Future Combat Systems (FCS) Communications Technology BAA

Frequently Asked Questions

Q: Viewgraph 28 of the FCS Communications Industry Day presentation, under Technology BAA, stated:

"Limited Feasibility Demonstrations During Base Award

- Demonstrate technology maturity for possible insertion into Sub-System/System phase"

Can the demonstration be in simulation or is a hardware/software demonstration required?

A: The type of demonstration is dependent to some degree on the type of technology being developed. For example, a network protocol could be demonstrated via simulation (software) and an antenna design by a hardware demonstration. In every case, the demonstration should show the maximum degree of maturity possible. The goal is to demonstrate Technology Readiness Level (TRL) 5 by 15 April 2003 (see the notes on p-27 of the Industry Day briefing for a definition of TRLs).
.

Q. Is the DARPA FCS Communications program addressing low probability of intercept (LPI) for Unmanned Ground Sensors (UGS)?


A. Communications for unmanned ground sensors is not explicitly called out as one of the main thrusts of the program, but such technology could be a logical fall-out of efforts in covert waveforms, which is of interest.

Q. Will the FCS Communications Industry Day attendee’s list (name, organization, and phone number) be published on the web? 


A. For those who gave permission for DARPA to release this data, this information will be available at www.darpa.mil, then solicitations, ATO, ATO solicitations Web Page. 

Q. Why restrict proposals to one topic area? Would you consider a proposal with separate tasks for each topic area?


A. Proposals are being restricted to a single topic area in order to create a best of breed competition. The goal of the DARPA FCS Communications Technology BAA is to initiate development of high risk technologies. A separate solicitation is planned for the integration of the technologies.

A. No - a single proposal can address only one BAA topic area.

Q. The announcement for this industry day specified “integrators, small innovative communications companies, and academia.” Would you clarify what is meant by “small,” and what the reason for limiting participation is?


A. The DARPA program manager regrets the use of the word ‘small’ in this context. There are no limits to participation in the DARPA FCS Communications Technology BAA.

Q. How important is it to have a relationship with an existing FCS consortium/team?

A. It is not necessary to have a relationship with one of the four FCS system integrators.

Q. Is the $5M in FY01 and $10M in FY02-03 the total dollars available for FCS Communications?

A. No - $5M in FY01 and $10M in FY02-03 are for the DARPA FCS Communications Technology BAA. An additional ~$25M is planned for the DARPA FCS Communications Sub-Systems/Systems phase over FY01-03. 

Q. Why is the average amount of the planned base award so small - only $750K?


A. $750K is the planned average award size. It is anticipated that some awards will be larger than the average, and some awards will be smaller than the average. $750K should not be viewed as an upper limit on the size of the base award. The $750K covers only approximately 8 months in FY01. The total award (base plus options) can be much larger.

Q. Could you elaborate on the technology vs. sub-system/systems acquisition plan.


A. The technologies developed under the DARPA FCS Communications Technology BAA will be used as the building blocks for eventual insertion into the sub-systems/systems phase of the DARPA FCS Communications program.

Q. Are “Sub-System/System” activities separate from this BAA, or included?


A. Sub-system/system activities are separate from the DARPA FCS Communications Technology BAA. Sub-system/system activities will by solicited in a later announcement.

Q. What role is there for universities in FCS? There only seemed to be one university in the exiting FCS set of contractors? Can universities submit proposals individually or must they team with industry?

A. While only one university is a member of the four teams awarded system study contracts by the DARPA Tactical Technology Office (TTO) FCS program, universities may submit proposals to the DARPA FCS Communications program individually or as part of an industry team. However, university participants should be aware that the short time frame for technology maturity in the DARPA FCS Communications program might not be conducive to typical university research projects. A university-industry team has a balanced ability to provide the DoD leading edge ideas for new technology (university) and manufactured products (industry).

Q. Where is the location of the facility containing the “Notional FCS Unit Cell”?


A. The notional FCS unit cell does not yet exist at a specific location or facility, hence the description of the FCS unit cell as notional.

