1. The two attachments titled “Statement of Work” and “Crosslink Specification” appear to 

be the same document, differing only in revision number.  We are working under the impression that only version 1.0 should be considered in the solicitation response.  Is this correct?  Is there in fact a second reference document that should be attached to the RFP?

RFP Version 1.0 should be used.  The earlier document was posted in error.

2. Page 2 of the above-mentioned document indicates that the document is not for external release.  We are working under the impression that this is an error.  Is this correct?

The RFP document is intended for public reference.  The “not for external release” tag was used during document development and should have been removed prior to the final document’s approval and posting.

3. There does not appear to be a specification for center frequency.  All diagrams reference an “IF,” though the frequency or frequency range is not specified.

The CCPS must handle a signal located anywhere within the 1-80 MHz frequency range.  One or multiple signals may be present at a combination of frequencies within this bandwidth. There is no a-priori knowledge of either a signal’s center frequency or the number of potential signals.

4. In the definition of “Signal Source” and “Signal Destination” on page 5, it is implied that the simulator may be connected to both the COTS SDR operating at IF as well as actual transceiver hardware operating at RF.  Is this a requirement or a goal?  Is there a frequency range associated with this requirement/goal?

All signals from / to the CCPS must be contained within a 1-80 MHz frequency range.  It is assumed that frequency translation from RF to a low IF (70 Mhz for example) will be used between “actual transceiver hardware” and the CCPS.  Translation may not be required when used with the COTS SDR platforms depending on the waveform generated.  In all cases, however, the signals to and from the CCPS will be within the 1-80 Mhz range.

5. The block diagram on page 4 indicates that the “Simulation Environment Control Computer” is complete, and that it is used to control the Crosslink Channel Path Simulator.  Is there an ICD for this interface?  Is it envisioned that the “real time orbital dynamics simulator” and/or STK, referenced in Minimum Functional Requirement 1, will run on this computer or should provisions be made for an independent operating platform.

The “Simulation Environment Computer” (SEC) is envisioned to be a COTS PC running an orbital dynamics simulator such as Analytical Graphics’ STK or NASA specific algorithms.  An ICD does not exist between the planned CCPS and the SEC.  Acceptable solutions would be the use of standard PC serial and parallel ports, or IP packets over Ethernet (as in the case of Analytical Graphics’ STK-Connect).  Custom software may be required, but it is preferred that custom hardware interfaces be avoided.  The CCPS is expected to handle its side of the interface protocol, but not necessarily host the orbital dynamics engine.  Vendors may propose to include in the scope of the CCPS a “control computer” serving the functions of the SEC, or integrating the SEC functionality into the core CCPS.  Proprietary (non COTS) orbital dynamics engines are not an acceptable solution.

6. Can you define our bound the types of modulation that the Crosslink Channel Path Simulator will be required to process.  Of interest are parameters such as peak-to-average ratio, number of simultaneous frequency channels (e.g.; as in an OFDM or subcarrier form of modulation).

There is no a-priori knowledge of signal/channel count or modulation method.

7. What is the maximum and range of IF/RF input power to be accepted?  If a range is to be accommodated, will the input power level be provided a priori or must the unit determine the input power level (if required for it’s own internal processing)?

+10 dBm into 50 ohms.  The unit must operate with a minimum input signal of zero.  There is no a-priori knowledge of input signal power.

8. What is the maximum IF/RF output power to be provided?

+10 dBm into 50 ohms.

9. Does Minimum Functional Requirement 15 apply to spurious content (e.g. LO leakage) in addition to signal processing artifacts?

Yes.

10. Can you expand upon the calibration requirement specified in Minimum Functional Requirement 14?  Is a correct interpretation of the requirement to calibrate the gain accuracy between any combination of input and output ports over the input center frequency range?  What is the accuracy requirement that dictates the need for this calibration?

The calibration routine, as envisioned, would consist of determining the transfer function between any two (and all sets of two) inputs and outputs.  Calibration should include the entire supported bandwidth of the CCPS.  Calibration of channel gains with respect to frequency must provide knowledge of CCPS errors to a level that CCPS accuracy requirements can be met.

The need for calibration is dictated by a desire to have the CCPS capable of self-calibration, rather than requiring external swept frequency generators and VNAs.  The requirement for self-calibration is not driven by an accuracy requirement.

11. In the first figure in document 109490-SOL-001-004.doc there are 

>
three satellite simulators and each have four IF outputs. Is it so that 

>
in Analog crosspoint three signals from different satellites are summed 

>
together (SAT#1 IF#1 + SAT#2 IF#1 + SAT#3 IF#1)? Then, same channel 

>
effects are applied to this sum signal, is this correct?

The Analog Crosspoint in the diagram is external to the Crosslink Channel Path Simulator in this procurement.  Its function is to route any of 24 analog inputs to any of 24 analog outputs.

>12. 
Functional requirements 2...9. How many paths there can be between 

>
input and output?

>

Each output is an independent combination of the four possible inputs.  So, you have 16 possible paths summed into four groups of four resultant signals.

13.  Functional requirement 10 states that analog signal bandwidth 

>
 between 1...80 MHz should be supported. What is the center frequency of 

>
this analog input signal?

The CCPS should process signals from 1Mhz to 80MHz.  This is not an 80 MHz bandwidth at some higher IF.

