TSUP RFI Questions and Answers

Q1.
Software Defined Radio Standards – From the RFI, the USSR equipment expects Software Defined Radio (SDR) products to be applicable to the USSR upgrade. For SDR equipment development, does embedded software architecture and development have to be compliant to a standard such as Software Communication Architecture (SCA) or other NASA software open architecture standard/guidelines? 

A1.
SCA has not been formally imposed on the USSR/LDRE equipment. Recent NASA system requirements (456-SRD-SNE, 8.9 for example) have required:

“8.9
Software

a.
The SNEGS software development shall be performed in accordance with NPD 2820.1, NASA Software Policies.

b.
Software Engineering Institute (SEI) Capability Maturity Model (CMM) Level 3 standards, or above, shall be applied to all software development activities.”

NASA desires systems that are maintainable and cost effective while at the same time being modular and extensible.

Note that these are the requirements for software development. True commercial-off-the-shelf (COTS) systems are what they are; catalog items. Modified COTS software/systems would be considered development software if they were modified or developed at the Government’s expense.
NASA is interested in the Vendor Community’s experience with and opinions about SCA and the general topic of Open Systems. Vendors are encouraged to share these in their RFI responses.
Q2.
Standard Interface and Protocols - Does USSR equipment require using industry standard interface/protocols (such as IP, UDP, TCP, XML, SNMP, and Ethernet) for replacement of the existing 1553B Control and Status Data Bus and User data and clocks? 

A2.
Yes.

· It is highly unlikely that the MIL-STD-1553B interface will be used for any purpose with the new equipment. 

· The modems will most likely still require legacy interfaces for User Data and Clock on both the Forward side (modulator uplink) and the Return side (demodulator downlink). Current interfaces are modified RS-422A as described in 7472106 (Table XV), 7472306 (Table XII). ECL is used for High Data Rate Equipment (> 12 Mbps). There is some overlap in data rates between the LDRE and the HDRE. The MDP actually accommodates up to 25 Mbps using the modified RS-422A.
· Consider additional interfaces so that User Data might also be distributed on Ethernet networks using more standard switch topologies with Internet connectivity.
· For Control and Monitor of the modems NASA seeks input from the Vendor Community as to the most practical interfaces. TCP/UDP/IP that support sockets and/or SNMPv2/v3 are current candidates.
On a related note, the current WSC IF plan is a mix of 8.5 MHz and 370 MHz frequencies. The recent Space Network Expansion (SNE) uses 70 MHz and 720 MHz. The IF plan for SN Modernization is not fixed at this time. Conceivably, the intermediate frequencies would disappear altogether if the modem functions were integrated with the up/down conversion functions, or if direct RF sampling were employed. Again, this is why NASA seeks Vendor Community input.

The SNUG currently promotes a 370 MHz IF service, both Forward and Return, with no Doppler compensation or correction.
Q3.
CCSDS Processing - Does the USSR equipment intend to use CCDS frame and packet switching?
A3.
There needs to be provisioning for CCSDS Frame Synchronization (32 or 64 bit synchronization marker) since this is the proposed requirement CxP LDPC processing. 

There also needs to be provisioning for selectable CCSDS derandomization.
CCSDS processing beyond frame synchronization and derandomization are not required to be supported by the modems, however, vendor capabilities in this area should be highlighted with specific regard to impacts to CPU processing and/or sizing of gate arrays.
Q4.
370 MHz CW - The MDP shows a 370 MHz CW output that is separate from the modulated 370 MHz output. What is this constant 370 MHz signal used for and is it still required in the new LDRE? If it is still required, is it to remain at exactly 370 MHz or is it to follow the modulated IF?

USSR will likely have separate IF Services, which may or may not require Doppler compensation and correction.

Currently:

· The 370 MHz CW from the MDP is a signal the frequency profile of which follows the frequency profile of the modulated IF. This signal can be used to provide a Doppler compensated frequency reference for Customer-Furnished Equipment.
· The final USSR architecture will likely include IF services for Forward and Return links, in which case this capability would be useful, but it may be implemented by separate equipment.
Q5.
Ground Network Modes - What are the three SSAF Ground Network modes referred to in 3.2.1.2 e?

