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STATEMENT OF WORK


                                                 


Demonstration/Validation Evaluation


Airport Surface Cooperative Identification System





AIRPORT TARGET IDENTIFICATION SYSTEM (ATIDS)








1.0 Introduction





The Federal Aviation Administration’s Surface Surveillance Integrated Product team (AND-410) is directing an effort to build upon the proof of concept evaluation of cooperative surface tracking technologies that have been conducted at Atlanta’s Hartsfield Airport.  This effort involves the continued use of cooperative surveillance techniques to observe, resolve and identify aircraft and ground vehicles on and near the airport.  For the previous evaluation, Cardion, Inc. had developed, installed, and tested a proof of concept cooperative surface detection system on the northern half of Hartsfield Airport.  For this effort, the contractor will install and demonstrate an airport target identification system (ATIDS) which will cover the eastern side of the Dallas/Fort Worth International Airport. The ATIDS will perform multilateration on long and short squitters and on ATCRBS target and also report the latitude and longitude embedded in ADS-B Mode S long squitter. The base system will be configured to detect aircraft with transponders active on all taxiways and runways on the eastern side of the airport for an evaluation period of 6 months.  There are also options for the extension of the system evaluation for up to an additional two years (Section 4.1), the expansion of the system to cover the movement areas on the west side of the DFW airport (Section 4.2.) and to install a similar system at the Anchorage, AK airport (Section 4.3).





2.0	Statement of Work





2.1   Background:





As part of the FAA Runway Incursion Reduction Program (RIRP), a series of engineering development field tests have taken place over the past few years at major air carrier airports to examine the adequacy of various state-of-the-art surveillance techniques, equipment, and systems. 





For this program, a cooperative surface detection system will be used to estimate three dimensional position, velocity and identification for all aircraft observed on and near the airport surface.  The equipment will be required to receive reports from aircraft emitting Mode S short squitters and Mode S long squitters.  Aircraft will be observed from the airport during all phases of movement or stoppage, such as the following events: arriving, departing, landing, exiting, taxiing, stopping and parking.





For this evaluation, the FAA will lease the cooperative surface detection system for a minimum of 6 months for the purpose of conducting a field evaluation of the equipment.  The six-month period will start at the period of site acceptance.





2.1.1 System Requirements





The requirements for the system shall be as defined in Appendix A and shall consist of:


Remotely located sensors, called Remote Units.  Remote Units are defined as either receive only units or receiver/transmitter units (RTs), which will collect surveillance data from aircraft around the airport; 


A central processing station (CPS) which will collect data from the remote units, process, and display target reports; output target reports to the Airport Movement Area Safety System (AMASS) and maintain system control;


associated antennas, modems, and cables to connect the system, and;


any other equipment that the contractor deems necessary to complete the job.





The FAA has conducted a preliminary site survey of the eastern side of DFW International Airport and has defined a number of candidate locations for the CPS and Remote Units.  A copy of the Site Survey is included in Appendix B.





2.2    Description of Specific Tasks:





The contractor will supply the necessary personnel, equipment, spare parts, systems and resources required to satisfy all of the requirements of this statement of work. The contractor will also  support the accomplishment of the following tasks during the time period required to complete the field tests:





2.2.1	TASK 1 - Equipment





The contractor shall provide the FAA, during the demonstration, any Remote Units (receiver units and/or Receiver/Transmitter (RTs) units), modems, and associated equipment necessary to provide multilateration and ADS-B coverage of the movement areas for eastern runways and taxiways at Dallas/Fort Worth International Airport.  The contractor shall provide a Central Processing Station (CPS) to process and display ATIDS target data. The contractor shall install the equipment at the designated airport within 270 days ARO.  


The system shall meet the requirements designated in Appendix A of this SOW.  The coverage volume described in requirement A.1.1 (System Coverage) shall consist of  the eastern half of DFW International Airport.


The contractor shall provide assurance that sufficient spare parts and key elements of systems will be available to complete the field testing for the required time period of six months.  





2.2.2 TASK 2 - Preliminary Design Review, Critical Design Review, Technical Interchange Meetings





The contractor shall conduct a preliminary design review (PDR) 45 days ARO.  The contractor shall conduct a critical design review (CDR) 100 days ARO.  Both the PDR and CDR shall be conducted at the contractor’s facility.  In addition to PDR and CDR, the contractor shall hold technical interchange meetings (TIMs) with government personnel at a minimum of once a month, if required by the government, for the duration of the contract.  TIMs may be held either via telecon or face-to-face meeting.  The location of the TIMs is negotiable among the participants.  During months where PDR and CDR occur, the PDR and/or CDR may take the place of a TIM.  The contractor shall take minutes and document action items at each meeting.  The contractor shall provide the minutes to the government with 10 days after each meeting.


