Advanced Multi-band Communications Antenna System (AMCAS) Request for Information (RFI)

This is a request for information and not a solicitation.

INTRODUCTION:
The Government is interested in obtaining more information concerning the AMCAS (formerly known as the Airborne Wideband Antenna) system.  This affordable antenna system will provide connectivity with multiple beams over multiple frequencies and is meant to be suitable for high data rate satellite communications and possibly Common Data Link (CDL) applications.  During the week of 16-20 June 2003, the Government held an Industry Day and follow-on one-on-one discussions to survey industry activities and assess maturity of advanced antenna technology for this capability.  During these sessions, Industry requested that the Government provide more specific information regarding the requirements.  To respond to that request, a set of draft performance and configuration guidelines is provided in Appendix A.  Based on the draft guidelines provided in Appendix A, the Government is requesting information from Industry to aid in determining the maturity of key technologies to meet these requirements.  This information will assist the Government in formulating an acquisition strategy and associated timeline for development of a future antenna program that is planned to begin in FY04.  

The Government has allocated approximately $49 million dollars for the design, development, test, and delivery of an antenna system (Engineering Development Model – (EDM)).  It is anticipated a production program for operational systems could be initiated in the latter half of FY09 or early FY10.  

BACKGROUND:

The Air Force (AF) user community has stated a need for simultaneous high data rate connectivity to multiple satellites using a common terminal.  The initial terminal used will be the Family of Advanced Beyond Line-of-Sight Terminal (FAB-T).  FAB-T is an incremental program intended to meet the requirements defined in the Advanced Wideband Terminal (AWT) Operational Requirements Document (ORD) to include an expanding set of configurations with requirements for multiple simultaneous communication links.  To make use of the FAB-T capabilities, the AF is seeking a scalable, low profile antenna system solution.  While the primary focus of AMCAS is on airborne applications, the Government anticipates exploring the feasibility of using this antenna for some ground applications (e.g. to support highly mobile “communications on the move” scenarios).  Key areas of interest for this antenna system include technology maturity, aperture scalability, and antenna system acquisition and installation costs.  

SCOPE:

This request for information is directed to highly competitive potential prime contractors who have demonstrated experience in the design, development, integration, and test of large-scale and complex airborne command and control systems.  The Government recognizes that it, and Industry, has limited resources.  Therefore, to conserve those resources, at this point in the market research process, the Government would like to continue dialog with those Industry partners who feel they could be a viable prime contractor.    

The Government will use the information gathered in response to this RFI to refine the strategy for the development of an advanced multiple frequency multiple beam communications antenna system for the FAB-T.  Further, this information will help the Government structure a program that will mitigate cost, schedule, and performance risks.  It should also help interested offerors make a more informed decision of their probability of success and determine whether or not they should proceed with a full proposal effort.

DATA SUBMISSION REQUIREMENTS:

The Government requests potential primes address the following questions as they relate to a total solution to meet the draft system performance guidelines listed in Appendix A.  Inputs on the feasibility of meeting these guidelines are solicited, along with cost drivers.  Requirements will evolve and be influenced by the availability, maturity, and cost of technology.  Due to the closely coupled relationship between the following questions listed below, the Government requests potential primes provide complete responses.  The technical areas of interest/concern are as follows:  

1) Antenna System Coverage or Field of View.  In general, the beam of this antenna system will cover the upper hemisphere of the platform to support communication links.  

a) How might the antenna(s) be configured to provide the desired coverage when installed on the platform?

b) What alternatives were considered (e.g. multi-apertures, beam switching, etc…)?

2) Antenna System Height.  In order to make this antenna system useful for application to a variety of platforms, its overall height (including the radome) must be minimized.  The Government is interested in knowing what is achievable to ensure that heights are minimized.  As such, we are interested in antenna information relating to height restrictions:

a) Request you provide estimates on the antenna height (external to the aircraft) that could support a dual simultaneous beam (20 GHz RHCP and 20 GHz selectable LHCP or RHCP) receive capability?  What is feasible for the height (external to the aircraft) of this antenna system if three simultaneous beams are implemented (two 20 GHz RHCP, 20 GHz LHCP)?

b) What is the achievable antenna height (external to the aircraft) for achieving a three simultaneous beam (20 GHz RHCP and 20 GHz selectable LHCP or RHCP, and 11 GHz selectable polarization) capability?  

c) If a contractor pursued Digital Beam Forming (DBF) how would this impact the height of the antenna?

