AIR FORCE (AF)
19.1 Small Business Innovation Research (SBIR) 
Direct to Phase II Proposal Instructions


The AF 19.1 Direct to Phase II proposal submission instructions are intended to clarify the Department of Defense (DoD) instructions as they apply to AF requirements. This Announcement is for Direct to Phase II proposals only.  All Phase II proposals must be prepared and submitted through the DoD SBIR/STTR electronic submission site:  https://sbir.defensebusiness.org. The offeror is responsible for ensuring that their proposal complies with the requirements in the most current version of this instruction. Prior to submitting your proposal, please review the latest version of these instructions as they are subject to change before the submission deadline.

Please note that changes have been made to these instructions. Firms must ensure their proposal meets all requirements of the Announcement currently posted on the DoD website at the time the Announcement closes.  Incomplete proposals will be rejected.

I.  DIRECT TO PHASE II

15 U.S.C. §638 (cc), as amended by NDAA FY2012, Sec. 5106, and further amended by NDAA FY2019, Sec. 854, PILOT TO ALLOW PHASE FLEXIBILITY, allows the Department of Defense to make an award to a small business concern under Phase II of the SBIR program with respect to a project, without regard to whether the small business concern was provided an award under Phase I of an SBIR program with respect to such project. Air Force is conducting a "Direct to Phase II" implementation of this authority for this 19.1 SBIR Announcement and does not guarantee Direct to Phase II opportunities will be offered in future Announcements.  Each eligible topic requires documentation to determine that Phase I feasibility described in the Phase I section of the topic has been met.

The Air Force Direct to Phase II Proposals are different than traditional Air Force Phase I SBIR/STTR proposals.  The chart below explains some of these differences.

	
	Standard Air Force SBIR/STTR Process
	Air Force D2P2 Process

	Phase 1 Typical Funding Level
	~$150k
	None

	Phase 1 Technical *Pop Duration
	9 months
	None

	Phase I Technical Report
	3 months 
	None

	Phase 2 Typical Funding Level
	~$750k 
	$1.6125M

	Phase 2 Technical *Pop Duration
	24 months
	12 months

	Phase 2 Technical Report
	3 months
	3 months


*POP= Period of Performance

II.   INTRODUCTION

Direct to Phase II proposals must follow the steps outlined below:

1. Offerors must create a Cover Sheet using the DoD Proposal submission system (follow the DoD Instructions for the Cover Sheet located in section 5.4.a.).  Offerors must provide documentation that satisfies the Phase I feasibility requirement* that will be included as an Appendix to the Phase II proposal. Offerors must demonstrate that they have completed research and development through means other than the SBIR/STTR program to establish the feasibility of the proposed Phase II effort based on the criteria outlined in the topic description.

1. Offerors must submit a Phase II proposal using the AF Phase II proposal instructions below.
  
* NOTE: Offerors are required to provide information demonstrating that the scientific and technical merit and feasibility has been established.  The Air Force will not evaluate the offeror's related Phase II proposal if it determines that the offeror has failed to demonstrate that technical merit and feasibility has been established or the offeror has failed to demonstrate that work submitted in the feasibility documentation was substantially performed by the offeror and/or the principal investigator (PI).  Refer to the Phase I description (within the topic) to review the minimum requirements that need to be demonstrated in the feasibility documentation.  Feasibility documentation MUST NOT be solely based on work performed under prior or ongoing federally funded SBIR or STTR work.  

[bookmark: II._PROPOSAL_SUBMISSION]III.   PROPOSAL SUBMISSION

The complete proposal, i.e., DoD Proposal Cover Sheet, technical volume, cost volume, and Company Commercialization Report, must be submitted electronically at https://sbir.defensebusiness.org/. Only one Phase II proposal file can be uploaded to the DoD Submission Site. Ensure your complete technical volume and additional cost volume information is included in this sole submission. The preferred submission format is Portable Document Format (.pdf). Graphics must be distinguishable in black and white. VIRUS-CHECK ALL SUBMISSIONS.

[bookmark: _Hlk528742502]Complete proposals must include all of the following:
a. DoD Proposal Cover Sheet (Volume 1)
b. Technical Volume (Volume 2)
c. Cost Volume (Volume 3)
d. Company Commercialization Report (Volume 4)
e. Supporting Documents, e.g., DoD Form 2345, Militarily Critical Data Agreement, if applicable (Volume 5)
f. SBIR/STTR Environment, Safety and Occupational Health (ESOH) Questionnaire (Volume 5 as an attachment)
g. Fraud Waste and Abuse Training (completed within Volume 6)

Phase II proposals require a comprehensive, detailed submission of the proposed effort. AF Direct to Phase II efforts are 15 months; 12 months for technical performance and three (3) months for completion of the final report. AF Direct to Phase II efforts are awarded up to a maximum value of $1.6125M per contract award.  Commercial and military potential of the technology under development is extremely important. Proposals emphasizing dual-use applications and commercial exploitation of resulting technologies are sought.

All Phase II Research or Research and Development (R/R&D) must be performed by the small business and its team members in the United States, as defined in the DoD 19.1 BAA Announcement Instructions. The primary employment of the Phase II principal investigator must be with the small business concern at the time of award and during conduct of the entire proposed effort. Primary employment is defined as more than one-half of the principal investigator’s time being spent working for the small business. This precludes full-time employment with another organization.



Knowingly and willfully making false, fictitious, or fraudulent statements or representations may be a felony under the Federal Criminal Statement Act, 18 U.S.C. Section 1001, punishable by a fine up to $10,000, up to five years in prison, or both.