2.2.3	TASK 3- Test Plan/Procedure Development





The contractor shall provide engineering support for the development of appropriate FAA developed test plans and procedures to evaluate the system at the recommended airport.  The tests will include at a minimum; evaluations of: multilateration functionality and ADS-B long squitter functionality.  The contractor shall provide the government the necessary technical documentation to develop the aforementioned test procedures.  The contractor shall provide extraction points and associated logging capabilities per Appendix A.6 necessary to evaluate system functionality. These extraction points include provisions to collect data at each remote unit in addition to the input and output of the Central Processing Station.  The contractor shall provide data format descriptions for remote units and CPS within 150 days ARO.  The contractor shall provide data extraction descriptions for the remote units and CPS within 150 days ARO.


2.2.4	TASK 4- Contractor’s Facilities Testing





The contractor shall conduct factory testing of the system prior to deployment to the field.  The contractor shall provide the FAA the top-level factory test procedures within 230 days ARO.  The FAA will provide comments to the contractor within 240 days ARO.  The contractor shall complete Factory testing within 270 days ARO.  The contractor shall make test logs available to the government at the completion of factory testing.  The contractor shall provide FAA personnel with the opportunity to observe the factory testing of the system at the contractor’s facility prior to being transported to the airport. The contractor shall report to the FAA the status of key items, activities and alerts that could impact the field test schedule.


2.2.5	TASK 5- Airport Site Survey, Installation, Checkout, and Field Evaluation





The contractor shall be responsible for final designation of remote unit sight locations.  The contractor shall provide the FAA with the designated locations for the remote units within 120 days ARO.  The FAA will conduct a detailed survey of the sites proposed sites proposed by the contractor.  The FAA will provide the survey results to the contractor within 180 days ARO.  


The contractor shall be responsible for site installation, integration, and checkout of the system.  The contractor shall provide the Government with a draft site installation and checkout procedure 90 days ARO.  The site installation and checkout procedure shall, at a minimum, include all test procedures and expected results, necessary to determine if the system is optimized.  The site installation and checkout procedure shall contain quantitative requirements necessary for system acceptance. The contractor shall also identify in the site installation and checkout procedure, any test equipment required to be supplied by the Government.  The Government will provide the Contractor comments on the plan and procedure within 100 days ARO.  The contractor shall supply the Government a final site installation and site checkout procedure within 280 days ARO. The contractor shall install the equipment at the designated airport within 280 days ARO.  At system deployment, the contractor shall integrate and optimize the system in preparation for FAA system evaluation.  The contractor shall maintain a logbook, in English.  The logbook shall be made available to the government upon request and turned over to the government at the completion of optimization.  Optimization shall be completed within 310 days ARO.  The contractor shall conduct site checkout testing with government supervision.  The Contractor shall provide the Government with a System Configuration and Status report detailing the optimized configuration of the system within 320 days ARO. The contractor shall provide a site acceptance test report to the government 350 days ARO.  The contractor shall also identify any outstanding problems and difficulties encountered in the report.  If the system does not meet the requirements listed in Appendix A, the contractor shall provide technical details to describe any changes to the equipment that would make the system meet the requirement(s)  The contractor shall provide engineering support while the government conducts a six month field test of the ATIDS system.  The support shall include telephone support during business hours and three trips of two days to the airport for one individual.  Trips to repair or maintain equipment should not be counted against engineering support. The contractor shall maintain and provide spares for equipment deployed at the selected airport during the duration of the evaluation.





2.2.6  Task 6- Training and User Documentation





The contractor shall provide the Government a training session on the use of the system.  The course shall include details on basic system operation, system optimization and system diagnostics.  The session is expected to last 2 to 3 days.  The contractor shall conduct the training session within 270 days ARO.  The contractor shall provide as part of the training, a System Users Guide.


The Users Guide shall describe the operation of the system and its user interfaces.  The contractor shall provide a preliminary User’s Guide to the Government within 210 days ARO.  The Government will provide comments to the Contractor within 230 days ARO.  The Contractor shall incorporate comments and deliver a Final User Guide within 280 days ARO.  


The contractor shall provide up to eight man-days of support to the Government during FAA’s development of a test plan and procedure to verify system operations at the Dallas-Fort Worth International airport. 








Deliverables





3.1  TASK 1 Deliverables





Multilateration/ADS-B surveillance system installed at Dallas/Fort Worth Airport within 270 days ARO. 





3.2  TASK 2 Deliverables





Preliminary Design Review within 45 days ARO


Preliminary Design Review System Minutes within 55 days ARO


Critical Design Review within 100 days ARO


Critical Design Review Minutes within 110 days ARO


TIM minutes 10 days after each TIM





3.3  TASK 3 Deliverables





Data format descriptions for Remote Units and CPS within 150 days ARO


Data extraction descriptions for Remote Units and CPS within 150 days ARO





3.4  TASK 4 Deliverables





Top Level Factory Test Procedures within 230 days ARO


Factory Test Logs within 270 days ARO





3.5  TASK 5 Deliverables





Designated locations for the remote units within 120 days ARO.