Q. Are combinations of technology fair game for this program, e.g. sensor data compression combined with a protocol?


A. Yes, but the proposal should address only one specific BAA topic area.

Q. Why do you view the communications piece to be high risk? Can you rank order the issues?

A. The DARPA FCS Communications program is high risk for several reasons, specifically: achieving high data rate and low probability of detection (LPD) and anti-jamming (A/J) at the same time; directional antennas in a mobile ad hoc network (terrestrial and airborne) environment; and, quality of service for real-time and non-real-time traffic in a mobile, wireless network. No attempt will be made to rank order the FCS Communications challenges.   
Q. As the future battlefield will be joint (Army, Air Force, Navy) why is FCS’s “System of Systems” not integrating a truly joint “Purple” System of Systems? Where are the joint aspects of the program such as close air by the Air Force and Navy, over-the-horizon naval gunfire, and cruise missiles?


A. FCS will eventually address joint operational aspects, but the specific concept of operations has not yet been determined and will not be addressed by the DARPA FCS Communications program.

Q. How should the Joint Tactical Radio System (JTRS) be leveraged to support FCS communications: i.e., must mobile ad hoc protocols be implemented in JTRS waveforms (low-band communications)?
A. If the JTRS program as currently defined can be leveraged, proposers should do so, but should not be constrained by current JTRS definitions. The DARPA FCS Communications program will be one source of new technologies for JTRS.

Q. Does the FCS have Joint Requirements Oversight Committee (JROC) validated key performance parameter(s) (KPPs)? If not, when will quantitative KPPs be defined?


A. The FCS program does not currently have JROC validated KPPs. KPPs for FCS will not be addressed until after the technology readiness decision in FY03, at the earliest. The goal of this BAA is to enable new capabilities that might be high-risk with commensurate high-payoff. KPPs are typically defined for acquisition programs when the enabling technologies are reasonably mature.
Q. Will FCS communications support multiple security levels (MLS)?


A. It is anticipated that the future FCS Communications system will operate in a MLS environment, at a minimum, similar to the manner in which current communications system operate. However, the DARPA FCS Communications program will not specifically address MLS. 

Q. Under Information Assurance, is directed energy (non-nuclear electro-magnetic impulse class) survivability an issue?


A. It is expected that directed energy (non-nuclear electro-magnetic impulse class) survivability will be addressed in the Engineering Manufacturing Development phase of FCS, not in the DARPA FCS Communications program.

Q. Is it conceived that the satellite portion of the FCS system will operate at the 35, 60, 94 GHz and greater frequencies?


A. No - it is expected that the satellite portion of the FCS system will operate at K/Ka-band (20/30 GHz) frequencies over military (wideband gap filler) and commercial satellite systems.

Q. The industry day briefing emphasized RF communications. Is there a role for agile free space optical communications?


A. Free space optical communication is not ruled out. However, the communications system must be able to operate in tactical environments where dust, clouds, fog, and vibration are factors.

Q. How was the estimated communication load determined? How confident are you in the accuracy? What timeframe was the estimate they developed in? How was/will the estimate be validated?


A. The estimated communications load was determined based on the assumptions given in the notes of Industry Day viewgraphs p-7-8. The accuracy of the estimate is accurate to the degree that the assumptions are accurate. The timeframe assumed was around 2010 when a fully-equipped FCS unit cell would be operational. The DARPA FCS Communications program will not validate the estimated communications load. 

Q. Will FCS communications support sensor data from theater and national assets?


A. Yes – it is envisioned that the eventual FCS communications system will support sensor data from theater and national assets.

Q. You show the low band as being applicable to all platforms, from robotic vehicles to sensors. Do you envision the same low band radios/physical layer/waveforms/networking protocols for sensor networks as used by robotic platforms and beyond line of sight fire control? Alternately, could there be a family of waveforms?


A. The low band applicability to all platforms in FCS refers to the frequency band of operation. By virtue of their size, weight, and power constraints, sensor networks will most likely use different radios/physical layer/waveforms/network protocols than robotic platforms and beyond line of sight fire control. A family of waveforms applicable across all the FCS platforms is of interest.

Q. Is direct sequence spreading being ruled out for FCS? Should proposers consider frequency hopping or direct sequence or both? 