3) Multiple Band Capability.  Much of the emphasis has been on Ka and EHF operation.   There is a demand for Ku band satellite links and possibly for Ku band line-of-sight (LOS) CDL.  

a) Can a Ku band satellite capability be integrated with the higher frequency aperture for your particular antenna system design?  

b) Can a Ku band LOS capability be integrated with the higher frequency aperture for a particular antenna system design?  

c) Can both a LOS and satellite Ku band capability be integrated with the higher frequency aperture for a particular antenna system design?  

d) How do you believe that these capabilities could be integrated?  How does this approach impact the system cost, performance (efficiency…), technology maturity, and weight?

4) Thermal Design.  Because of the low efficiency of high power amplifiers and the physically close spacing of each element, there is expected to be a significant amount of heat generated by the antenna system.  This heat must be removed from the array and dissipated.  This is critical not only for the transmit apertures but also for the receive aperture, particularly when it is operating with its platform stationary on the ground.    

a) What Power Added Efficiency (PAE) do you believe is needed for a 44 GHz and 30 GHz power amplifiers to make air-cooling an option?

b) How achievable is this PAE?

c) Is cooling required for 20 GHz receive?

d) How does the number of simultaneous beams effect the cooling requirement?

5) Digital Beam Forming.  The system capability will require multiple simultaneous beams. In addition, it will be important to mitigate interference from either nearby antennas, or from spurious signals that might be present at the antenna aperture.  It will, therefore, require some antenna pattern control to mitigate the interference.  

· Is DBF a viable technology within the next 5 years to achieve these goals?  What do you believe will be the cost and performance impact, and technology development required?

6) Cost.  Ultimately, the feasibility of building and installing this antenna system will be determined by cost.  

a) For your antenna system approach, what capabilities/components are expected to be the major contributors to the cost?  

b) What are the proposed techniques/methods for controlling the production costs?

c) Cost case study.  

***THE INFORMATION CONTAINED WITHIN THIS SUBPARAGRAPH IS ONLY INTENTED FOR ASSISTING THE GOVERNMENT WITH FUTURE FISCAL PLANNING ACTIVITIES – IT IS NOT TO BE CONSTRUED AS DESIRED TECHNICAL/OPERATIONAL ANTENNA REQUIREMENTS***

· The Government would like an estimate of the developmental cost and schedule, and the average unit production cost for acquisition of 1,000 antenna systems (in FY03 dollars) for the following scenario:  

· Scenario:

· Antenna is a dual beam transmit antenna

· Transmit frequency:  30 & 44 GHz

· EIRP:  56 dBw EIRP

· Receive antenna supports three simultaneous beams

· Receive frequencies:  20 GHz (2 RHCP beams, 1 LHCP beam) 

· G/T:  9.3 dB/K

· Height:  5 inches (threshold) 2 inches (objective)

· Request your responses include today’s technology and where the technology will take the design, and costs, over the next 3 years.  Provide your experience with comparative installation costs between the case study antenna system and other antenna systems with equivalent capability.  Also provide the assumptions used.

7) Polarization.  Many different polarization requirements are being considered.  They are dependent upon the particular communication link and frequency band.  The most demanding requirement will be to provide frequency re-use capability over the scannable field-of-view of the antenna.  This requires simultaneous reception (or transmission) of two independent signals on two orthogonal polarizations within the same frequency band and from the same spatial direction. 

a) For circular polarization, is it feasible to maintain a very low axial ratio (<1 dB) over the scannable field-of-view to minimize cross-polarization interference? 

b) What do you believe is the impact on performance and cost?

8) Ground Applications.  As noted in the RFI Background section above, the Government is considering highly mobile ground based applications for this antenna.  Applications such as vehicle mounted and ground based  functions are of interest.  With this in mind, the Government is interested in your general thoughts concerning this antenna’s potential utility for these applications.

a) Could AMCAS, as you might envision it, be easily adapted for use on the ground?  Is it feasible to do this?

b) What environmental or technical constraints might limit the use of this antenna in a ground mode? 