[bookmark: III._PHASE_II_PROPOSAL_PREPARATION_INSTR]IV. PHASE II PROPOSAL PREPARATION INSTRUCTIONS AND REQUIREMENTS

The technical proposal is limited to 50 pages. The company commercialization report, advocacy letters (if any), “SBIR/ STTR Environment, Safety and Occupational Health (ESOH) Questionnaire (Attachment 1)” and the additional cost proposal itemized listing (17a through 17i) should be included in Volume 5, Supporting Documentation. This documentation and the Cover Sheet will not count toward the 50-page limitation.
The Air Force SBIR/STTR Program Office has instituted training and certification requirements in an effort to combat fraud in the SBIR/STTR program.  As a result, each Small Business is required to complete the Fraud, Waste and Abuse Training as part of the Phase II proposal submission.  The SBIR/STTR Program training related to Fraud, Waste and Abuse is available at:  https://training.defensebusiness.org/fwa.  When the training has been completed and certified, the DoD Submission Website will indicate this in the proposal which will complete the Volume 6 requirement.  If the training has not been completed, you will receive an error message.  Your proposal cannot be submitted until this training has been completed.  Your complete proposal must be submitted via the DoD Submission Website on or before the date and time specified in the notification.
A.   Proposal Requirements. A Phase II proposal should provide sufficient information to persuade the AF the proposed advancement of the technology represents an innovative solution to the scientific or engineering problem and is worthy of support under the stated criteria. All sections below count toward the page limitation, unless otherwise specified.

B.   Proprietary Information. Information constituting a trade secret, commercial or financial information, confidential personal information, or data affecting national security must be clearly marked. It shall be treated in confidence to the extent permitted by law. Be advised, in the event of proposal selection it is likely the Work Plan or Statement of Work (SOW) will be incorporated into the resulting contract, in whole or part, by reference or as an attachment. Therefore, segregate any information to be excluded from public release pursuant to the Freedom of Information Act (FOIA). See Section 5.3 of the DoD BAA Announcement regarding marking of proprietary information.

C.   General Content. Proposals should be direct, concise, and informative. Type shall be no smaller than 11-point on standard 8 ½ X 11 paper, with one-inch margins and pages consecutively numbered. Offerors are discouraged from including promotional and non-programmatic items.

D.  Proposal Format. The technical proposal includes all items listed below in the order provided.

(1) Proposal Cover Sheet:  Complete and submit the SBIR Proposal Cover Sheet in accordance with the instructions provided at https://sbir.defensebusiness.org/. The technical abstract should include a brief description of the program objective(s), a description of the effort, anticipated benefits and commercial applications of the proposed research, and a list of key words/terms. The technical abstract of each successful proposal will be submitted to the Office of the Secretary of Defense (OSD) for publication and, therefore, must not contain proprietary or classified information. The term “Component” on the Cover Sheet refers to the AF organization requesting the Phase II proposal.

(2) Table of Contents:  A table of contents should be located immediately after the Cover Sheet.

(3) Glossary:  Include a glossary of acronyms and abbreviations used in the proposal.

(4) Milestone Identification:  Include a program schedule with all key milestones identified. If options are proposed, the schedule should provide notional option start date and period of performance.

(5) Identification and Significance of the Problem or Opportunity:  Briefly reference the specific technical problem/opportunity that will be pursued under this effort.

(6) [bookmark: Complete_the_attached_SBIR/STTR_Environm]Phase II Technical Objectives:  Detail the specific objectives of the Phase II work, and describe the technical approach and methods to be used in meeting these objects.  The proposal should also include an assessment of the potential commercial application for each objective.

(7)  Proposer-Prepared Statement of Work (SOW):  The SOW shall be a separate and distinct part of the proposal package, using a page break to divide it from the technical proposal. The proposed SOW must contain a summary description of the technical methodology and task description in broad enough detail to provide contractual flexibility. The following is the recommended format for the SOW; begin this section on a new page. DO NOT include proprietary information in the SOW.

a) 1.0 – Objective: This section is intended to provide a brief overview of the specialty area. It should explain why it is being pursued and the expected outcome.
b) 2.0 – Scope: This section should provide a concise description of the work to be accomplished, including the technology area to be investigated, goals, and major milestones. However, the key elements of this section are task development and deliverables, i.e., the anticipated end result and/or product of the effort. This section must also be consistent with the information in 4.0 (below).
c) 3.0 – Background: The proposer shall identify appropriate specifications, standards, and other documents applicable to the effort. This section includes any information, explanation, or constraints to understanding the requirements. It may include relationships to previous, current, and/or future operations. It may also include techniques previously found to be ineffective.
d)  4.0 – Task/Technical Requirements: The detailed description of the individual tasks to accomplish the work to be performed is considered to be legally binding on the proposer. Therefore, it must be developed in an orderly progression with sufficient detail to establish overall program requirements and goals. The work effort must be segregated into major tasks and identified in separately numbered paragraphs.

Each numbered major task should delineate by subtask the work to be performed. The SOW MUST contain every task to be accomplished; they must be definite, realistic, and clearly stated. Use “shall” whenever the SOW expresses a binding provision. Use “should” or “may” to express a declaration or purpose. Use “will” when no contractor requirement is involved, i.e., 
“... power will be supplied by the Government.”


(8) Deliverables:  Include a section clearly describing the specific sample/prototype hardware/ software to be delivered, as well as data deliverables, schedules, and quantities. Be aware of the possible requirement for unique item identification IAW DFARS 252.211-7003, Item Identification and Valuation, for hardware. If hardware/software will be developed but not delivered, provide an explanation. At a minimum, the following reports will be required under ALL Phase II contracts.

a)	Scientific and Technical Reports:  Rights in technical data, including software, developed under the terms of any contract resulting from a SBIR Announcement generally remain with the contractor. The Government obtains a royalty-free license to use such technical data for Government purposes during the period commencing with contract award and ending five (5) years after submission of the last contract deliverable. Upon expiration of the five year restrictive license, the Government has unlimited rights to the SBIR data, unless the firm receives another contract under which the SBIR data rights may be asserted.

i. Final Report:  The draft is due 30 days after completion of the Phase II technical effort. The first page of the final report will be a single-page project summary, identifying the purpose of the work, providing a brief description of the effort accomplished, and listing potential applications of the results. The summary may be published by DoD; therefore, it must not contain any proprietary or classified information. The remainder of the report should contain details of the project objectives met, work completed, results obtained, and estimates of technical feasibility.
ii. Status Reports:  Status reports are due quarterly at a minimum.
iii. Small Business Online Success Stories:  Success Story submissions are due at the end of the technical effort via the http://launchstories.org/ website. Refer to the Contract Data Requirements List (CDRL) in your contract for submission instructions.

b) Cost Reports:  Required if a cost-type contract is awarded.

c) Additional Reporting:  AF may require additional reporting or documentation including:
i. Software documentation and users’ manuals;
ii. Engineering drawings;
iii. Operation and maintenance documentation;
iv. Safety hazard analysis when the project will result in partial or total development and delivery of hardware; and
v. Updates to the commercialization results.