A. Direct sequence spread spectrum is of interest to the DARPA FCS Communications program. It is the decision of the proposer to consider direct sequence, frequency hopping, or both.

Q. Why are satellite and high altitude UAVs not included?


A. Communications with satellites and high altitude UAVs is of interest, but the primary emphasis of the DARPA FCS Communications program will be on intra-unit cell and inter-unit cell communications. Communication with UAVs is part of the assumed system. During the Industry Day briefing, leveraging the Airborne Communications Node (ACN) program was specifically called out. The aerial platform for a unit cell, however, is likely to be an organic asset and thus a low altitude UAV as opposed to high altitude UAVs.

Q. Should communications and link budget support connectivity with peer units? With higher echelons? Reach back? With the Global Information Grid (GIG)? Legacy units?


A. The eventual FCS communications system will support connectivity with peer units, higher echelons, reach back, GIG, and legacy units. However, the primary emphasis of the DARPA FCS Communications program will be on intra-unit cell and inter-unit cell communications.

Q. Has the first order requirements analysis indicated the directional beam width required for high band connectivity?


A. No - the first order analysis addressed only the average data rate to the C2 platform, and LPD and A/J needs, not the directional beam width required for high band connectivity. 
Q. How rigid is the network layer “glass ceiling” for the FCS communications program? Some solutions may want to collapse stack functionality beyond (higher than) just the IP layer.

A. The DARPA FCS Command and Control (C2) program will address specific applications. Solutions that reach above the network layer are not excluded for submission to the DARPA FCS Communications program.

Q. What is a robotic relay?


A. A robotic relay is a robotic platform dedicated to communications. For example, the robotic relay could be positioned and moved in order to increase the overall communications system performance.

Q. On the second chart under mobile ad hoc networking, you indicated the need for seamless multi-band operations. Does that include operation on multiple simultaneous channels/subnetworks?


A. Operation on multiple simultaneous channels/subnetworks is of interest. 

Q. Is “out-of-theater” communications to be part of this effort: i.e., connectivity between FCS and other entities, including CONUS?


A. Reach back communications out-of-theater, including CONUS, will be a necessary part of the FCS communications system. However, the primary emphasis of the DARPA FCS Communications program will be on intra-unit cell and inter-unit cell communications.

Q. What is DARPA’s definition of low latency real-time traffic? Specifically, what does ”real time” mean?


A. There is no DARPA specific definition of low latency real-time traffic. Real-time in the context of the DARPA FCS Communications program refers to the latency needed for robotic-control and fire-control.

Q. Define what is acceptable for cost sharing to DARPA?


A. There is no DARPA definition of acceptable cost sharing. The amount of cost sharing is a decision made by individual proposers.

Q. What are your definitions of LPI and LPD for waveforms?


A. It is not possible to provide a definition of LPI and LPD waveforms in an unclassified forum. However, the notional LPD scenario provided on p-12 should provide some insight on the FCS Communications system LPD needs.

Q. What is the DARPA FCS Communications program concept for network management? 

A. There is no specific concept for network management, but automated network management will be an important attribute in networks where robotic platforms compose a significant portion of network nodes.
Questions received since the BAA was released.
Q. Is $1.5M the maximum award per topic area? 

A. The $1.5M maximum is per award, not per topic area. 

Q. Must an antenna proposal to the FCS Communications Technology BAA already be a project in the DARPA Reconfigurable Antenna Program (RECAP)? 

A. An antenna proposal to the FCS Communications Technology BAA does not already have to be a project in the DARPA RECAP. However, it is beneficial for proposers to be cognizant of the content of the DARPA RECAP program before submitting a technical proposal in the antenna area.
Q. Is the $10M amount for FY02 and FY03, or is it $10M for FY02 and another $10M for FY03?
A. $10M is the total funding over FY02 and FY03. 

Q. Do you have any guidance on when technical concepts related to a single BAA topic area should be bundled in a single proposal? 
A. This choice is left to the proposer. However, bundling multiple concepts relevant to the same BAA topic area into a single proposal for ease of proposal preparation is not encouraged. If the two concepts are synergistic and apply to the same BAA topic area, then one proposal is appropriate. If the two concepts apply to the same BAA topic area but can not be strongly linked, then two proposals are appropriate.
Q. Is device work a valid area for a proposal to the FCS Communications Technology BAA?

