonstrate and prototype the enhanced services using BEM and replacing obsolete equipment.   The high rate receiver equipment that is currently in use require frequent maintenance and lack the availability of parts.  
IV. DEMONSTRATION REQUIREMENTS DEVELOPMENT

The demonstration requirements were assembled from the TKUP and KaDS requirements documents.  The demonstration requirements are a small subset of the production requirements.  Requirements were selected for demonstration to mitigate the greatest technical risks to the project.  A TKUP-A requirements document will be developed after the demonstration phase.  

The NENS TKUP-A project team is working with the Electronics Systems Test Laboratory (ESTL) at JSC to determine shuttle-unique requirements.  These requirements are considered low risk and will not be included in the demonstration phase.  TKUP-A will be required to be backwards-compatible to support legacy missions.  Turbo Product Code (TPC) (256, 239) decoding has been eliminated from the demonstration requirements.  Ms. Ronna Brockdorff suggested that the I:Q power ratio Shuttle support requirement of 4:1 also be removed.  
The high data rate switches will be replaced during the production phase of TKUP-A.  The new switches will support higher data rates made possible with new signal formats.
TKUP-A has the capability to support the QPSK single channel that will be used by the JEM mission.  The Space Network Access System is being designed to incorporate the TKUP-A services.
There are 15 demonstration objects that are traceable to the Project Requirements Matrix.  Mr. Fong stated that the demonstration does not show the capability to use CCSDS randomization.  Mr. Wong stated that CCSDS randomization is not a SNUG requirement, but the capability could be requested during the production phase.
It was noted that different modulators used by vendors during the demonstration could affect performance results.  The RFSOC was suggested for use by all vendors in the demonstration.  

Frequency dynamics for the CEV should be included when demonstrating the capability to acquire and track.

The TKUP-A demonstration will be designated as a Technology Readiness Level (TRL) 6 since it will be tested in the actual SN environment.  
Down-time will need to be scheduled on the SGLT used for the TKUP-A demonstration.  Utilization of the same TDRS, channel and polarization will ensure consistency for the Ku and Ka-band tests.  Each vendor will be allowed one week for their demonstration.  Vendors will be allowed a pre-demo site visit.  It was suggested that data recording capability be provided at WSC during testing.
V. DEMONSTRATION  PROCUREMENT

Mr. Bruce Blevins presented the demonstration procurement approach.  LDPC code specifications will be available on the TKUP-A Website for use by vendors.  Randomization is not a requirement for the demonstration, but was recommended by Mr. Fong for the production phase. 
Deliverables for the vendors participating in the demonstration consist of a design review, demonstration  test report, and final report.  NENS will hold monthly Technical Interchange Meetings (TIMs) with the vendors.  HTSI Contracts will be contacted to see if  ITT and NASA can also attend the TIMs.

NASA will have the right to use and disseminate any demonstration results.  Proprietary issues concerning vendors will be addressed during the production phase.  Mr. Hartman stated that he anticipates six vendors to respond with proposals for the TKUP-A demonstration.

VI. PROJECT RISKS

Four risks were identified that have medium criticality.  
VII. REVIEW CLOSURE

The following 11 Request For Actions (RFAs) were issued at the meeting.
	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-01
	8/2/06

	4.  Title

	Early validation of Shuttle functions

	5.  Action

	Suggested minium prototype  test: if Level 0 is implemented in the demo, once vendor selection is made, if prototype will represent production, then flow shuttle from ESTL through TDRS.  ESTL can support much more extensive tests in a precision laboratory environment.

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Chatwin Landsdowne ESTL/JSC 281.483.1265   chatwin.landsdowne@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date

	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-02
	8/2/06

	4.  Title

	Suitability/collaboration with Deep Space Network

	5.  Action

	Must any additional cpabilities be demonstrated (e.g., expanded doppler requirements) to prove this receiver could work for DSN?  Constellation wants similar ground stations if possible.  

Can this receiver be used in a DSN site?

Can this receiver support DSN commitments (rates/modulation coding) outside  the SNUG?

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Chatwin Landsdowne ESTL/JSC 281.483.1265   chatwin.landsdowne@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-03
	8/2/06

	4.  Title

	I:Q power ratio requirement

	5.  Action

	Consider removal of I:Q power ratio requirement of 4:1

	
	Reference

	
	Slide 24

	6.  Originator/Organization/Telephone No./E-mail

	Ronna Brockdorff ITT 301.486.4269  ronna.brockdorff@itt.com

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-04
	8/2/06

	4.  Title

	Single data channel QPSK

	5.  Action

	Ensure level 0 requirements include JEM requirements for single data channel QPSK.  