9) Acquisition Strategy.  The Government is investigating several acquisition approaches for this program.  The leading contender is a multi-vendor competitive development phase (Phase I) followed by a down select to a single vendor Engineering and Manufacturing Development (EMD) phase (Phase II).  We anticipate that prime contractors who are chosen to participate in Phase I will design and develop a laboratory-based scalable representative antenna that will evolve into an EDM for Phase II.  The purpose of the Phase I effort will be to develop this antenna by maturing certain technologies (e.g. reducing element costs and advancing thermal management techniques) so that at the end of this phase the antenna could be laboratory tested to determine applicable RFP requirements satisfaction.  We anticipate that at the end of this phase, the Government will conduct a down select.  It is anticipated that only one contractor will be chosen to proceed into Phase II.  Once in Phase II, the design will be further developed into an EDM to meet the performance goals described in Appendix A and then flight-tested using GFE.  Once the EDM has been tested and it has been shown that this design will meet the user’s requirements, the Government anticipates that a production decision will be made.

Based on this strategy, the Government would like to get your thoughts on the above approach and request you respond to the following:

a) The Government anticipates that Phase I will consist of multiple vendors competing to demonstrate designs, mature technology, and perform risk reduction.  Do you feel this is a viable approach?  Why?  If not, what do you recommend?    

b) As stated above, the product of the Phase I effort will be a laboratory-based scalable representative antenna.  What do you believe would be an adequate timeframe to develop this representative antenna?  Additionally, what do you believe would be an adequate timeframe to build the Phase II EDM antenna and then flight test it? 

c) The Government is considering requesting certain technology development areas be addressed in Phase I.  Areas that the Government would consider to be important would be:  power amplifiers efficiency improvements, improving thermal management reliability while reducing cost, reducing antenna height, and packaging of multiple band/multiple beam capabilities into one antenna.  What are your thoughts on this?  What other areas do you recommend the Government include? 

d) The Government anticipates that the program funding will be distributed as illustrated below.  Based on your response to paragraphs a) & b) above, do you believe that a viable program can be successfully achieved with this profile?  If not, what do you believe would be a more appropriate profile?  
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POINT OF CONTACT:

The Government requests responses to this RFI be submitted no later than 3:00 PM EDT (Eastern Daylight Time) on 23 September 2003.  Respondents should identify their company’s name, address, telephone number, and point of contact.  Proprietary information must be clearly marked.  The Government requests responses include three (3) paper copies and one (1) compact disk (CD).  The CD file should be in Adobe Acrobat Portable Document Format (PDF) or otherwise compatible with the Microsoft Office 2000 suite of software.  All copies should be delivered simultaneously to the following address:


ESC/MCK


MITRE Bldg “D”


202 Burlington Rd (Rt. 62)


Bedford, MA 01730-1420


(Attn:  Ms. Janice Sullivan)

The Government will review Industry responses in detail.  The Government would like to discuss your response to each of the above paragraphs in one-on-one sessions during the week of 6 October 2003.  If necessary, the Government will support multiple telephone dial-in conversations to supplement attendance at the technical discussions.  One-on-one sessions will be held at the MITRE facility, Bedford MA, to discuss the responses to this RFI.  The Government will accept responses to this RFI from all vendors, but intends to limit requests for one-on-one sessions to those Industry members who are competitive prime contractor candidates (to include their respective team members) and have provided a response to our questions.  Reservations for one-on-one timeslots should be made with Ms. Janice Sullivan no later than 3:00 PM EDT (Eastern Daylight Time) on 26 September 2003.   Points of contact for one-on-one scheduling are:

Primary:  Janice Sullivan

Phone:  (781-271-5485)

E-mail janice.sullivan@hanscom.af.mil
Secondary:  Mr. Bill Donaldson

Phone:  (781-271-6091)

E-mail:  bill.donaldson@hanscom.af.mil
Additional attendee and schedule information will be posted at the Hanscom AFB electronic bulletin board website http://www.herbb.hanscom.af.mil

Please refer any questions regarding this RFI to Ms. Janice Sullivan.

The information received will not obligate the Government in any manner nor will the Government reimburse contractors for any costs associated with submittal of this request for information.  In addition, the Government will not reimburse contractors for costs associated with one-on-one sessions during the week of 6 October.  This RFI does not constitute an Invitation For Bid or a Request for Proposal, nor should it be considered as a commitment on the part of the Government.