A. Device work that supports the FCS Communications program goals is of interest to the FCS Communications Technology BAA.

Q. With the 3 week delay in the release of the BAA why was there not a corresponding delay in the proposal due date?
A: The FCS Communications program is under the constraint that the awards from the Technology BAA must be in place by the end of January 01. Since there was no significant change between the information given at Industry Day and the information given in the BAA and PIP, the date that proposals are due has not been slipped. The ripple effect that would occur by slipping the proposal due date would impact the evaluation and award process (constrained by the intervening holidays) such that the 31 January 01 award in place deadline would be unachievable. 
Q. The FCS Communication PIP allocates page count within the {}. Is it permissible to deviate from the specific page count for each item as long as the page count for each Section is maintained and as long as the Technical Proposal does not exceed 49 pages? 

A. Please adhere strictly to the page guidelines in the PIP.
Q: Which of the following capabilities must the high band communications system support? 1. air-to-ground; 2. ground-to-air; 3. ground-to-ground.
A: The high band communications system should be capable of supporting air-to-ground, ground-to-air, and ground-to-ground modes of operation.
Q: In the Industry Day briefing, under RF Information Assurance - Network Layer and Below, RF Watermarking is listed. Rf Watermark is also a trademark of NBS Technologies for smart card and credit card products. Could you please clarify what you are referring to as RF Watermarking under Assured Communications.

A: RF watermarking (not Rf watermark) is a technique whereby a particulate parameter of a waveform (e.g., the carrier frequency) can be 'modulated' in a fashion known to the transmitter and receiver to provide message authentication without actually decoding the message itself.

Q: Are the tasks proposed for the integration options evaluated with equal weight as those proposed under the base program? If not, how will they be evaluated (or what weight are they given)?

A: The proposal is evaluated as a whole - there is no separate evaluation (or weighting) of the base and options.

Q: Is there additional information pertaining to what the technologies are going to be integrated into (e.g., delineate what is a subsystem versus a system, etc.)?
A: A subsystem could be a networked radio integrated into a platform. A system could consist of multiple sub-systems as described above. This delineation is further described in the Industry Day briefing (which includes notes for the VGs).

Q: At the bidder's brief, the Mobile Ad Hoc Networking area listed a subtopic entitled Content Base Networking. Since Content Base Networking did not explicitly show up in the BAA announcement, is this still a topic of interest, and if so, what is its relative priority within the program?
A: Many technical ideas discussed in the Industry Day briefing were not specifically called out in the BAA, content based networking being one. This should not be construed as meaning that such technical ideas are not of interest, only that the BAA is not exhaustive in describing all technical ideas (whether mentioned in the Industry Day brief or not) that could be relevant to the DARPA FCS Communications program. Relative priorities between or within topic areas are not defined.
Q: At the bidders conference, the statement was made that a model agreement would be provided for the use of 10 U.S.C. 2371, Section 845, Other Transaction for Prototypes Agreements. Will the model OT be provided?

A: The Model OT will not be provided before proposals are due because of the recent changes in the section 845 authority (see the Section 803 clarification link under Items of Note on the left hand side of the web page at http://www.darpa.mil/cmo/ . A new model OT is being drafted and then must go through DARPA review. The current plan is to have a model OT available to distribute once award decisions have been made. 

Q: Is the required information assurance limited to the RF channel?

A: The phrase RF Information Assurance is meant to limit responses to the network layer and below for wireless channels as there are other programs considering the network layer and above.