The three SSAF Ground Network modes are:

· GN, Direct Phase Modulation

· GN, Subcarrier, Sinewave

· GN, Subcarrier, Squarewave

These three Ground Network modes are accommodated by the GMOD card, which is introduced in the first paragraph of 3.2.1.1 of the RFI. This card enhanced the delivered MDP to provide the phase modulation modes described in 6.2.3 of the SNUG. The configuration of these modes is accomplished by the MDP_SPECIFIC_ CONFIGURATION_COMMAND described in STGT-HE-06-1, page G-31. The Operation and Maintenance Manual for the GN Modulator Card, 530-STGT-1E314, provides more details.
Q6.
Test Modem Implementation - The Test Modem currently manages commercial test equipment. May we include the test equipment functions in the Test Modem rather than controlling external equipment?

Yes. Be mindful that the Test Modem is used for two general purposes:

· To verify the performance of the ground equipment.

· To facilitate test and characterization of the Space Network.

The verification of the ground equipment is usually pretty straight forward and typically happens under automated control. When things are not working so well, or during characterization tests, it is very convenient for test engineers to be able to do such simple things as change the bit error rate test set (BERTS) data pattern from a long PN sequence to a short sequence, or even to a ONE/ZERO pattern. The current BERTS controlled by the Test Modem are commercial test equipment. If control of the test equipment is not easy, then the equipment is not useful. Now, an engineer or technician can place the equipment in Local and control the BERTS from its front panel.
Q7.
RFI Question 29 TDRS Arraying - In the provided TDRS Arraying document, time alignment is used to generically describe the coherent combination of two or more received signals.  However, it is unclear whether the time alignment was accomplished using adaptive or predictive techniques.  We would like to request a diagram of the demonstration/test setup or a more complete description be provided.

A7.
Considering the desired objective of TDRS arraying, which is improved system G/T and link diversity, it is left to the vendor to recommend techniques most appropriate for use in implementing this technology.
Q8.
MA Interference Cancellation – Regarding MA Interference Cancellation, what is the maximum number of simultaneous signals that will need to be cancelled?

A8.
The examples given in the MA Interference Cancellation description on the USSR web site [MA Interference Cancellation (MAI-X) at http://scp.gsfc.nasa.gov/ussr_ldre/ussr_ldre_rfi.htm ] range from two unequally powered signals in the CANDOS Range Safety experiment to possibly many (5 to 10 or more) interferers in the case of a cluster of ocean buoys.  Cancellation of some of the worst interferers in multiple interferer scenarios may make it possible for others to operate or make mitigation techniques more effective even if all of the interferers in the beam aren’t cancelled.  

A specific number has not been identified at this time.  It is desired that vendors relate in general terms the relationship between cost and interference mitigation capacity and provide any experience they have on this topic.

Q9.
RFI Question 7 NRE – In RFI Question 7, Section 4: What constitutes ‘significant’ NRE?

A9.
If, for example, your delivered product line already includes 8PSK or LDPC,  then it would not be significant NRE for your company to achieve 8PSK or LDPC. If your company has never implemented 8PSK or LDPC, then there might be significant NRE.
Clearly, for some of the emerging requirements for S-Band Signal Enhancements, such as MA Interference Cancellation, TDRS Arraying, and Multi-User Services, significant amounts of NRE may be expected.

Q10.
Data Bus Latency – Regarding the potential replacement of the 1553 bus: What is the maximum latency required of the present status and control implementation?

A10.
The timing and execution of data bus commands for the present status and control implementation are described in detail in the provided references. See, for example, 7472106, 3.1.2.2.1.

Having said that, the current design, which is driven to a large degree by interfaces external to the ground terminal, has two types of Commands (Synchronous and Asynchronous) and one type of Report. Synchronous Commands arrive prior to their execution time and then must be executed precisely at that time. Event timing is kept relative to CTFS 1PPS. Reports are required to return information that was current as of the previous 1 PPS. Tracking data and other similar measurements have stringent timing requirements.

Note that this command and status scheme is fairly ordered. There is a specific limit on the number of commands and reports per one second interval. There are limits as to how far in advance of the execution time a Synchronous Command must be sent.

Latency is avoided by the ordered arrangement of command and status, which is managed external to the modems. The modem executes commands to the precision and accuracy of the CTFS 10 MHz and CTFS 1 PPS reference signals.