Draft Site Installation Plan and Checkout Procedure within 90 days ARO.


Final Site Installation Plan and Checkout Procedure within 280 days ARO.


Equipment Installed at Airport within 280 days ARO.


Final System Configuration and Status Report within 325 days ARO.


Site acceptance test report within 350 days ARO.


On Call Engineering Support between days 310 and 495 ARO.





3.6  Task 6 Training and User Documentation





System training session within 270 days ARO


Preliminary User’s Guide within 210 days ARO. 


Final User Guide within 280 days ARO. 








4.0 OPTIONS





4.1	Ongoing Equipment Lease and Engineering Support for DFW East Side Evaluation





4.1.1	Equipment Lease Extension





This option calls for the lease of the equipment for an additional two years on top of the base period. The contractor shall provide maintenance of the equipment for the duration of the lease.  The Government will retain the right to terminate the lease extension with 30 days written notice. 





4.1.2	Engineering Support


This option calls for the contractor to continue to support equipment and systems during the two-year equipment lease extension defined in section 4.1.1.  The engineering support shall include telephone support as required and three trips of two days to the airport per year.  Trips to repair or maintain equipment should not be counted against engineering support. The Government will retain the right to terminate the support with 30 days written notice. 

















4.2:  Expansion of System to Include the Coverage Volume on the West Side of DFW Airport.





This option calls for the extension of multilateration and ADS-B surveillance capability to include the coverage volume on the west side of the DFW airport.  The equipment identified under this option shall be provided to the Government for an initial 6-month lease.  The lease of the equipment after the initial 6-month period shall be renewable on a monthly basis for an additional 2 years.





4.2.1	Equipment


The contractor shall provide the FAA, any Remote Units (receiver units and/or Receiver/Transmitter units), modems, and associated equipment necessary to provide multilateration and ADS-B coverage of the coverage volume for western runways and taxiways at Dallas/Fort Worth International Airport.  The equipment provided for the  western side of the airport shall be integrated into the system deployed on the east side of the airport.  The remote units shall feed the CPS used for the east side of the airport. The contractor shall install the equipment at the designated airport within 280 days ARO or 120 days after the exercise of the option, whichever is later.


The complete system (east and west side equipment) shall meet the requirements designated in Appendix A of this SOW.  The system coverage requirement described in A.1.1 shall be defined as the entire coverage volume of DFW International Airport. 


The contractor shall maintain and provide spares for equipment deployed for the duration of the evaluation.





4.2.2Airport Site Installation, Checkout, and Field Evaluation





The contractor shall be responsible for site installation, integration, and checkout of the components on the west side of the airport.  The contractor shall conduct a site survey within 30 days of the exercise of the option to determine the exact location of the remote units on the west side of the airport.  The contractor shall deliver to the Government a site survey with the associated remote unit locations and the overall system architecture within 60 days after the exercise of the option.  The contractor shall update the site installation and checkout plan initially developed as part of Task 5 (section 2.2.5) to include the installation and checkout of the entire system including the west side of the airport.  The contractor shall provide the Government with a draft site installation and checkout procedure 90 days after exercise of the option.  The site installation and checkout procedure shall, at a minimum, include all test procedures and expected results, necessary to determine if the system is optimized.  The site installation and checkout procedure shall contain quantitative requirements necessary for system acceptance. The contractor shall also identify in the site installation and checkout procedure, any test equipment required to be supplied by the Government.  The Government will provide the Contractor comments on the plan and procedure within 100 days after the exercise of the option.  The contractor shall supply the Government a final site installation and site checkout procedure within 280 days ARO or 120 days after the receipt of the option, whichever is later.  The contractor shall install the equipment at the designated airport within 280 days ARO or 120 days after the exercise of the option, whichever is later.  At the deployment of the equipment defined in this option, the contractor shall integrate and optimize the system in preparation for Government system evaluation.  The contractor shall maintain a logbook, in English.  The logbook shall be made available to the government upon request and turned over to the government at the completion of optimization.  Optimization shall be completed within 310 days ARO or 150 days after the exercise of the option, whichever is later.  The contractor shall conduct site checkout testing with government supervision.  The system shall be provided to the Government at the completion of Optimization.  The Contractor shall provide the Government with a System Configuration and Status report detailing the optimized configuration of the system within 320 days ARO or 160 days after the exercise of the option, whichever is later.  The contractor shall provide a site acceptance test report to the government 350 days ARO or 190 days after the exercise of the option, whichever is later.  The contractor shall also identify any outstanding problems and difficulties encountered in the report..  If the system does not meet the requirements listed in Appendix A, the contractor shall provide technical details to describe any changes to the equipment that would make the system meet the requirement(s)  





The contractor shall provide engineering support while the government conducts a six-month field test of the system. The support shall commence after optimization is complete and the Government has accepted the system.  The support shall include telephone support during business hours and three trips of two days to the airport for one individual.  Trips to repair or maintain equipment should not be included in this estimate.  The contractor shall maintain and provide spares for equipment deployed at the airport during the duration of the evaluation.  The contractor shall provide ongoing support, at the same level of effort, should the Government continue the lease of the equipment past the initial 6-month evaluation.