Q: Can a successful response focus exclusively on the network and data link layers (using Open Systems Interconnect (OSI) model definitions)?
A: A successful response may focus exclusively on the network and data link layers, but it must be in a wireless context.
Q: We propose to author one (1) letter from senior management as our single cover and to include it in our submission to DARPA. Each distinct proposal would have its own cover sheet and transmittal letter per the PIP. Is this plan acceptable to DARPA?
A: The process describe adheres to the guidance given in the PIP.
Q: The page restrictions on some sections preclude reasonable substantiation of key points (for example, the three page allocation in Section IIIE). A few pages of supporting material packaged as an internal reference (1 of the 3 allowed) would enable clear understanding and evaluation of the points. Can the page allowance of Section IV be used (in part) for short appendices? Will they be read and valuated?
A: Supporting material should be, for example, a technical paper that is referenced by the proposal. If the supporting material is merely a continuation of the proposal then it must be counted toward the page limitations as outlined in the PIP. The reviewers are not required to review supporting material such as technical papers.
Q: From the PIP, p-8, Vol II, Cost Proposal, Paragraph B, - the detailed cost breakdown requires the responses to include a further breakdown by year. Is this requirement to provide a breakdown of costs by calendar year or government fiscal year? 
A: From the PIP - "Where the effort consists of multiple portions that could reasonably be partitioned for purposes of funding, these should be identified as options with separate cost estimates for each." Since offerors were told to propose options, and since no option length is more than 12 months, there is no concern about a breakdown for GFY or CY. Offerors should assume a start date of 31 January 2001 and propose based on the options delineated in the BAA announcement.

Q: The BAA describes the use of directional antennas at low band – can you provide the frequency ranges for low band? 

A: Low band is notionally defined as bands covered by the Joint Tactical Radio System (JTRS). 

A: Please expand on the definition of high band frequencies. Does this mean the research concentration at high band is 35 GHz and up? Are frequencies such as 4 and 12 GHz excluded?

Q: The high band frequency is not specified. The only specific guidance is that the high band frequency must be microwave or higher (above 3 GHz), that the antennas must fit on FCS-type vehicles, and be capable of multi-Mbps operation while on the move. The exact spectral occupancy of high band will be decided in large part by the proposals received.
Q: Does BAA 01-01 falls under the authority of Section 803 Clarification and Extension of Authority to Carry Out Certain Prototype Projects?
A: Yes – BAA01-01 comes under the authority of Section 803 Clarification and Extension of Authority to Carry Out Certain Prototype Projects.
Q: How does a contractor determine if it falls under the "nontraditional defense contractor" category?
A: The definition of "nontraditional defense contractor" is given in the congressional language at http://www.darpa.mil/cmo/ under Items of Note on the left hand side, see p-2 of the Section 803 clarification link.
Q: Will this program operate similarly to the DARPA GloMo program in which each participating contractors will periodically and continuously present the results and details of their effort to the FCS integrator teams as well as the other FCS Communications contractors?
A: Participating contractors will participate in reviews. It is anticipated that there will be closed reviews for government only audiences where proprietary matters can be discussed, and more open reviews for the FCS System contractors (and potential FCS sub-system and system integration teams in the early portion of the technology phase) where the review will be conducted at a high level (non-proprietary). It is not certain as to what degree the reviews of the DARPA FCS Communications will be structured like the DARPA GloMo program. 
Q: The rules for Section 845 Other Transactions for Prototypes have recently been revised. Given that this type of award is generally preferred for the type of activity in the subject BAA, this impacts the relationships of industry teams and their respective investment programs may require additional management review and approvals. Because the rules changes are so significant, a three week extension to the due date is requested, similar to the extension granted to the FCS UGCV program.
A: No extension of the proposal due date will be granted. Proposals are due for evaluation on 21 Nov 00 for initial awards. The BAA remains open until 3 Oct 01. Note that Section 845 (OTs) are not necessarily preferred, only encouraged. It is up to the proposer to select the type of award vehicle (contract, grant, OT, etc.). 
Q: We reviewed the technical areas under the open FCS BAA and would like to propose some novel techniques to improve the robustness of GPS precision time/position processing in future communication networks/systems by increasing the interference and jamming immunity of these systems. These approaches will differ from the low band space-time adaptive processing under technical area (2). Can you comment on the relative interest of DARPA to such a proposal topic directed at the GPS time component of the communication system under technical areas (3) or (5)?
A: While the technical area of assured GPS is very relevant to FCS, this technical area is being addressed by other programs within DoD and therefore is not an area of prime interest of the DARPA FCS Communications Technology BAA. However, if you were to submit a proposal, it would be in response to BAA topic area #5, Novel Concepts.
