Attachment 2





GENERAL QUESTIONS FOR ALL ALTERNATIVES





Solution Description





Please provide a description of your solution as it would be configured to meet NEXCOM requirements.


Are there specific requirements that are technically challenging or risky?


Are there specific requirements that significantly affect the cost of your solution configured for NEXCOM?


Does your solution meet all of the requirements in the information package within the contiguous US, Hawaii, Alaska and the Caribbean?  If so, describe how?  If not, describe which requirements are met and how well?


What are the system level standards?


As a solution provider, please discuss your role.  Do you envision your company as a service provider, an equipment provider, or a system integrator for a given solution?


Explain your concept of operations for your solution.


How would you achieve party-line for voice communications?


How does your solution achieve aircraft to aircraft voice communications?


Is there a limit to the number of users that can be supported?


How would your solution be compatible with current VHF 25kHz DSB-AM system?


How would continued analog UHF service (for military aircraft) be most cost-effectively provided in conjunction with your solution?


How would data services be provided?


Can data service and voice be functionally simultaneous?


What is the performance of data service (throughput, delay, integrity, data priority)?


What interfaces are available for data services?


How would combined Emergency Location Transmitter (ELT) services be provided?


What part of the electromagnetic spectrum does your solution use and how much of it?


What other applications use this same slice of spectrum and what is the likelihood of interference?


Discuss the viability and feasibility of your solution integrating domestic and oceanic voice and data communications.


What would you say the System Life Cycle or Service Life is?  Describe how you deduce that?


After having reviewed the functional requirements matrix, do you perceive any of the functional requirements as being technically challenging or entailing significant technical risk?





Solution Performance





Identify the limit of a voice capacity (# circuits per area, and total) of your solution?


What would be the user-to-user (one way) voice delay of your solution?


Discuss delays imposed by your solution (i.e., throughput time).


What would be the availability (in terms of reliability) of voice service?


Is this different than for commercial versions?


Can availability be further increased, and if so, how and at what cost?


Describe any single points of failure and discuss how your solution deals with such an event? 


Do you have objective voice quality metrics for your solution?





Solution Costs





What are the likely recurring and non-recurring costs to the FAA and other aviation users (G/A, carrier, military)?


Is your solution now available for sale, lease (equipment/services) to meet the FAA requirement?


If not available now when will it be available?  


What is the relative cost difference between the available arrangements?  


Describe your company’s experience with service provision, site maintenance, training, depot support, software support, etc.   


Describe any similar contracts/experience in the provision of a combined voice/data system delivery or service provision.


Referring to Question #11, please elaborate on what elements of technical risk could trigger increased costs.


Do you recommend any changes to the notional architectures or Aviation Standards architecture provided, that will improve system performance, or significantly reduce overall cost, including the costs of transitioning the system?


Answer the following as it applies to your specific solution.


What are the primary cost, schedule, and development/technology driving factors?  


What COTS/NDI components or commercial standards could you utilize to reduce costs and what, if any, performance tradeoff must be realized


What are the limits to programmability, which begin to dramatically affect cost?


The present Aviation Standards radio specification defines parameters for DSB-AM and D8PSK.  Can you comment generally or specifically on the cost and performance implications of providing for other waveforms (64 QAM, IS-95 CDMA etc.)?  (For example would it double the price?)


What does industry see as the short term (next procurement) and long term cost or other implications for the FAA when utilizing the DoD PMCS Reference Model?





Commercial Characteristics





Is your proposed solution COTS, NDI or developmental?  


If a mix, discuss how it is proportioned: e.g. H/W, S/W, subsystem #1, subsystem #2, etc.  


State what standards and practices, both domestic and international, your solution meets.


What modifications are required to commercial versions of your solution to meet NEXCOM requirements.


Have these modifications been demonstrated or used previously?


What is the complexity and cost of developing the modifications?


Would increased recurring cost (over commercial systems/services) be associated with the modifications?


Are modifications required to the airborne interfaces?  Would existing standards be affected?


Are avionics versions of mobile terminals available, or are they in development?