4.2.3  Deliverables





4.2.3.1  Equipment Deliverables





Multilateration/ADS-B surveillance equipment necessary to provide coverage on the west coverage volume of Dallas/Fort Worth Airport within 280 days ARO or 120 days after the exercise of the option, whichever is later. 





4.2.3.2  Site Installation and Checkout Deliverables





Draft Site Installation Plan and Checkout Procedure within 90 days after the exercise of the option.


Final Site Installation Plan and Checkout Procedure within 280 days or 120 days after the receipt of the option, whichever is later.


Equipment Installed at Airport within 280 days ARO or 120 days after the receipt of the option, whichever is later..


Final System Configuration and Status Report within 320 days ARO or 160 days after the exercise of the option, whichever is later.


Site acceptance test report 350 days ARO or 190 days after the exercise of the option, whichever is later.


On Call Engineering Support commencing at 310 days ARO or 150 days after exercise of option and lasting 6 months.  





4.3:  Installation of ATIDS System in Anchorage, AK





This Option calls for the deployment and evaluation of an ATIDS system at Anchorage, AK International Airport.  The contractor shall lease to the Government a full ATIDS system for a 1-year evaluation at Anchorage Airport.





The system shall possess the same technology as that used in the DFW system. The system shall meet the requirements designated in Appendix A of this SOW.  The system coverage requirement shall include the entire coverage volume (defined in A.1.1 (System Coverage)) of Anchorage International Airport. 


A copy of the site survey for Anchorage, AK airport is included in Appendix B.





4.3.1  Equipment


The contractor shall provide the FAA, during the demonstration, any Remote Units (receiver units and/or Receiver/Transmitter units), modems, and associated equipment necessary to provide multilateration and ADS-B coverage of the coverage volume for the Anchorage International Airport.  The contractor shall install the equipment at the designated airport within 270 days ARO or 120 days after the exercise of the option, whichever is later.  The FAA will provide 110 volt, 60 Hz. power to within 20 ft. of Remote Units located at sites proposed in the attached site survey.  The contractor shall provide any power conversions and power conditioning necessary to operate equipment at the proposed remote sites.  The contractor shall provide any required power resources at sites not designated in the attached site survey.


The contractor shall provide assurance that sufficient spare parts and key elements of systems will be available to complete the field testing for the required time period of 1 year.


4.3.2 Airport Site Installation, Checkout, and Field Evaluation


The contractor shall be responsible for site installation, integration, and checkout of the components for the entire airport. The contractor shall provide a site  installation and checkout plan comparable to the plan identified in Task 5 (section 2.2.5).  The contractor shall provide the Government with a draft site installation and checkout procedure 90 days after exercise of the option.  The site installation and checkout procedure shall, at a minimum, include all test procedures and expected results, necessary to determine if the system is optimized.  The site installation and checkout procedure shall contain quantitative requirements necessary for system acceptance. The contractor shall also identify in the site installation and checkout procedure, any test equipment required to be supplied by the Government.  The Government will provide the Contractor comments on the plan and procedure within 100 days after the exercise of the option.  The contractor shall supply the Government a final site installation and site checkout procedure within 280 days ARO or 120 days after the exercise of the option, whichever is later.  The contractor shall install the equipment at the designated airport within 280 days ARO or 120 days after the exercise of the option, whichever is later.  After the deployment of the equipment called out in this option, the contractor shall integrate and optimize the system in preparation for FAA system evaluation.  The contractor shall maintain a logbook, in English.  The logbook shall be made available to the Government upon request and turned over to the government at the completion of optimization.  Optimization shall be completed within 310 days ARO or 150 days after the exercise of the option, whichever is later.  The contractor shall conduct site checkout testing with government supervision.  The system shall be provided to the Government at the completion of Optimization.  The Contractor shall provide the Government with a System Configuration and Status report detailing the optimized configuration of the system within 320 days ARO or 160 days after the exercise of the option, whichever is later.  The contractor shall provide a site acceptance test report to the Government 350 days ARO or 190 days after the exercise of the option, whichever is later.  The contractor shall also identify any outstanding problems and difficulties encountered in the report..  If the system does not meet the requirements listed in Appendix A, the contractor shall provide technical details to describe any changes to the equipment that would make the system meet the requirement(s)  The contractor shall provide engineering support while the government conducts a 1 year field test of the ATIDS system.  The support shall commence after optimization is complete and the Government has accepted the system.  The support shall include telephone support during business hours and three trips of two days to the airport for one individual.  Trips to repair or maintain equipment should not be included in this estimate.  The contractor shall maintain and provide spares for equipment deployed at the selected airport during the duration of the evaluation.