(9) Related Work:  Describe significant activities directly related to the proposed effort, including any previous programs conducted by the principal investigator, proposing firm, consultants, or others, and their application to the proposed project. Also list any reviewers 

providing comments regarding the offeror’s knowledge of the state-of-the-art in the specific approach proposed.

(10) [bookmark: (11)_Commercialization_Potential_–]  Commercialization Potential: 

a) The DoD requires a commercialization plan be submitted with the Phase II proposal, specifically addressing the following questions:

i. What is the first planned product to incorporate the proposed technology?
ii. Who are the probable customers, and what is the estimated market size?
iii. How much money is needed to bring this technology to market and how will it be raised?
iv. Does your firm have the necessary marketing expertise and, if not, how will your firm compensate?
v. Who are the probable competitors, and what price/quality advantage is anticipated by your firm?

b) The commercialization strategy plan should briefly describe the commercialization potential for the anticipated results of the proposed project, as well as plans to exploit it. Commercial potential is evidenced by:

i. The small business’ record of commercializing SBIR/STTR or other research, particularly as reflected in its Company Commercialization Report. The Company Commercialization Report of prior SBIR/STTR awards may be included to satisfy this requirement.
ii. The existence of private sector or non-SBIR/STTR funding sources demonstrating commitment to Phase II efforts/results.
iii. The existence of Phase III follow-on commitments for the research subject.
iv. The presence of other indicators of commercial technology potential, including the firm’s commercialization strategy.

c) If awarded a Phase II contract, the contractor is required to periodically update the commercialization results of the Phase II project at https://sbir.defensebusiness.org/. These updates will be required, at completion of the Phase II effort, and subsequently when the contractor submits a new SBIR/STTR proposal to DoD. Firms not submitting a new proposal to DoD will be requested to provide updates annually after completion of the Phase II.

(11)   Military Applications:  Briefly describe the existing/potential military requirement and the military potential of the SBIR/STTR Phase II results. Identify the DoD agency/organization most likely to benefit from the project. State if any DoD agency has expressed interest in, or commitment to, a non-SBIR, Federally-funded Phase III effort. This section should involve not more than one to two (1-2) paragraphs. Include agency point of contact names and telephone numbers.

(12) [bookmark: (13)_Relationship_with_Future_Research_o]  Relationship with Future Research or Research and Development (R/R&D) Efforts:
a) State the anticipated results of the proposed approach, specifically addressing plans for Phase III, if any.
b) Discuss the significance of the Phase II effort in providing a basis for the Phase III R/R&D effort, if planned.

(13) Key Personnel:  In the technical volume, identify all key personnel involved in the project. Include information directly related to education, experience, and citizenship. A technical resume for the principal investigator, including publications, if any, must also be included. Concise technical resumes for subcontractors and consultants, if any, are also useful. You must identify all non-U.S. citizens expected to be involved in the project as direct employees, subcontractors, or consultants. For these individuals, in addition to technical resumes, please provide countries of origin, type of visas or work permits under which they are performing, and explanation of their anticipated level of involvement in the project.
Foreign Nationals (also known as Foreign Persons) means any person who is NOT:
a. a citizen or national of the United States; or
b. a lawful permanent resident; or
c. a protected individual as defined by 8 U.S.C. § 1324b

 ALL offerors proposing to use foreign nationals MUST follow Section 5.4. c. (8) of the DoD Program Announcement and disclose this information regardless of whether the topic is subject to ITAR restrictions.

When the topic area is subject to export control, these individuals, if permitted to participate, are limited to work in the public domain. Further, tasks assigned must not be capable of assimilation into an understanding of the project’s overall objectives. This prevents foreign citizens from acting in key positions, such as Principal Investigator, Senior Engineer, etc. Additional information may be requested during negotiations in order to verify foreign citizens’ eligibility to perform on a contract awarded under this Announcement.

The following will apply to all projects with military or dual-use applications that develop beyond fundamental research (basic and applied research ordinarily published and shared broadly within the scientific community):

(1) The Contractor shall comply with all U. S. export control laws and regulations, including  the International Traffic in Arms Regulations (ITAR), 22 CFR Parts 120 through 130, and the Export Administration Regulations (EAR), 15 CFR Parts 730 through 799, in the performance of this contract.  In the absence of available license exemptions/exceptions, the Contractor shall be responsible for obtaining the appropriate licenses or other approvals, if required, for exports of (including deemed exports) hardware, technical data, and software, or for the provision of technical assistance.
(2) The Contractor shall be responsible for obtaining export licenses, if required, before utilizing foreign persons in the performance of this contract, including instances where the work is to be performed on-site at any Government installation (whether in or outside the United States), where the foreign person will have access to export-controlled technologies, including technical data or software.
(3) The Contractor shall be responsible for all regulatory record keeping requirements associated with the use of licenses and license exemptions/exceptions.
(4) The Contractor shall be responsible for ensuring that these provisions apply to its subcontractors.

(14) Facilities/Equipment:  Describe instrumentation and physical facilities necessary and available to carry out the Phase II effort. Justify equipment to be purchased (detail in cost proposal). State whether proposed performance locations meet environmental laws and regulations of Federal, state, and local Governments for, but not limited to, airborne emissions, waterborne effluents, external radiation levels, outdoor noise, solid and bulk waste disposal practices, and handling and storage of toxic and hazardous materials.

(15) Consultants/Subcontractors:  Private companies, consultants, or universities may be involved in the project. All should be described in detail and included in the cost proposal.  In accordance with the Small Business Administration (SBA) SBIR Policy Directive, a minimum of 50% of the R/R&D must be performed by the proposing firm, unless otherwise approved in writing by the Contracting Officer. Signed copies of all consultant or subcontractor letters of intent must be attached to the proposal. These letters should briefly state the contribution or expertise being provided. Include a SOW and detailed cost proposal. Include information regarding consultant or subcontractor unique qualifications. Subcontract copies and supporting documents do not count against the Phase II page limit. Identify any subcontract/consultant foreign citizens per (13) above.