If in development, how soon are the terminals expected to be in production?


Are aeronautical air-interface standards for these anticipated?











Solution Growth/Technology Refresh





How could you accommodate growth? 


Describe how your solution handles technology refresh.  Discuss when it will be needed, how often, and how it will be provided.  





Solution Implementation & Transition





State your concept of how the current system would transition to the new solution while maintaining current services.


Do you envision using existing FAA Remote Communications facilities?


What is your projected timeframe for national implementation of new equipment at FAA sites (if applicable) and/or at your own communications facilities, in order to replicate or functionally replace the existing line-of-sight radio coverage?





Solution Monitoring & Maintenance





Describe the solution maintenance concept. 


How does your solution provide performance and monitoring and control status reporting?  





Solution Security





What are your solution vulnerabilities against intentional and unintentional threats?


What threat (e.g., interference) mitigation techniques do you employ or propose to employ?


Discuss how your solution provides security.





�
QUESTIONS SPECIFIC TO EACH ALTERNATIVE





Questions specific to ‘AVIATION Standards Based Radio’ alternative





The Aviation Standards Based Radio Alternative describes one possible architecture for a future Air Traffic Control System.  It does not address transition.  The draft Aviation Standards Based Radio Functional Specification does suggest a transition approach.  


Would you recommend a transition approach different from that suggested in the draft functional specification?


Please describe your potential approach to production, testing, and delivery of radios to the FAA.  For example, what might be your standard monthly production rate?  What might be your maximum monthly production rate?


If a single channel is defined as 4 radios comprised of one UHF transmitter/receiver pair and one VHF transmitter/receiver pair, what is your estimated installation time for a typical control facility, feeding 10 Remote Communications Facilities (RCFs) with 3 channels per RCF, assuming four hours round trip travel to each RCF?


The FAA wants to ensure the supportability  and enhanceability of the radio and is therefore considering dictating that the radio be programmed using a standards-based high level language.  The FAA would list the acceptable high level languages in the requirements document.  What languages (s) are preferred?  Is there a good reason for the FAA to NOT specify a higher-level language?  if so, please explain.  (The FAA may require delivery of the programming code.)


With the goal for any RF circuits of being able to accommodate both narrowband DSB-AM and digital modulation waveforms (25 kHz RF channel bandwidth) tunable to all 25 kHz channel centers and perhaps 1.25 MHz channel bandwidth (e.g. spread spectrum waveforms such as CDMA IS-95-type) tunable to a subset of the same channel centers, can a radio architecture be defined which meets the system performance requirements?  


What are the primary cost, schedule, and development/technology driving factors?  


What are the limits to programmability, which begin to dramatically affect cost?


Is one architecture sufficiently flexible and cost effective to permit two different radio frequency bandwidths such as 25 kHz (narrowband) and 1.25 MHz (wideband-CDMA or satellite) through the RF front end and A/D Converter, given the assumption of a common digital processing backend that permits functionality such as de-spreading of a CDMA waveform or simple digital filtering prior to demodulation?


















































QUESTIONS SPECIFIC TO EACH ALTERNATIVE





Questions specific to tHE Commercial Terrestrial Mobile communications alternative





How would you enable direct air-to-air communications without ground stations?


If your potential solution is a VHF CDMA solution, would you propose to overlay it (simultaneous transmission) with collocated narrowband (25 kHz) VHF transmitter/receivers?  How would you mitigate against interference; i.e., what mitigation techniques would you use?


What frequency separation and antenna isolation is required between transmitter and receiver when co-located?





�
QUESTIONS SPECIFIC TO EACH ALTERNATIVE





Questions specific to Satellite Solution alternatives





Can the “nailed up” circuit paradigm be supported, and what are the cost implications?


What is the anticipated billing structure for the service?


What are the mass and power budgets, and launch vehicle options?


What is the bus availability and design approach?


What are the link design analyses for the different services types?


What are the satellite platform characteristics?


How does the satellite interface with ground gateway and airborne terminal equipment?