4.3.3  Deliverables





4.3.3.1  Equipment Deliverables





Multilateration/ADS-B surveillance equipment necessary to provide coverage for Anchorage International Airport within 280 days ARO or 120 days after the exercise of the option, whichever is later.. 





4.3.3.2  Site Installation and Checkout Deliverables





Draft Site Installation Plan and Checkout Procedure within 90 days after the exercise of the option.


Final Site Installation Plan and Checkout Procedure within 280 days or 120 days after the receipt of the option, whichever is later.


Equipment Installed at Airport within 280 days ARO or 120 days after the receipt of the option, whichever is later..


Final System Configuration and Status Report within 320 days ARO or 160 days after the exercise of the option, whichever is later..


Site acceptance test report  350 days ARO or 190 days after the exercise of the option, whichever is later.


On Call Engineering Support commencing at 310 days ARO or 150 days after exercise of option and lasting 1 year.


�



Appendix A


System Requirements





A.1.0: SYSTEM PERFORMANCE REQUIREMENTS





A.1.1: System Coverage:


The system shall provide coverage within the coverage volume designated for the given airport. The coverage volume is defined as the airport operational area defined by the taxiways and runways of the designated part of the airport.  The coverage volume dimensions extend up to 300 feet above the movement area and out to 500 feet beyond the approach end of each runway.  The system shall be expandable in order to provide coverage of the terminal gates and additional parts of an airport if so designated (e.g. expandable to include the western half of DFW airport if only the eastern half is initially implemented).  





A.1.1.1: Dead Zones


There shall be no normal width runway or taxiway region longer than 150 ft. (i.e. dead zone) on which short squitter multilateration, long squitter multilateration, or long squitter ADS-B cannot be accomplished.





A.1.2: Target Capacity


The system shall process and track up to 256 targets that are inside the coverage volume.





A.1.3: Identification and Tracking


The System shall identify all Mode S equipped targets using the Mode S 24 bit identification address.  For each aircraft and vehicle target, the system shall provide a single unique track, throughout the period of time that the target is on the movement area. The contractor shall provide Mode A code to call sign correlation capability.  The government will provide the contractor access to the ARTS database through a serial link to the system.  The Interface Control Document, “Dimensions International ARTS Interface Unit Flight Plan Unit (FPU) Output Definition” January 14, 1997, for this interface is provided in Appendix D.  The contractor shall provide a means to interface to the Flight Plan Unit in accordance with this ICD.  





A.1.3.1: Track Initiation


All targets shall be identified and tracked within a maximum of 5 seconds after entering the coverage volume assuming the transponder is active.


A.1.3.2  Track Output RateThe system shall not output more than two position reports per second.





A.1.3.3:  Mode S Aircraft 3A Code Determination


The system shall be capable of interrogating Mode S equipped aircraft within 3 seconds of track initiation in order to obtain the subject aircraft 3A code.  Periodic re-interrogations shall be made to ensure validity of 3A code.





Resolution:  Requirement Deleted





A.1.5:  Reception Probability





A.1.5.1: Multilateration Probability of Update


On any Mode S or  ATCRBS emissions from targets in the coverage volume, the probability of computing a valid multilaterated position shall be at least 93% averaged over the entire coverage volume including dead zones.





A.1.5.2: Mode S multilateration interrogation 


The system shall have the capability of recognizing the failure to multilaterate on a target within the last three seconds and then interrogate the target to attempt to obtain a multilateration update.





A.1.5.3: ADS-B Probability of Update


The probability that an ADS-B long squitter be received by at least one of the Remote Units shall be at least 99.5% for any target in any position on the movement area 





A.1.6: System Accuracy:


The system shall automatically calculate either a 3D or a 2D-position report using multilateration, depending on the number of receiver stations reporting. The system shall provide positional accuracy in latitude and longitude of 20 feet one sigma on all multilaterated targets in the coverage volume. 


The system shall process and display differentially corrected ADS-B positional information.  The system shall report ADS-B information in the Compact Position Reporting format as defined in ICAO Manual on Mode S Specific Services, First Edition - 1997, Document 9688-AN/952, pages. 2-3 through 2-13 and included as part of Appendix E.