(16) Prior, Current, or Pending Support of Similar Proposals or Awards:  WARNING: While it is permissible, with proper notification, to submit identical proposals or proposals containing a significant amount of essentially equivalent work for consideration under numerous Federal program Announcements, it is unlawful to enter into contracts or grants requiring essentially equivalent effort. Any potential for this situation must be disclosed to the Announcement agency(ies) before award. If a proposal submitted in response to this Announcement is substantially the same as another proposal previously, currently, or in process of being funded by another Federal agency/DoD Component or the same DoD Component, the company must so indicate on the Cover Sheet and provide the following:

a) The name and address of the Federal agency(ies) or DoD Component(s) to which proposals were or will be submitted, or from which an awarded is expected or has been received;
b) The date of proposal submission or date of award;
c) The title of the proposal;
d) Name and title of the principal investigator for each proposal submitted or award received; and
e) Title, number, and date of Announcement(s) under which the proposal was or will be submitted, or under which an award is expected or has been received.
f) If award was received, provide the contract number.
g) Specify the applicable topics for each SBIR proposal submitted or award received.

NOTE: If this section does not apply, state in the proposal, “No prior, current, or pending support for proposed work.”

(17)   Cost Proposal:  A detailed cost proposal must be submitted. Cost proposal information will be treated as proprietary. Proposed costs must be provided by both individual cost element and contractor fiscal year (FY) in sufficient detail to determine the basis for estimates, as well as the purpose, necessity, and reasonableness of each. This information will expedite award of the resulting contract if the proposal is selected for award. Generally, cost plus fixed fee (CPFF) contracts are appropriate for Phase II awards. Phase II contracts may include profit (Firm Fixed price) or fee (cost type).



Cost proposal attachments do not count toward Phase II proposal page limitations. The cost proposal includes:
a)  Direct Labor:  Identify key personnel by labor category. Number of hours, actual hourly rates, labor overhead, and/or fringe benefits per contractor FY is also required.
b)  Direct Materials:  Costs for materials, parts, and supplies must be justified and supported. Provide an itemized list of types, quantities, prices, and, where appropriate, purpose. If computer or software purchases are planned, detailed information such as manufacturer, price quotes, proposed use, and support for the need will be required.
c)  Other Direct Costs: This includes specialized services such as machining or milling, special test/analysis, and costs for temporary use/lease of specialized facilities/ equipment. Provide usage (hours) expected, rates, and sources, as well as brief discussion concerning the purpose and justification. Proposals including leased hardware must include an adequate lease versus purchase rationale.  Special tooling/test equipment/material costs are acceptable but will be carefully reviewed to determine the need/appropriateness of the work proposed. The Contracting Officer must decide whether these purchases are advantageous to the Government and are directly related to the proposed effort. Title to property furnished by the Government will be vested with the AF unless determined to be more cost-effective for transfer to the contractor. The Government’s intention is not to directly fund purchase of general purpose equipment.
d)  Subcontracts:  Subcontract costs must be supported with copies of the subcontract agreements. Agreement documents must adequately describe the work to be performed and basis for cost. The agreement document should include a SOW, assigned personnel, hours and rates, materials (if any), and proposed travel (if any).  A letter from the subcontractor agreeing to perform a task or tasks at a fixed price is not considered sufficient.  The proposed total of all consultant fees, facility leases or usage fees, and other subcontract or purchase agreements may not exceed one-half of the total contract price or cost, unless otherwise approved in writing by the Contracting Officer.

IAW FAR 15.404-1, price analysis, including reasonableness, realism, and completeness, of the proposed subcontractor costs by the prime is required. If based on comparison with prior efforts, identify the basis upon which the prior prices were determined to be reasonable. If price analysis techniques are inadequate or the FAR requires submission of subcontractor cost or pricing data, provide a cost analysis IAW FAR 15.404-1(c). Cost analysis includes, but is not limited to, consideration of materials, labor, travel, other direct costs, and proposed profit rates.

e)  Consultants:  For each consultant, provide a separate agreement letter briefly stating the service to be provided, hours required, and hourly rate and include a short, concise resume.
f)  Travel:  Each Phase II effort, at a minimum, should include a kickoff or interim meeting. Travel costs must be justified as related to the needs of the effort. Include destinations, the number of trips, number of travelers per trip, airfare, per diem, lodging, ground transportation, etc. Information regarding per diem and lodging rates may be found in the Joint Travel Regulation (JTR), Volume 2, www.defensetravel.dod.mil.
g)  Indirect Costs:  Indicate the basis of the proposed rates, e.g., budgeted/actual rates per FY, etc. The proposal should identify the specific rates used and allocation bases to which they are applied. Do not propose composite rates; proposed rates and applications per FY throughout the anticipated performance period should be provided.
h)  Cost Share:  Cost sharing is permitted. However, cost sharing is not required nor will it be an evaluation factor in the consideration of a proposal. Please note that cost share contracts do not allow fees.
i)   DD Form 2345:  For proposals submitted under export-controlled topics (either International Traffic in Arms (ITAR) and Export Administration Regulations (EAR)), a copy of the certified DD Form 2345, Militarily Critical Technical Data Agreement, or evidence of application submission must be included. The form, instructions, and FAQs may be found at the United States/Canada Joint Certification Program website, http://www.dlis.dla.mil/jcp/. Approval of the DD Form 2345 will be verified if proposal is chosen for award.

18. Feasibility Documentation – Should be uploaded to Volume 5, Supporting Documents
1. Maximum page length for feasibility documentation is 25 pages. If you have references, include a reference list or works cited list as the last page of the feasibility documentation.  This will count towards the page limit.
1. Work submitted within the feasibility documentation must have been substantially performed by the offeror and/or the principal investigator (PI). If technology in the feasibility documentation is subject to intellectual property (IP), the offeror must provide IP rights assertions.  Provide a good faith representation that you either own or possess appropriate licensing rights to all other IP that will be utilized under your proposal.  Additionally, proposers shall provide a short summary for each item asserted with less than unlimited rights that describes the nature of the restriction and the intended use of the intellectual property in the conduct of the proposed research. Please see section 11.5 of the DoD instructions for information regarding technical data rights.
1. DO NOT INCLUDE marketing material.  Marketing material will NOT be evaluated and WILL be redacted.  