Section G5 of the provided reference, STGT-HE-06-1 Appendix G, gives an excellent description of the timing of command and status. Since the logic of the present system is driven very much by the external command and status interfaces of the Space Network it is logical to assume that any future system would have similar constraints. The current command and status timing was not driven by the MIL-STD-1553B interface.  
Q11.
Modem Engineering Models – What will be the capabilities required and the extent of testing of the Modem Engineering Models to be developed by February 2010?

A11.
The modem engineering models should exhibit the functionality called for in the Requirements Document and be capable of demonstrating all the performance metrics specified for the production equipment.  The engineering models should retire the technical risk of the USSR modems to the greatest extent possible.

Q12.
Partial Implementation – What capabilities will be required of the ‘Partial Implementation’ to be developed by Late 2011?
A12.
Partial Implementation means three SGLTs ready to support CxP test and integration in anticipation of December 2012 CxP launch.
Q13.
Total Cost of Ownership – How is the Operation & Maintenance portion of the Total Cost of Ownership to be addressed for the LDRE, given the context of the LDRE being a small portion of a large TDRSS ground terminal having a large staff and many sets of equipment of all kinds? Would MTBF & MTTR predictions, along with a list and cost of recommended spares, be sufficient to address the cost of ownership, post delivery?

A13.
Yes and no. Yes, if the answer addresses warranties, repairs, and licensing (if applicable) in sufficient detail to determine how these critical items will support a 10 and/or a 15 year operational life.

No, if the purchase price is for COTS items that have limited life and for which there may be no direct replacements. That would include development items that rely on COTS subsystems, such as real-time processors with limited market life.

Q14.
 Maintenance Strategy - Noting the quantity of equipments desired for the production phase of this project, what is the intended strategy for maintenance and restoration and repair of the new LDRE capability:
· Swap-out of online failed equipment at the 'chassis-level' (with chassis level LRUs) with failed chassis placed in on-site repair facility with adequately stocked replacement components for repair of sub-LRU-assemblies having an item-cost-threshold above which the item repaired and below which the is throwaway. This would require advanced procuring of repair parts at time of manufacture such that part obsolescence is averted. Is the cost of this repair concept expected to be included in this initial RFI response?

OR:

· Swap-out of online failed equipment at the 'chassis-level' (with chassis level LRUs) with failed chassis returned to contractor (vendor) for repair. The expected cost for this operation is included in the contractors estimated cost for the RFI LDRE overall cost?

OR:

· Adequate quantities of LDRE equipment have been estimated by the NENS contractor and include the desired life-cycle replacement consumption with any repair being facilitated by the NENS contractor?

OR:

· Some other maintenance concept?

A14.
Questions RFI 2, RFI 21 and RFI 23 invite you to give examples of the experience your company has had with your delivered products in these key areas.
The Space Network is required to be highly reliable and maintainable. The current architecture uses online redundancy and relies on the rapid and easy replacement of failed equipment. Your ROMS should cover support for your recommended approach.
Q15.
Testing - Is it the intent of the NENS contractor to accept the LDRE at the providing-contractors facility as an 'equipment' and as tested to NENS-approved test procedures and interface simulation? Does this apply to the engineering development models and to the (future) production models?
A15.
A significant amount of performance verification is expected to be performed at the vendor Factory Acceptance Testing (including by analysis). Interface testing and TDRS channel testing are required for complete selloff. Space Network resources will be made available for testing engineering development models.
Q16.
Receiver Combiner Telemetry System – Will a digital receiver combiner telemetry system be required as part of the overall system concept for the SN TDRSS USSR/LDRE?

A16.
We are not exactly sure what a, “digital receiver combiner telemetry system” is but we believe we have adequately described the type of receiver required for USSR/LDRE.
Q17.
Windows-Based Software – Does a Windows-based software architecture meet the requirements?

A17.
The USSR requirements have not been finalized, yet, however, a Windows-based software architecture almost certainly will not have a 10 or a 15 year useful life. A vendor must show how a Windows-based architecture or any COTS items with short market life cycles can be employed with known total cost of ownership over the useful life cycle of the USSR, which will be 10 or 15 years.
Q18.
Multi-Trellis Demodulation – Does the current requirement make use of multi-symbol trellis demodulation schemes for signal improvements?