A.1.7: False Targets





A.1.7.1: Mode S multilateration false target rate


A false target is a target defined as either a non-existent target or a target located more than 100 feet from its true position.  The number of Mode S multilateration false target reports displayed inside the coverage area by the system shall not exceed 1 per 24-hour period.  The system shall not produce any tracks on the movement area that are caused by replies from aircraft that are outside the movement area.





A.1.7.2: ATCRBS multilateration false target rate


The ratio of ATCRBS false target reports to real target reports shall be less than 2% for false estimates caused by multipath, garble, or correlation errors.





A.1.8: Interference Limiting


The system shall meet the following requirements.





A.1.8.1: Transponder Suppression


The total "off time" due to suppression that the system causes to a victim transponder shall not exceed one quarter of a percent  averaged over a one-second period (.0025 seconds/second).





A.1.8.2: ATCRBS Fruit


The total replies that the system elicits from a victim ATCRBS transponder shall not exceed 10 in a one-second period.





A.1.9: Performance Monitoring


The system shall contain performance monitoring functions as described below.





A.1.9.1: Subsystems Performance


The system shall contain a performance monitor function to continuously report on the operation of each of the systems lowest replaceable units (LRUs). 





A.1.9.3: Coverage Monitoring Function


The system shall maintain a Mode S and an ATCRBS coverage map table of the movement area for each Remote Unit, with cells variable between 100 and 1000 ft. in 100 ft increments of runway and taxiway. The tables shall contain the probabilities of interrogation, and reply reception for ATCRBS and Mode S signals. The tables should be used in multilateration processing, and also  shall be available in a form suitable for use by maintenance personnel in optimizing initial RT siting and any re-siting made necessary by changes in the airport propagation environment.





A.1.10: Processing Delay


The timing delay between the first receipt of the first pulse of the preamble of each Mode S and ATCRBS reply to the output of a position report at the output port to the Airport Movement Area Safety System (AMASS) shall not exceed 0.25 seconds for both multilateration and ADS-B detection techniques.  This processing delay includes the propagation delay through media interconnecting remotely located receiver/transmitter systems and the centrally located processing/display system.





A.2:0 Receiver/Transmitter (R/T)  and Receiver Unit Requirements:


The remote unit components of the system may be comprised completely of receiver/transmitter units (RTs) or a combination of RTs and receive only units.  The RT units shall conform to the requirements in section A.2.1.  The receiver units (if utilized) and the RT units shall conform to the requirements listed in A.2.2 through A.2.5.





A.2.1  Receiver/Transmitter Requirements


The RTs shall conform to the requirements listed in section A.2.1.





A.2.1.1: Mode S Interrogations


This requirement provides for transmitting Mode S interrogations for surveillance, data link, or broadcast.


The RT shall be capable of transmitting 56-bit and 112-bit Mode S interrogations, including types UF=0, 4, 5, 20 and 21, each having an address, and other bits, excepting parity, as specified by the CPS.  The RT shall perform the Mode S address parity encoding as specified in Ref B Subsection 4.1 of RTCA/ DO-185.  The RT shall transmit said interrogations within 1.5 ms receipt from the CPS of the associated data and information for a single interrogation. The RT shall be capable of transmitting at least 25 said interrogations per second, even if all 25 are transmitted in 0.5 seconds.  The RT shall transmit the interrogation using a power within 1 dB of a power specified by the CPS for that interrogation.  





A.2.1.2: Reception Hierarchy.  The RTs shall listen to squitters, except during transmission of Mode S and ATCRBS interrogations, and a small buffer about the transmissions, where such buffer may include the time to wait for reception of the elicited replies.





A.2.2 Remote Unite Requirements


Not all remote units are required to possess an interrogation capability.  The contractor is free to propose a system with a combination of RTs and receive only units as long as the performance requirements called out in section A.1 are met.  The following requirements apply to both RT units and receive only units.  For ease in terminology, the term “remote unit” is used to describe RTs and receive only units.





A.2.2.1: Time of Arrival.  The time of arrival, as defined and specified in A.2.2.1.1, of each ATCRBS and Mode S reply or squitter shall become part of the data associated with the reply or squitter.





A.2.2.1.1 Time of Arrival Measurement.


This requirement provides for measuring the time of arrival of Mode S and ATCRBS replies.  The time of arrival of a reply is defined as the time of arrival of the first pulse of the reply.  The times of arrival of succeeding pulses in the reply may also be measured and separately output to the CPS.  Each Remote Unit shall tag the arrival measurement with an unambiguous time of 10 seconds or more.  The time of arrival tag shall provide a quantization of no more than 15 nanoseconds.


A.2.2.2 Data Output.  The data bits, time of arrival, two way range (for RT interrogations), interrogation time (for RT interrogations), whisper shout level (If ATCRBS whisper shout is implemented), and other characteristics of each detected Mode S and ATCRBS reply shall be sent to the CPS.