> 14.  Functional requirement 10. What type of signals are being used, 

>
 e.g. OFDM, single carrier, etc...?

>

The CCPS will not have any a-priori knowledge of the signal type.  It must process the channels regardless of modulation, coding, or multiple carriers.

>15. 
Functional requirement 10. What is input signal average level and 

>
crest factor (=peak to average power ratio)?

The CCPS must process signals from no signal to a signal power of +10dBm into 50 ohms.

16. Performance requirement 1 states that source to destination range 

>
resolution is 1 cm. Does this mean that signal delay resolution should 

>
be 0.01m/3e8 = 0.03 ns?

>

That is partially correct.  The 1 cm requirement is for the CCPS to be able to add propagation effects due to range (not only delay) in resolutions of 1 cm.

17. Performance requirement 2 states that miminum source to destination 

>
range is 0 meters. Does this mean that signal attenuation between 

>
source and destination should be 0 dB and delay 0 ns. Typically digital 

>
systems have some delay due to digital signal processing. Is it 

>
acceptable if this delay is known and can be calibrated out ?

>

That is acceptable. 

18.
 Functional requirement 15. What does the 72 dB requirement mean ? 

>
Is this relative to some subcarrier or relative to the whole signal 

>
bandwidth (80 MHz)?

>

The 72dB requirement is w/rt the entire 1-80 MHz range.  

19.
What is the required signal-to-noise ratio (SNR) in the output of 

>
crosslink channel path simulator?

SNR should be 72 dB.

20.
What is the control information coming from simulation environment 

>
control computer?

This is not specified.  Compatibility with a non-proprietary orbital motion simulator is encouraged.

21.
 What is the interface between crosslink channel path simulator and 

>
simulation environment control computer?

This is not specified.  Acceptable solutions include (but are not limited to) Ethernet, PC serial and PC parallel port based options.

 22. 
Regarding "Minimal Functional Requirements #2 through #9 :

>


Some of these computations will depend on specific simulation

>
requirements, target satellites, etc. Are these requirements to produce 

>
computations for a specific simulation scenario or to provide a general 

>
code development environment that will allow NASA to develop specific 

>
computational modules after delivery of the Simulator?

>

The CCPS is not envisioned as a code development environment.  The simulator will be provided with the simulation geometry (location, attitude and velocity vectors, and antenna gain patterns), and must compute the look angles and gains between simulated spacecraft.  This should occur in real time as an element of the hardware-in-the-loop CCPS.

23.  Regarding "Minimal Functional Requirements #10 and  #11 :

>

>
Is the specified Bandwidth to be interpreted such that 80 MHz is the

>
highest frequency component to be digitized, or is this bandwidth of [up 

>
to] 80 MHz centered at some unspecified IF frequency. The block diagrams 

>
on pages 4,10 and 11 indicate an IF, and the 300 MSPS A-to-D converter in 

>
the block diagrams allow that 80 MHz is not the highest frequency present.

>

>
The requirement should be read that 80 Mhz is the highest frequency component to be seen by the CCPS.  The 300 MSPS ADC design is an example only, but does not represent a required solution.

24. Is 300 MSPS a minimum sampling requirement?

>

300 MSPS is not a requirement.  Any sampling rate is acceptable provided that the system performance requirements are met.

>

25.
How often will the Simulator receive updates or be required to 

>
change operating parameters (maximum updates per second)? What 

>
anomalies are permitted / not permitted in the output streams when parameters change?

>

The CCPS should support update rates up to 1 Khz.  Transient effects should not be present in the 1-80 Mhz output range.  Stepped changes in range and amplitude are acceptable, provided that the steps occur in a maximum of 1cm resolution increments.

 26. Please clarify the final deliverables for the Basic Contract. The

>
 Final System Architecture and Design Document  "must include enough 

> 
detail to build an actual system, including PCB's, chassis and software 

> 
specifications." Construction Option deliverables include schematics, 

> 
mechanical drawings, PCB layouts. Are these the same items delivered 

> 
under the Basic Contract? Please clarify how far work progresses during 

> 
the Basic Contract.

The Initial Development Phase is to do the design of the system.  Prototyping of hardware (breadboarding) may be done in this phase, as will coding and simulation.  The IDP should take the design to the point that nearly all risks have been reduced to below the level associated with building new hardware (algorithms have been simulated, new concepts in hardware tested via breadboard, etc…)

The Construction Option takes the IDP design through actual build including PCB layout and assembly, system integration and test.

Deliverables for the Initial Development Phase

PDR package - includes concept design, critical / long-lead component selection, development plan

Test Plan – defines specifically how each functional requirement will be verified by the contractor and independently by NASA (there should be no requirement for custom test equipment available only to the contractor).

CDR package – Includes refined concept design, simulation models & performance analysis, initial mechanical design, initial thermal design, complete component selection, coordination of test plan with design concept.

Final architecture – This includes all simulations / proto-code, block diagrams, initial prototype hardware (where needed to verify an idea).  Provide enough detail that the remaining work to be done is actual PCB design/layout, assembly, final code integration and test.

Deliverables for the Construction Option

Two or more complete systems

Complete electrical schematics

Complete BOM

Complete mechanical drawings (chassis, enclosure, assembly, etc…)

PCB layouts

Software and firmware (both source code and binary)