A18.
No. However, we are interested in your experience in this area and how it might enhance Space Network performance.
Q19.
RFI Question 22 ISO and CMMI – Is ISO certification required? Is a CMMI program required?
A19.
Those requirements have not been determined, yet. Note that CMM Level 3 was required on SNE. We are interested in your company’s capabilities in this area.
Q20.
EMI Mitigation – Does the system have to meet MIL-STD-461 specifications?
A20.
More likely, the requirement will be FCC Rule CFR 47.
Q21.
TKUP/TSUP - It does appear there has been a change in the planned development plan in that a contract with each of the (one or more) winning contractors will now be used to obtain all replacement modems from low rate LDRE capabilities to the highest (TKUP) formats and rates. Shouldn't that have an impact on the responses to the RFI, which currently is limited to the LRDE equipment?

A21.
Two vendors will likely be selected. Each must be able to provide a TKUP and TSUP solution. The final method will be determined based upon what alternative will provide NASA with the best value within the funding identified as available at that time
Q22.
Standards for Qualification -The RFI Cover Letter states “This RFI is intended for the purpose of determining whether your company is qualified to participate in the Request for Proposal (RFP), currently scheduled for release in November 2008.”  Will HTSI please provide the standards for qualification?
A22.
No specific standards have been established at this time.  We are only attempting to ascertain that your company has similar product capability and, if so, what that technology supports.

Q23
Source Selection - Section 1.4.2.3 states “The NENS follow-on contractor will release an RFP on behalf of NASA for the procurement of the S-Band and K-Band equipment.  The USSR Project will most likely select two vendors for both the S-Band and K-Band production equipment development.”  Does this statement mean that two sources will be selected and that each source must be able to provide both an S-Band an a K-Band solution, or does this mean that there will be two sources for S-Band solutions and two sources for K-Band solutions?  
A23.
To be determined based upon what alternative will provide NASA with the best value within the funding identified as available at that time.

Q24.
Quantities - Section 1.3, Table 1-2 provides the likely inventory of USSR/LDRE.  Should a prospective USSR/LDRE provider assume one-half of the quantities in Table 1-2 for planning/response purposes, given the apparent intention of selecting two sources (per RFI Section 1.4.2.3)?
A24.
 Yes, but the final approach is to be determined based upon what alternative will provide NASA with the best value within the funding identified as available at that time.

Q25
Identities of Parties - The RFI Cover Letter indicates RFI response information will be evaluated by “HTSI personnel and contract partners” and RFI Section 5.2 indicates RFI response information will be reviewed by/distributed to “HTSI and HTSI contractor experts” and “NENS contract partners”.  Will you please identify all HTSI personnel, all contract partners and all Government sources involved? 
A25.
 No.  Parties participating in the review of supplier commercial data have not been specifically identified at this time.

Q26.
Internal Planning - RFI Section 5.2 indicates that “HTSI reserves the right to use submitted information for internal planning,...”  Will you please define the scope of “internal planning”?
A26.
  Internal planning is simply HTSI’s early preparation associated with establishing a formal RFP and Solicitation Process to be executed as required.

Q27
NASA Contract Partners - RFI Section 5.2 indicates that “responses may be distributed to NASA personnel and to NASA contract partners”.  Will you please identify the “NASA contract partners” and the NASA personnel?
A27.
 No.  Those specific personnel are yet to be determined.

Q28
Proprietary Information - The RFI states that Proprietary information can be included in the second response, but there is no indication how proprietary data will be handled/controlled (e.g., via NDA, or some other means).  Such proprietary information includes competitive sensitive information such as corporation pricing strategies (for the ROM) as well as information that was generated under other Government contracts where that Government entity must release the data and know who will receive the date before its release.  What mechanism(s) will be used for handling, controlling, and protecting proprietary data?
A28.
Proprietary Data is not required, expected or desired as a part of this RFI submission.  In the event that Proprietary Data is required for future source selection or supplier performance a Proprietary Information Agreement (PIA) will be executed by the exchanging parties that identify the ground rules for protection of such data.

Q29
RFI and RFP - The RFI cover letter we received from Honeywell states that the “…RFI is intended for the purpose of determining whether your company is qualified to participate in the Request for Proposal (RFP)…”.  However, in Section 1.4.2.3 the RFI states, “Production unit procurement is likely to release in early FY09 and will be fairly open…” (italics added).  1.4.2.3 does not say the procurement (e.g. RFP) is limited to those who were prequalifed during the RFI stage.  Finally in an email on communications with HTSI ITT has been told that there is no penalty in not responding to the RFI.  Is submitting a response to the RFI a prerequisite to receiving the RFP?
A29.
No, but it is desirable to allow us to have a better understanding in advance of your company’s capability and technology currently employed.