A.2.2.3: Mode S Bits.  The Mode S PPM demodulation process shall be unbiased, that is, in the presence of noise, it shall not favor declaring 1’s over 0’s, or vice versa.





A.2.2.4:  Mode S Squitter Reception


The remote units shall be capable of receiving, processing, and sending to the CPS, 400 squitters per second. The remote units shall make the squitter data bits, log time, time of arrival, and other data, available for output to the CPS.





A.2.2.5  Mode S Reply Reception


The remote units shall be capable of receiving, processing, and sending to the CPS, 50 replies per second. The remote units shall make the reply data bits, time of arrival, and other data, available for output to the CPS.  There is no need to listen for replies after the transmission of broadcast interrogations. 





A.2.3.   ATCRBS Multilateration


Any means of ATCRBS multilateration may be used as long as the performance requirements identified in A.1 are met.  If the contractor chooses to implement the whisper shout form of ATCRBS surveillance, the following requirements should also be met.





A.2.3.1:  Whisper Shout (Only if ATCRBS whisper shout implemented)


This requirement provides for reception of ATCRBS replies, time tagging, and output via the interface. The remote units shall conform to the requirements of DO-185, Section 2.2.5.1, "ATCRBS Signal Reception".  The remote unit shall listen to ATCRBS replies using an MTL as specified by the CPS for the particular listening window. The remote units shall make the ATCRBS reply data bits, time of arrival, whisper shout interrogation identifier (if the RT was the interrogating RT), and the two-way range and/or equivalently the time of interrogation (if the RT was the interrogating RT), available for output to the CPS. The accuracy of ATCRBS code bit declarations shall not degrade with decreasing signal level down to MTL.








A.2.3,1,1: Whisper Shout Interrogations (Only if ATCRBS whisper shout implemented).  The RTs shall be capable of transmitting Mode A and C whisper shout interrogations including the P4 pulse.  The various pulse attenuations shall be adjustable from 0 dB to 31 dB in steps of 1 dB, and shall be as specified by the CPS.  The whisper shout technique is described in DO-185, Section 2.2.8.1 (ATCRBS Surveillance). The CPS shall have the capability to specify a different whisper shout sequence of interrogations for each RT.





A.2.3.1.2: Scheduling at the RTs (Only if ATCRBS whisper shout implemented).   Each RT shall transmit its particular whisper shout sequence at the times of day as specified by the CPS. The CPS shall have the capability to command the transmission of a whisper shout sequence by an arbitrary RT every 200 milliseconds.  Each RT shall be capable of transmitting 2 whisper shout sequences per second.  For example, in one second, it shall be possible to have RTs 1, and 2 each transmit their particular sequence twice, and for  RT 3 to transmit its sequence once, while the remaining RTs do not transmit at all;  and, on the next second, for RTs 1, 2, 3, 4, and 5 to each transmit their sequence once.





A.2.3.1.3: Reply Listening Windows (Only if ATCRBS whisper shout implemented)  Each remote unit shall listen for, and send to the CPS, the ATCRBS replies elicited by itself, and also the ATCRBS replies elicited by the other RTs.  The listening windows shall be adjustable by the CPS.  The listening windows shall be adjustable at any time during operation of the system.





A.2.3.1.4: Fixed Attenuator (Only if ATCRBS whisper shout implemented).  Each RT shall be provided with means to manually insert, at times and of values of the FAA’s choosing, in the transmit path only, a fixed attenuator.  i.e., this attenuator shall not be in the receive path.





A.2.3.1.5:  ATCRBS Reply Detection (Only if ATCRBS whisper shout implemented).   This requirement provides for reception of ATCRBS replies, time tagging, and output via the interface. The remote units shall conform to the requirements of DO-185, Section 2.2.5.1, "ATCRBS Signal Reception".  The remote unit shall listen to ATCRBS replies using an MTL as specified by the CPS for the particular listening window. The remote units shall make the ATCRBS reply data bits, time of arrival, whisper shout interrogation identifier (if the RT was the interrogating RT), and the two-way range and/or equivalently the time of interrogation (if the RT was the interrogating RT), available for output to the CPS. The accuracy of ATCRBS code bit declarations shall not be substantially degraded as reply signal level approaches MTL.  





A.2.4: RT Antennas.


This requirement provides for operation with one single-port antenna; TCAS derivative equipment with dual antenna capabilities are acceptable if a capability is provided to externally (hardware switch or software change) select single or dual capability.  The RTs only need to transmit and receive using one antenna.  The RTs shall be capable of operation with antennas that have a single port.





A.3.0  COMMUNICATIONS: REMOTE UNITS-TO-CPS


This requirement provides for communication of data, commands, instructions, and other information between the CPS and the individual RTs.