What are the characteristics of the satellite links?


How does the satellite ground network interface with the user?


How does the satellite interface with the radio avionics?


What user control can be exercised at the user interface?


How many channels can be dedicated to an FAA application?


What antennas are required to use the solution, both airborne and gateway?


What ground network augmentations are required to have continuous real-time use of the satellite solution?


What are the satellite transponder characteristics?


What speech compression algorithms are used?


How can the solution be tested?





�
QUESTIONS SPECIFIC TO THE 


DRAFT FUNCTIONAL SPECIFICATION 


FOR AN AVIATION STANDARDS-BASED RADIO





The present specification defines the operating frequency band to be the existing air traffic control band (extended).  Since the FAA must also service the military, it is interested in a cost effective approach to include the 225-400 MHz frequencies (DSB-AM only).  The FAA may include the UHF in this radio or continue to purchase separate UHF analog radios. 


A radio, if covering both the 112-137 MHz (programmable, multimode) and 225-400 MHz (fixed 25 kHz channel spacing, AM modulation only) bands, would most likely employ an architecture consisting of two parallel hardware paths.  


The following questions are posed:


To what extent would radio production costs and development costs be affected by the dual band requirement if the FAA deems this an additional requirement?


Would the best approach be a separate or shared VHF/UHF plug-in module to keep with the "open architecture" goals of PMCS?  Would the same also be true for an additional satellite waveform requirement for GEO, MEO, or LEO Mobile Satellite System (MSS)?  Would the same be true for mobile cellular systems?


Some technical parameters are challenging and are different from similar requirements in the MASPS and MOPs.  Specifically, co-channel performance is required in the MASPS to be 14 dB and 20 dB in the MOPS.  Good co-channel performance will allow closer spacing of aircraft, resulting in greater frequency re-use.  Given that an uncorrected bit error rate of 10E-3 is required and that the D8PSK modulation may limit the maximum achievable co-channel performance to worse than 14 dB, what are the cost implications if special hardware and/or software can improve the radio's co-channel performance to 15 dB?


The radio receiver function must operate in a co-location siting.  A high powered transmitter on a channel frequency at least 500 kHz from the receiver's tuned frequency may be keyed during reception of a signal at sensitivity.  Presently the FAA deals with the DSB-AM co-location issue by using a manually tuned cavity filter internal to the transmitter and a manually tuned filter internal to the receiver.  A goal of this digital radio is to provide programmability with as much "open architecture" components as possible.  The vendor, during conceptual design, will most likely explore the tradeoffs between a truly wideband and narrowband architecture. Wideband components, while vulnerable to high level off-channel signals, provide receiver front end "transparency" in reconfigureability for other waveforms and bandwidths.


What technologies are mature which would permit easier co-location siting and protect the receiver from saturation?  What are the development and production cost implications for these?  


Will the co-location requirement alone preclude a wideband RF front end and wideband A/D Converter?  If so, what are the technology and cost limitations if so?


Based on expected digital signal processor performance and loading for a proposed radio architecture and not based on any RF channel constraints, what effective radio link data rate do you consider to be the upper limit given the re-programmability goals?


What COTS/NDI components or commercial standards could you utilize to reduce costs and what, if any, performance tradeoff must be realized to do so in both the Radio Interface Unit (RIU) and Radio functions?


While a serial data interface described in Appendix A (as is commonly supported in many DSP's and DSP components) is proposed between the Radio unit and the RIU unit for simplicity and cost reasons, do you foresee any latency or other problems in the exchange of data at this interface?


Do you foresee any overall timing and clock distribution problems with the flexibility which may be required in the distribution of functions for both RIU and Radio?  For example, one design (or installation) could require the transmitter and/or Power Amplifier to be sited remotely from the receiver function for isolation reasons and the RIU may be physically separate from both.


If the FAA desired to use Global Positioning System as a common external timing reference for at least the “ground base” NEXCOM components, do you anticipate any timing distribution, clock coherency, or other problems in the timing of the RIU, Radio, and Network Interface functions?
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