Does this requirement have and increased risk associated with channel ambiguity resolution to recombine single data channel requiring additional testing?

	
	Reference

	
	Slide 22-23

	6.  Originator/Organization/Telephone No./E-mail

	Ronna Brockdorff ITT 301.486.4269  ronna.brockdorff@itt.com

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-05
	8/2/06

	4.  Title

	Total frequency uncertainty

	5.  Action

	Do the requirements for total frequency uncertainty allow for full normal and powered flight (if applicable) dynamics at both KU and KA band?

Ka vehicle dynamics were previously limited due to existing Ku HDRR capabilities.

Consider CEV requirements/ Chatwin to provide links, etc.

	
	Reference

	
	Slide 41-46

	6.  Originator/Organization/Telephone No./E-mail

	Ronna Brockdorff ITT 301.486.4269  ronna.brockdorff@itt.com
Chatwin Landsdowne ESTL/JSC 281.483.1265   chatwin.landsdowne@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date

	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-06
	8/2/06

	4.  Title

	Vendor recovered data recording and preparation for vendor comments/concerns

	5.  Action

	Will the vendor-recovered data be recorded for later review?

How will the TKUP-A team address potential vendor concerns/criticisms which arise during the demo (e.g., TDRS does not meet fidelity requirements stated in demo RFP, etc.)?

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Keiji Tasaki  GSFC/452  301.286.9370  keiji.k.tasaki@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-07
	8/2/06

	4.  Title

	Modulator equality for all vendor demonstrations



	5.  Action

	How will the TKUP-A demonstration team ensure that modulator characteristics and distortions are equal for all vendor demonstrations?  If modulator characteristics and distortions cannot be assured across all vendor modulators, how will this be accounted for in the vendor demo evaluations?

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Wai Fong GSFC/567  301.286.8165   wai.h.fong@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-08
	8/2/06

	4.  Title

	Data Randomization

	5.  Action

	Since the demonstration objectives don’t include a Randomizer, possible false lock to spurring may occur, as well as other receiver failure possibilities.  Consider adding CCSDS randomization to demonstration requirements.

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Wai Fong GSFC/567  301.286.8165   wai.h.fong@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-09
	8/2/06

	4.  Title

	Connection with ECANS management



	5.  Action

	Ensure that ECANS management and chief engineer are consulted on TKUP-A plans, objectives and results.  They will be a major NASA customer for these services.

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Ken Perko  GSFC/567  301.286.5936  kenneth.l.perko@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-10
	8/2/06

	4.  Title

	Proprietary issues at demo

	5.  Action

	Address final requirements with respect to proprietary aspects of production equipment.  If final requirement will preclude proprietary components, vendors should know that and address it in their demo proposals.

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	????

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


	REQUEST FOR ACTION (RFA)

	1.  Review Type
	2.  RFA No.
	3.  Review Date

	TKUP-A Demonstration Requirements Review
	278-11
	8/2/06

	4.  Title

	Supplier Evaluation Matrix

	5.  Action

	Ensure that NENS clearly describes the method of payment for different levels (level 0 through 3) of demonstrations that a given vendor may propose.  This is to avoid a situation where a vendor proposes, say Level 3, but fails to produce a prototype system that demonstrates Level 3 capability.  In this case, the vendor should not be paid for work that was promised, but not delivered.

	
	Reference

	
	

	6.  Originator/Organization/Telephone No./E-mail

	Keiji Tasaki GSFC/452  301.286.9370  keiji.tasaki@nasa.gov

	7.  Assigned To/Organization/Telephone No./E-mail
	Due Date

	
	

	8.  Response

	

	9.  Response By/Organization/Telephone No./E-mail
	Date Prepared

	
	

	10.  Originator Contacted
	 FORMCHECKBOX 
  No
	 FORMCHECKBOX 
  Yes
	Date
	

	11.  Disposition
	 FORMCHECKBOX 
  Open
	 FORMCHECKBOX 
  Deferred
	 FORMCHECKBOX 
  Closed
	 FORMCHECKBOX 
  Withdrawn

	12.  Comments

	

	13.  Approval
	
	

	
	___________________________________________________

Yen Wong/TKUP-A DRR Chair
	__________________

Date