E.  Company Commercialization Report:  All Phase II proposals must contain a “Commercialization Report of Prior SBIR Awards”. This report should be submitted under Volume 4 in the DoD Submission Website and will not be counted against the 50-page limitation. The online Company Commercialization Report may be used to fulfill this requirement. As instructed in paragraph 11.2 of the DoD Announcement, prepare the report using the password-protected DoD SBIR electronic submission site, https://sbir.defensebusiness.org/.

[bookmark: IV._METHOD_OF_SELECTION_AND_EVALUATION_C]V.  METHOD OF SELECTION AND EVALUATION CRITERIA

A.  Introduction:  Phase II proposals are evaluated on a competitive basis by subject matter expert (SME) scientists, engineers, or other technical personnel. Throughout evaluation, selection, and award, confidential proposal and evaluation information will be protected to the greatest extent possible. Phase II proposals will be disqualified and will not be evaluated if the Phase I equivalency documentation does not establish feasibility and technical merit of the proposed technical approach.

B.  Evaluation Criteria:  Phase II proposals will be reviewed for overall merit based on following criteria in descending order of importance:

(1) Technical Merit – The soundness, technical merit, and innovation of the proposed approach and its incremental progress toward topic or subtopic solution.

(2) Potential for Commercial Application – The potential for commercial (Government or private sector) application and the benefits expected to accrue from this commercialization.

(3) Qualifications of the Principal Investigator (and Team) – Qualifications of the proposed principal/key investigators, supporting staff, and consultants. Qualifications include not only the ability to perform the research and development but also ability to commercialize the results.

	Cost reasonableness and realism shall also be considered to the extent appropriate.

The proposer's record of commercializing its prior SBIR and STTR projects, as shown in its Company Commercialization Report, will be used as a portion of the Commercialization Plan evaluation.  If the "Commercialization Achievement Index (CAI)”, shown on the first page of the report, is at the 20th percentile or below, the proposer will receive no more than half of the evaluation points available under evaluation criterion (2) above.

A Company Commercialization Report showing the proposing firm has no prior Phase II awards will not affect the firm's ability to win an award.  Such a firm's proposal will be evaluated for commercial potential based on its commercialization strategy.

The primary basis for selecting proposals for award will be overall merit, importance to agency programs, and funds availability. Other factors considered during the selection process include appropriate demonstration of feasibility of the technology, equivalent to that resulting from Phase I type efforts; commitment for Phase III funding; possible duplication with other R/R&D; program balance; budget limitations; and potential, if successful, of leading to a product of continuing interest to DoD. Phase II evaluations may include on-site assessment of the offeror’s research results to date, or of the Contractor’s facility, by Government personnel. The reasonableness of proposed costs for the Phase II effort will be examined to determine proposals offering the best value to the Government.

NOTE: Restrictive notices notwithstanding, proposals may be handled for administrative purposes only, by support contractors; ByteCubed, Oasis Systems, Riverside Research, Peerless Technologies and/or Stealth Entry LLC. In addition, only Government employees and technical personnel from Federally Funded Research and Development Centers (FFRDCs) MITRE and Aerospace Corporations working under contract to provide technical support to AF Life Cycle Management Center and Space and Missiles Centers may evaluate proposals. All support contractors are bound by appropriate non-disclosure agreements. If you have concerns about any of these contractors, you should contact the AF SBIR/STTR Contracting Officer, Michele Tritt, michele.tritt@us.af.mil.

[bookmark: V._CERTIFICATIONS]VI. CERTIFICATIONS

In addition to the standard Federal and DoD procurement certifications, the SBA SBIR/STTR Policy Directives require the collection of certain information from firms at the time of award and during the award life cycle. Each firm must provide this additional information at the time of the Phase II award,
prior to receiving 50% of the total award amount, and prior to final payment.

[bookmark: VI._DEBRIEFINGS][bookmark: SBIR/STTR_Environment,_Safety_and_Occupa]Attachment 1:  SBIR/STTR Environment, Safety and Occupational Health (ESOH) Questionnaire
Company Name:
          Title:
1.  Will hazardous materials (as defined by Federal Standard 313D, Material Safety Data, Transportation Data and Disposal Data for Hazardous Material Furnished to Government Activities and 40 CFR Part 260 – 279) be used in the contract?

Yes	No

If the answer is "yes," list materials:  

2. Will explosives or ammunition be used in research? (See definitions listed below before answering.) 

Yes	No

Explosives and ammunition mean:
(a.)	Liquid and solid propellants and explosives, pyrotechnics, incendiaries and smokes in the following:
i. Bulk:
ii. Ammunition;
iii. Rockets;
iv. Missiles;
v. Warheads;
vi. Devices; and
vii. Components of (1) through (6), except for wholly inert items.

(b.)	This definition does not include the following, unless the contractor is using or incorporating these materials for initiation, propulsion, or detonation as an integral or component part of an explosive, an ammunition or explosive end item, or of a weapon system.
1. Inert components containing no explosives, propellants, or pyrotechnics;
2. Flammable liquids;
3. Acids;
4. Oxidizers;
5. Powdered metals; or
6. Other materials having fire or explosive characteristics. 
If the answer is "yes," list items:  
3. Will any hazardous processes be performed under the contract? Examples include operation of heavy equipment or power tools, operation of lasers or radio frequency radiation emitters, use of high voltage (greater than 600 volts) equipment, or use of equipment operating at high pressure (greater than 60 psig) or high temperature (greater than 50°C).

Yes	No

If the answer is “yes,” list processes: 


4. Will this research be completed on a U.S. Air Force installation?

Yes	No
If the answer is “yes,” list facilities:  


5. Will the contract require the purchase, storage use or delivery of any chemicals or hazardous material to USAF facilities?