Q30.
ROM Cost and Schedule - Section 4 indicates a request for a ROM cost and schedule.  The subsequent questions address a broad range of options (e.g., interfaces and impacts).  Can you provide a common reference for ROM establishment that can be uniformly applied by all respondees – e.g., encompassing the USSR/LDRE plus the corresponding NASA infrastructure impacts?
A30.
ROM costs estimates and delivery schedule estimates are important to determining when formal RFP release will be necessary to support end mission requirements. Emphasis should be on the modems.
Late Arriving Questions

Q31.
Likely Inventory - Can better support be provided for the “likely inventory” listed in Table 1-2?  Specifically, the document describes the anticipated installation base to be eight fully-populated SGLTs.  However, at 14 IR/MDP replacements each, 8 SGLTs require only 112 units.  Is the balance (174-112=62) intended to cover spares exclusively, or some additional inventory?
A31.
The quantities given in Table 1-2 are the current planning numbers. These numbers do include a certain amount of sparing and some modems for other facilities.
Q32.
Total Cost of Ownership - Can you provide your intended definition for the term “Total Cost of Ownership,” and any associated assumptions that should be included in our estimated ROM cost? 
A32.
Our intent is for the Vendor Community to tell us their views on what constitutes the Total Cost of Ownership. It is clear that vendor engineering, marketing, and sales departments all have different views of such things as turnkey products, product life cycle, and commercial-off-the-self. We encourage responders to tell us what they think the purchase price of their products includes, or should include.

Q33.
How are the various satellite feeds to be distributed to support TDRSS Arraying: analog or digital, fiber or wire, IF or baseband?  Is there a notional architecture that defines how the various signals from different satellites are intended to be routed (e.g. a switch matrix)?
A33.
No firm architecture is set. We are looking for vendor experiences and recommendations.
Q34.
Existing Interfaces - Is it desirable that the existing 1553B and RS-422A interfaces be preserved, or are you interested in recommendations for new interfaces that may in turn be used as requirements for upgrades to the legacy control and data infrastructure?
A34.
Yes. See also Q2.

Q35.
Excluded Parties - Are any parties excluded from competing for the planned procurement?  Have any corporate firewalls been established to mitigate conflict-of-interest concerns regarding this future opportunity?

A35.
No.
Q36
References - When will the References of Section 1.5 and related documents be posted at the USSR or other bidder-accessible web site? Same question regarding TKUP-A SSR and SRD documentation.
A36.
All of the references are on the web site.
Q37
Test Modem - Can the BERT, Eb/No Noise Generation, and related test services be included within the TM, or should they be maintained as separate PTE as shown in Fig. 3-5? If separate, will the TM control these external PTE or just interface at a data/clock level?
A37.
See Q6.

Q38.
Shuttle Requirements -  Section 3.1 Modem Requirements instructs vendors to ignore Shuttle Requirements. Does this include Section 3.2.2.2 IR Functions such as paragraphs e., j., m. and n., even though specifically noted?
A38.
Yes. Ignore Shuttle requirements.

Q39.
Switching Equipment - Is the 'dotted line' equipment in Figures 3-1 through 3-4, such as Input, Output and IF Switching, Up/Down-conversion, Equalization, etc. included in this procurement? Same question regarding the Post-D combining/switching shown in Figure 3-2. SSAR IR Configuration and listed in 3.2.2.2 (o).
A39.
It is likely that some switching capabilities might migrate into the modems. Vendors may suggest solutions that include upconversion and downconversion functions incorporated into the modems, especially if they provide examples from their delivered product lines. Equalization would logically be included in the demodulator if S-Band Signal Enhancements include maximizing the data rate throughput in the existing TDRS channel.
Q40
Quantities - Tables 1-1 and 1-2 lists MDP/IR and TM quantities. How or is this related to the 30 Return Equipment chains and 14 Test Equipment chains noted in Section 1.4.2.3?
A40.
The quantities given in Table 1-2 are the current planning numbers. See Q31.
Q41.
CCSDS Processing - Vendor Question RFI 6 requests information on the CCSDS processing, and Section 1.1 discusses potential integration of baseband switching, routing, and service management functions such as CCSDS and SLE processing. Will this be a requirement? If so, where and how will it be scoped?
A41.
These functions will not be in the USSR. See Q3.
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