A.3.1:  Data Rate: Remote Unit to CPS.  The data rate shall be sufficient to send the data for 450 Mode S squitters and replies per second, and for 150 ATCRBS replies per second, from each RT to the CPS. 





A.3.2:  Data Rate:  CPS to RT,    The data rate shall be sufficient to send the data for 25 Mode S interrogations per second, and 150 whisper shout interrogations per second (if implemented), from the CPS to the ensemble of RTs.





A.4.0:  CENTRAL PROCESSING STATION (CPS)


This requirement provides for the processing of reply arrival times into target position estimates, and the correlation, tracking, and display of these positions, and for calibration and other system functions.





A.4.1:  Reply Correlation.  The CPS shall correlate and identify, and associate as a set, the detected replies, one from each Remote Unit, that correspond to a particular transmission from a target.  The method shall use Mode S identities ATCRBS identities, and time of arrival.  





A.4.2:  Tracking.  





A.4.2.1:  Correlation. The CPS shall correlate the position estimates with track positions that are predicted to the times of the position estimates.  The correlations shall be made on the basis of position and Mode S or ATCRBS identities, when available.





A.4.2.2: Smoothing. The new position estimate shall be formed by alpha-beta smoothing or Kalman-like techniques.  





A.4.2.3: Track Initiation.   The position estimates that do not correlate to existing tracks shall be retained for use in track initiation.  Once a second, the uncorrelated position estimates from the last X seconds shall be correlated, using position and identity, to initiate new tracks.  The time period “X” shall be adjustable from 2 to 6 seconds.





A.4.2.4: Track Drop.  Tracks that are not updated within a nominal period, Y seconds, shall be dropped.  The time period “Y” shall be adjustable from 4 to 8 seconds.





A.4.3: Display.  The CPS shall have a minimum of a 17” color display monitor.  The CPS shall display target positions and identities on the display.  The CPS shall include software that facilitates the input and display of airport map information.





A.4.4: Calibration.  The CPS shall include functions that calibrate the measurements received from the remote units. 


A.4.5: Data link Processing.  The CPS shall include functions that perform the management and bookkeeping associated with the mode S data link function.





A.4.6: Remote Control


The CPS shall provide the capability to remotely restore and control system service.  The CPS shall provide the ability to remotely diagnose and maintain remote unit locations.  





A.4.7: System Status


The CPS shall provide status indications of the functionality of all system components.  





A.4.8:  Airport Movement Area Safety System (AMASS) Interface


The CPS shall interface with the Surface Surveillance Fusion Server (SSFS)  in accordance with “Interface Requirements Document Airport Target Identification System (ATIDS) to Surface Surveillance Fusion Server (SSFS)  ASTERIX Interface for Surveillance”, DRAFT  dated February 12, 1998 provided in Appendix F.





A.4.10:  Uplink of DGPS Corrections to Mobile Transponders:


The contractor shall provide a means to uplink differential corrections in an RTCA-159 format to the mobile transponders.





A.5.0  CALIBRATION


The contractor shall provide a means to synchronize the measured time of arrival stamps from the various Remote Units.  





A.6.0  DATA RECORDING/PLAYBACK 


Data recording shall be implemented in the CPS.





A.6.1: Recording Rate.  The CPS shall be capable of recording the data bits, log time, time of arrival in Remote Unit, time of arrival in CPS, and other information associated with 750 long or short squitters and replies per second, and 750 ATCRBS replies per second. The contractor shall provide a means to collect, store, and time stamp all received data and processed reports at the Central Processing Station. The CPS shall record and time stamp reports output to external systems such as the Airport Movement Area Safety System (AMASS).  The system shall synchronize the local time stamp with a GPS clock.





A.6.2:  Storage Capacity.  The CPS shall be capable storing the data described in A.6.1 for a period of twelve (12) hours.





A.6.3: Format  The contractor shall provide documentation of the extraction message formats and the means to collect and store the data at the Remote Units and/or the CPS.





A.6.4: Playback.  The CPS shall include a playback capability.  The playback capability shall permit the reprocessing of the recorded reply, time of arrival,  and other data.  The system shall be able to reprocess the data using modifications and variations in the CPS multilateration, tracking, and other algorithms, including:





a.)  Varying the Remote Units eligible to participate in the multilateration computations.  





b.)  Varying the Remote Units triad selection algorithms.





c.)  Varying the reply correlation methods.





d.)  Varying the tracker parameters such as gains and correlation windows.





e.)  Varying the false track rejection algorithms.





f.)  Varying the multilateration position computation methods.





Varying the calibration methods.





A.7.0 Environmental Performance - Environmental Conditions. 


The equipment shall be capable of operating in Type III environmental conditions defined in FAA-G-2100F, section 3.2.1.2.4.





A.7.1:  The system shall be designed with the capability to withstand lightning strikes.�
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