Yes	No
If the answer is “yes,” list chemicals or hazardous materials:  


6. Will any hazardous chemical or waste be generated during the course of this research?

Yes	No
If the answer is “yes,” specify the hazardous chemical or waste to be generated:  


7. Will any Class I ozone depleting substances (ODSs) be required in this research?
A list of Class I ODSs is located at the following website: http://www.epa.gov/ozone/ods.html

Yes	No
If the answer is “yes,” list substances:  


8. Does this effort involve the purchase or use of any radioactive materials?

Yes	No
If the answer is “yes,” specify the radioactive materials:  


9. Will this effort involve any asbestos, radiation, or chemical generating/using components that will be delivered to USAF facilities?

[bookmark: Yes_No]Yes	No
If the answer is “yes,” specify the components:  

10.  Are there any special atmospheric or water resource requirements?
[bookmark: .]
Yes	No
If “yes” specify the requirements: 
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	AF191-D001
	TITLE: Low Cost Laser Communications Ground Terminal Network



TECHNOLOGY AREA(S): Space Platforms

ACQUISITION PROGRAM: --

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), 22 CFR Parts 120-130, which controls the export and import of defense-related material and services, including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign nationals (FNs), their country(ies) of origin, the type of visa or work permit possessed, and the statement of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 5.4.c.(8) of the Announcement and within the AF Component-specific instructions. Offerors are advised foreign nationals proposed to perform on this topic may be restricted due to the technical data under US Export Control Laws. Please direct ITAR specific questions to the AF SBIR/STTR Contracting Officer, Ms. Michele Tritt, michele.tritt@us.af.mil.

OBJECTIVE: Develop low cost network of laser communications (lasercom) ground terminals for bi-directional communications with satellites.

DESCRIPTION: Laser communications are emerging as a means of meeting the projected bandwidth requirements of future space systems and alleviating the congestion in the radio frequency spectrum.  
Lasercom ground terminals must point, acquire, and track (PAT) the downlink beam, or a co-located beacon, as well as collect enough downlink signal power to detect and demodulate the signal.  For bi-directional links, the ground terminal must also transmit a modulated uplink (and possibly a separate beacon for the satellite’s terminal to track), and account for the “lead ahead angle” to compensate for time of flight of the optical signals.  Lead ahead angles may range from approximately 50 micro-radians for low Earth orbiting (LEO) satellites to approximately 18 micro-radians for geosynchronous (GEO) satellites.

The lasercom link, including the ground terminal, must also be designed to operate effectively through atmospheric turbulence.  For downlinks, the turbulence will tend to cause both the phase and intensity of the optical beam to vary randomly across the receive aperture.  For intensity based modulation schemes, such as on-off keying (OOK) and pulse position modulation (PPM), an effective method to mitigate the effects of turbulence is to include fast tip-tilt correction, and to implement an optical design that causes most of the optical power to land somewhere on a relatively large detector.  Furthermore, to ensure access to ground sites in the event of cloud cover, a diversity of ground sites are needed, and worldwide dispersal of a network of such terminals could provide downlink/uplink services to a range of satellite orbits.

The focus of this topic is to explore and develop a prototype network of ground terminals that could support a range of nascent space systems and satellites.  We are currently interested in intensity based modulation schemes with data rates up to about 1 Gbps for the downlink, and 100 Mbps for the uplink, although terminal designs that could, in the future be upgraded to handle multi-Gbps data rates with DPSK and/or other carrier phase modulation schemes, will be looked upon favorably.  

Each terminal must be capable of tracking LEO and GEO satellites, as well as satellites in transition between these two types of orbits.

For this proposal we are looking for designs that will cover the 1550 nm communications band, with beacons in either the 1060 nm or 1550 nm bands.

One potential concept would use commercial astronomical telescopes with appropriate optics and gimbals, commercial telecom transmitters and modems and high sensitivity cameras with spot tracking as a low cost solution for a terminal that can be easily hosted in astronomical observatories around the world and connected / controlled over the internet. Compatibility and interoperability with a range of space terminals may require frequency agility, beam spoiling and adaptive modulation.

PHASE I: Proposal must provide:

A) A survey of existing and potential future space terminals, with description of pertinent characteristics of the space-ground link, including wavelength, data rates, modulations, beamwidths and pointing acquisition protocols.  

B) A preliminary design for a low cost ground terminal. The description must include performance estimates for links with various space terminals, field of view, size, weight, power, throughput, and anticipated terminal cost.

C) A concept for basing these terminals, in particular for worldwide access to satellites in a variety of orbits.

D) Demonstrated expertise and capability in producing ground telescope and lasercom systems.

FEASIBILITY DOCUMENTATION: Offerors interested in submitting a Direct to Phase II proposal in response to this topic must provide documentation to substantiate that the scientific and technical merit and feasibility described above has been met and to identify the potential commercial applications.  The documentation provided must substantiate that the proposer has developed a preliminary understanding of the technology to be applied in their Phase II proposal to meet the objectives of this topic.  Documentation should include all relevant information including, but not limited to: technical reports, test data, prototype designs/models, and performance goals/results.  Read and follow all of the feasibility documentation portions of the Air Force 19.1 Instructions.  The Air Force will not evaluate the offeror’s related DP2 proposal where it determines that the offeror has failed to demonstrate the scientific and technical merit and feasibility of the Phase I project.

PHASE II: Complete a final design of the terminal and ground network, projecting the performance and capability to support current and future satellite lasercom systems.  The design must include all optics, supporting hardware (including gimbals), lasers, detectors, and electronics to accomplish PAT and communications for the range of space terminals this system is proposed to support.  
Develop and deploy two or more ground lasercom terminals, designed for an operational life of at least 2 years, and identify a suitable candidate and demonstrate performance with an existing satellite lasercom system, such as one of the options identifies in Phase I.A.  

Data input to and output from the ground terminals will be via commercial networks and/or systems.  Specific protocols will be determined in consultation with the vendor, with a preference for common networking protocols.

The proposal should identify the plan for implementation of the terminal design from the Phase I feasibility work, hosting of the terminals at multiple disparate sites, and candidate satellite systems with lasercom terminals that will be used in the demonstration. The offeror should describe the expected performance of the system in this demonstration.