 Appendix A – TRD Performance Summary

 SEQ idx \r 0 \h \* MERGEFORMAT 
A.1.0 Draft Performance Guidelines

	System
	Coverage
	Frequency Band (GHz)
	Inst BW
	Polarization
	EIRP
	G/T
	Side lobe Levels

	Advanced EHF (AEHF) and Advanced Polar Satellite (APS)


	Scannable Over Upper Hemisphere
	20.2-21.2 (RX)

43.5-45.5 (TX)
	 250MHz
	RHCP

RHCP
	55 dBw 1
	8 dB/K 1
	MIL-STD3

	Global Broadcast System (GBS)


	Scannable Over Upper Hemisphere
	20.2-21.2 (RX)
	1GHz
	LHCP
	NA
	9 dB/K 2
	CFR5

	Wideband Gapfiller Satellite (WGS)


	Scannable Over Upper Hemisphere
	20.2-21.2 (RX)

30.0-31.0, TX
	500MHz
	RHCP

RHCP
	56 dBw 1
	9.3 dB/K 1
	WGS4

	Commercial Ku

	Scannable Over Upper Hemisphere
	   11.7-12.2 (RX)

12.2-12.7 (RX)

14.0-14.5 (TX)
	500 MHz (RX)

36 MHz (TX)
	Linear

RHCP & LHCP

Dual Linear
	47 dBw 2
	6.8 dB/K 2
	CFR5

	Multi-platform (MP)-Common Data Link (CDL)


	Scannable Over Upper Hemisphere


	14.4-14.65 (TX/RX)

14.9-15.2 (TX/RX)
	TBD
	LHCP
	46 dBw 2
	6.5 dB/K 2
	CFR5


Notes:
1 Estimated minimum value
2 Typical value
3 In accordance with (IAW) Military Standards (MIL-STD) 188-164A, Section 5.1.3.1, dated 15 April 2002.  The method used to statistically process side lobe peaks shall be that which is described in ITU-R S.732.
4 IAW Wideband Gapfiller Satellite (WGS) Interface Control Document, Appendix B Gapfiller 2-Way Ka Terminal and Payload Interfaces, IR80769-H00-002 Revision A May, 2001.  § B.1.5.1 Antenna side lobe levels
5 IAW Code of Federal Regulations (CFR) Title 47, part 25.209 Antenna performance standards, paragraph a.
A.2.0  Simultaneous Beams

a) AMCAS should operate simultaneously with two separate transmit communications links and three separate receive communications links with a desired goal of greater than 2 transmit and greater than 3 receive links operation.

b)  AMCAS should support all satellite and MP-CDL terminal interoperability configurations with the ability to operate over any two of the following satellite systems simultaneously: AEHF, WGS (satellites 1-3) Ka band, WGS (satellites 4 and beyond) Ka band , UHF Follow-on (UFO) or WGS GBS (Ka band receive only), APS EHF, Commercial Ku and/or Transformational Satellite EHF and Ka band.  A desire would be to include MP-CDL.
A.3.0  Coverage 

a) Maintain minimum required EIRP and G/T over the upper hemisphere (meet or exceed requirement of 5-90 degrees in elevation and 360 degrees in azimuth)

b) Ability to configure antenna system on multitude of platforms

c) Ability to adjust coverage to meet platform unique requirements

A.4.0 Size and Form Factor

a) Emphasis on minimal penetration into the airstream, minimizing drag.

b) Footprint can vary by platform, as will be a function of platform unique coverage and data rates.

c) Minimal fuselage penetration (limited to cutouts for data and power cables).

d) No penetration into passenger compartment.

e) No structural modification to the fuselage.

A.5.0 Scalability

a) Scalable aperture to meet different types of platform data rate requirements.

b) Aperture can be scaled in finite increments (i.e., use of sub-aperture as a basic antenna building block) to accommodate available “real estate” on platforms ranging from wide-body to UAVs.

c) Common scalable sub-aperture to provide cost reductions in development, manufacturing, and maintenance.

A.6.0 Pattern and Beam Control

a) Satellite tracking to locate and track satellites through platform maneuvers for platforms defined in the Advanced Wideband Terminal ORD.

b) Beam calibration to accurately and affordably determine relative beam positions.

c) Operational beam management to perform interference mitigation. 
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