PHASE III DUAL USE APPLICATIONS: The Government has an interest in transition of the demonstrated concept to an operational capability in support of routine satellite communication operations. Additionally, applications of the technology to support commercial satellite operators are envisioned.

REFERENCES:
1.  Lambert, S. and W. Casey, “Laser Communications in Space”, Artech House, May 1995. 

2.  Robinson, Bryan, “Communications Research Innovation across Commercial and Military Boundaries— Optical Communications, MILCOM 2015, 26-28 October 2015, Tampa FL. https://www.afcea.org/events/documents/151027RobinsonMILCOMv2.pdf

KEYWORDS: laser communications, ground terminals, low cost, space-ground link


	AF191-D002
	TITLE: Miniature Radar to Counter Small Unmanned Aircraft Systems (sUAS)



TECHNOLOGY AREA(S): Sensors

ACQUISITION PROGRAM: --

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), 22 CFR Parts 120-130, which controls the export and import of defense-related material and services, including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign nationals (FNs), their country(ies) of origin, the type of visa or work permit possessed, and the statement of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 5.4.c.(8) of the Announcement and within the AF Component-specific instructions. Offerors are advised foreign nationals proposed to perform on this topic may be restricted due to the technical data under US Export Control Laws. Please direct ITAR specific questions to the AF SBIR/STTR Contracting Officer, Ms. Michele Tritt, michele.tritt@us.af.mil.

OBJECTIVE: Develop and demonstrate a cost effective miniature ground based radar system that can detect, identify, and track sUAS.  This radar will provide target cueing to other counter sUAS systems.  The radar should be capable of having multiple systems networked together to provide a 360 degree composite airspace picture.  Also, future versions of the radar should be capable of mobile installation.

DESCRIPTION: The increasing popularity and proliferation of recreational sUAS, also referred to as drones or Remote Controlled Model Aircraft (such as DJI Phantom, DJI Mavic, or Parrot Bebop 2 FPV), have resulted in safety and security concerns for the Air Force and the Department of Defense (DoD).  Among these concerns are recent sUAS overflights of military installations, flight safety hazards to manned aircraft, and illicit use by criminals and adversaries. Transfers from innovations in other industries, including mobile phones, electric cars, and consumer electronics, have caused a convergence of technological developments that have rapidly advanced the capabilities of sUAS. Collaborative development of advanced flight controllers with integrated GPS and inertial navigation mean the skill and experience needed to successfully execute a standoff attack on exposed resources is relatively easy and can be done without attribution on the part of the attacker. 

While a number of counter sUAS systems are in development, most are focused on the defeat of the sUAS itself, either via electronic or kinetic means.  One area that continues to be lacking is a sensor system that can perform the initial detection and tracking of potential threats and provide cueing information to other counter sUAS systems.  We envision a low cost, miniature ground based radar as fulfilling this function.

Each individual radar set must, at a minimum, detect sUAS sized targets at a range of 3000m and track at a range of 2000m.  The radar set should provide a target position accuracy of ±15m.  The radar set should have a field of view of at least 90° horizontally and 45° vertically.  The radar set should be able to track slow moving or stationary targets and should be able to track 40+ targets simultaneously.  The system should provide a composite integrated air picture and output detects and tracks to be used by other systems in the kill chain.  Operating frequencies should be chosen that meet the regulatory requirements for operation in CONUS and OCONUS.  Each radar set should cost less than $20,000 apiece and the entire installed system, with multiple radar sets and networked integration, should cost less than $150,000.  

While the focus of this topic is on the development of the radar set itself, installation considerations and future growth cannot be ignored.  As such, the system should be modular enough to accommodate improved track processing as it becomes available, and the radar set should be designed so that it can readily be integrated with other sets to form a larger area defense network.  In addition, the radar set should be designed such that it could be installed on a mobile platform, such as a pickup truck or Hummer.

PHASE I: Proposal Must Show:

A) Broad understanding of the sUAS state of the art and capability projections.

B) Understanding of modern radar system technology.

C) Ability to design and construct a radar system that can detect, identify, and locate targets and provide target cueing.

D) Creative concept development for operational installation of radar systems.

FEASIBILITY DOCUMENTATION: Offerors interested in submitting a Direct to Phase II proposal in response to this topic must provide documentation to substantiate that the scientific and technical merit and feasibility described has been met and describes the potential commercial applications.  The documentation provided must substantiate that the proposer has developed a preliminary understanding of surveillance using radar systems.  The documentation provided must substantiate that the proposer has developed a preliminary understanding of the technology to be applied in their Phase II proposal to meet the objectives of this topic.  Documentation should include all relevant information including, but not limited to: technical reports, test data, prototype designs/models, and performance goals/results.  Read and follow all of the feasibility documentation portions of the Air Force 19.1 Instructions.  The Air Force will not evaluate the offeror’s related D2P2 proposal where it determines that the offeror has failed to demonstrate the scientific and technical merit and feasibility of the Phase I project.

PHASE II: Develop and demonstrate an affordable radar system that can detect, identify, and track multiple sUAS. The system will likely integrate affordable radar sensors and software for target tracking and provide target cueing to other sUAS defeat systems. The capability to be effective against a range of potential sUAS threats is a critical metric for the performance of the system. The ability to rapidly set up and operate the system, and to employ the system on moving platforms (e.g., for convoy protection) is also desired

PHASE III DUAL USE APPLICATIONS: DUAL USE APPLICATIONS: A number of government agencies (military and civil) require this capability to protect facilities, operations, critical infrastructure, and personnel. Commercial interest in such a system for security and safety applications is also anticipated.

REFERENCES:
1.  “Terrorist Use of Improvised or Commercially Available Precision-Guided UAVs at Stand-Off Ranges: An Approach for Formulating Mitigation Considerations”; Mandelbaum, Jay; Ralston, James; Institute for Defense Analysis, Document D-3199, Oct 2005

2.  “Terrorist and Insurgent Unmanned Aerial Vehicles: Use, Potentials, and Military Implications”; Bunker, R.J; U.S. Army War College, Strategic Studies Institute; Aug 2015.

KEYWORDS: Radar, Drone, Unmanned Aerial Vehicle (UAV) or System (UAS), Counter UAS, Air Defense, Aerial Threats, Target Tracking


	AF191-D003
	TITLE: Mitigation of Small Unmanned Aircraft System Swarms (sUASS)



TECHNOLOGY AREA(S): Air Platform

ACQUISITION PROGRAM: --

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), 22 CFR Parts 120-130, which controls the export and import of defense-related material and services, including export of sensitive technical data, or the Export Administration Regulation (EAR), 15 CFR Parts 730-774, which controls dual use items. Offerors must disclose any proposed use of foreign nationals (FNs), their country(ies) of origin, the type of visa or work permit possessed, and the statement of work (SOW) tasks intended for accomplishment by the FN(s) in accordance with section 5.4.c.(8) of the Announcement and within the AF Component-specific instructions. Offerors are advised foreign nationals proposed to perform on this topic may be restricted due to the technical data under US Export Control Laws. Please direct ITAR specific questions to the AF SBIR/STTR Contracting Officer, Ms. Michele Tritt, michele.tritt@us.af.mil.

OBJECTIVE: Develop and demonstrate a cost effective system or sub-system that can detect, identify, and manage or defeat large numbers of sUAS simultaneously.  Management or defeat of sUASS range from effects that deter sUASS approach and entry into prohibited areas to kinetic and non-kinetic effects that destructively defeat sUASS while minimizing collateral effect to surrounding assets.

DESCRIPTION: The increasing popularity and proliferation of recreational sUAS, also referred to as drones or Remote Controlled Model Aircraft (such as DJI Phantom, DJI Mavic, or Parrot Bebop 2 FPV), has resulted in safety and security concerns for the Air Force and the Department of Defense (DoD).  Among these concerns are recent sUAS overflights of military installations, flight safety hazards to manned aircraft, and illicit use by criminals and adversaries. Transfers from innovations in other industries, including mobile phones, electric cars, and consumer electronics, have caused a convergence of technological developments that have rapidly advanced the capabilities of sUAS. Collaborative development of advanced flight controllers with integrated GPS and inertial navigation mean that the skill and experience needed to successfully execute a standoff attack on exposed resources is relatively easy and can be done without attribution on the part of the attacker. 

While the threat described above has been known for several years and a number of programs have sprung up to counter it, recent advances in sUAS technology have enabled the capability of large formations of sUAS, referred to as swarms, flying together in either uncoordinated or coordinated groups. These sUASS provide different challenges to counter them over that posed by dealing with sUAS one or two at a time.  Scaling of most existing counter sUAS system are cost prohibitive and provide limited defeat capabilities against coordinated swarms.  A layered detection and defeat system based on modular, low cost nodes that can be rapidly developed for fixed site and mobile concepts of employment is envisioned.  In addition, the system should have an open architecture to adapt to changes in sensors, defeat systems, threats, and tactics, training, and procedures.  The breadth of this threat is both wide in scope and deep in complexity and warrants a variety of solutions for different circumstances.  The final solution will likely be composed of a system of systems that can be tailored to application and budget. 

The system must at a minimum detect, identify, and manage or defeat sUASS ranging from dozens to hundreds of sUAS simultaneously using solutions that are cost effective and scalable to larger fixed or mobile sites.

PHASE I: Proposal Must Show:

A) Broad understanding of the sUAS and sUASS state of the art and capability projections.

B) Understanding of control architecture of individual sUAS as well as sUASS.

C) Ability to design and construct a system that can detect, identify, and locate targets or receive queuing onto multiple targets.

D) Creative concept development for both destructive and non-destructive mitigation of sUASS.

FEASIBILITY DOCUMENTATION: Offerors interested in submitting a Direct to Phase II proposal in response to this topic must provide documentation to substantiate that the scientific and technical merit and feasibility described has been met and describes the potential commercial applications.  The documentation provided must substantiate that the proposer has developed a preliminary understanding of countering sUASS.  The documentation provided must substantiate that the proposer has developed a preliminary understanding of the technology to be applied in their Phase II proposal to meet the objectives of this topic.  Documentation should include all relevant information including, but not limited to: technical reports, test data, prototype designs/models, and performance goals/results.  Read and follow all of the feasibility documentation portions of the Air Force 19.1 Instructions.  The Air Force will not evaluate the offeror’s related DP2 proposal where it determines that the offeror has failed to demonstrate the scientific and technical merit and feasibility of the Phase I project.

PHASE II: Develop and demonstrate an affordable system that can detect, identify, and manage or defeat sUASS consisting of dozens to hundreds of sUAS simultaneously. The system will likely integrate affordable sensors, software for target tracking and intelligent assessment of intent or nature of the threat, and integration of destructive or a non-destructive means of aircraft mitigation. The capability to be effective against a range of sUASS threats is a critical metric for the performance of the system. The ability to rapidly set up and operate the system, and to employ the system on moving platforms (e.g., for convoy protection) is also desired.

PHASE III DUAL USE APPLICATIONS: DUAL USE APPLICATIONS: A number of government agencies (military and civil) require this capability to protect facilities, operations, critical infrastructure and personnel. Commercial interest in such a system for security and safety applications is also anticipated.

REFERENCES:
1.  “Drone Swarms are Going to Be Terrifying and Hard to Stop”, Alexis C. Madrigal, The Atlantic, March 7, 2018, https://www.theatlantic.com/technology/archive/2018/03/drone-swarms-are-going-to-be-terrifying/555005/.

2.  “China is making 1,000-UAV drone swarms now”, Jeffrey Lin and P.W. Singer, Popular Science, January 8, 2018, https://www.popsci.com/china-drone-swarms.

3.  “Drone swarms will change the face of modern warfare”, David Hambling, Wired, January 7, 2016, https://www.wired.co.uk/article/drone-swarms-change-warfare.

KEYWORDS: Swarms, Autonomous Formation Flying, Drone, Unmanned Aerial Vehicle (UAV) or System (UAS), Counter UAS, Air Defense, Aerial Threats, Target Tracking
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