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Operational Capability Test Plan





1.  	Introduction.


1.1  	Purpose.


The Air Traffic Control Beacon Interrogator Six (ATCBI�6) Program has been established by the Federal Aviation Administration (FAA) to replace the existing Air Traffic Control Beacon Interrogators, Models 4 and 5 (ATCBI�4s/5s) with current technology monopulse radar systems.  The use of Contractor Off-the-Shelf (COTS) and Non-Developmental Items (NDI) will be the focus for this program in an effort to minimize cost and schedule.  An additional benefit with the COTS/NDI approach is the availability of competitive systems prior to contract award, which can be utilized as part of the evaluation process.  The Operational Capability Test (OCT) will be performed on systems proposed by the various bidders of the ATCBI�6 Program. 


1.2  	Scope.


The OCT activity will be structured such that each qualifying COTS/NDI system will undergo a series of tests which will be used to evaluate technical performance and operational suitability.  The tests will be generically structured so as to allow for a comparative evaluation between the prospective vendors.  The acquired data will be used in conjunction with the other technical proposal material provided by the respective offerors as part of the evaluation process. 


2.  	Reference Documents.


FAA Specification for ATCBI�6 System (Draft), dated 06/05/97


3.  	Test Program Description.


3.1  	Concept and Approach.


The surveillance performance of each subject Monopulse Secondary Surveillance Radar (MSSR) system under test will be evaluated at both a subsystem and a system level.  Data collected will be primarily quantitative in nature to allow evaluative studies to be performed against the FAA requirements.  The types of tests performed will relate to the requirements contained in the system specification, but will not be limited to those requirements.  In many cases, the detail of the tests will attempt to evaluate performance characteristics of implied functional elements of the MSSR, which are essential to achieve the overall system performance.  There will be no pass or fail criteria established for each test, but where tests results clearly indicate a potential deficiency relative to the system specification, deficiency and/or weakness reports will be generated. 


The operational suitability of the subject systems will also be part of the OCT activity.  Capabilities of the system, which deal with maintainability, stability, system control, and integration into the National Airspace System (NAS), will be evaluated.  Once again, to the extent possible, the suitability tests will attempt to collect quantitative data to be used for the technical evaluation. 


The OCT activity will also attempt to quantify the maturity of the hardware and software elements of the subject MSSR to identify the level of COTS and NDI items that comprise the systems.  Configuration data will be closely studied and related to design stability issues by identifying those system elements which are currently in operational use versus those which are developed but not in the production baseline. 


3.2  	OCT Implementation Process.


The formal OCT test period will be limited to a three-week period.  All vendor systems will be concurrently tested during this three-week period, in order to maintain consistent uniformity of technical performance and operational suitability of each system.  A dedicated team of FAA personnel will be assigned to each vendor and will be responsible for all activities from initial installation through development of the OCT evaluation report for that vendor.  Each FAA dedicated team will only focus on their assigned MSSR system. 


The FAA personnel will develop the OCT test procedures, with technical consultation requested from the respective vendors.  The dedicated FAA team will conduct the formal OCT testing.  Since concurrent testing of more than one vendor will occur during the OCT test period, the FAA will also establish an OCT Oversight Test Team to provide oversight of all OCT test schedules and also monitor each group’s activities to insure uniformity of testing environments.  The Oversight Test Team will review and approve all test procedures to insure uniformity of testing prior to the conduct of any formal OCTs. 


3.3  	Activities Leading to Test.


Leading up to the start of the OCT will be a six- to eight-week interval allocated to system installation, optimization, and tailoring of test procedures for vendor specific issues.  Figure 3.3�1 gives the overall site configuration, which is established to accommodate three vendors.  Each vendor will be responsible for the installation of its respective systems.  An installation and optimization plan will need to be submitted by each vendor for FAA review and approval prior to equipment delivery so as to allow for adequate application of FAA scheduling and resource management activities.


The vendor’s installation responsibility is primarily limited to the confines of the dedicated equipment trailer where each respective system will be housed.  The FAA will provide all antenna cabling and simulator cabling to the equipment trailer demarcation panel along with the necessary environmental and electrical power distribution within the trailer.  The vendors will each install, calibrate, and optimize their respective system, providing any equipment or materials necessary to connect with the FAA-supplied interfaces.  Since some of the site resources will be shared between the three vendors, the FAA will maintain and manage scheduling of the common resources.  The vendors will be responsible for ensuring proper overall operation of their respective system, including the shared elements being provided by the FAA.


Upon completion of the MSSR system installation and optimization by the vendor, the FAA test team will commence with the conduct of dry run tests.  This activity will rely on support from the vendors in any areas which require instrumentation or configuration changes of the MSSR system.  This dry run test activity will be open to each vendor but there will be no cross-pollination of information between vendors.  Each equipment trailer will have restricted access so as to maintain confidentiality of the activities. 


Additionally, during this preliminary phase prior to formal test, system configuration will be established.  Detailed configuration documentation will need to be provided to the FAA prior to the conduct of the formal OCT by each vendor to identify the baseline configuration of all hardware and software Configuration Items (CIs).  Any changes to the configuration baseline will require approval by the FAA.�
��
3.4  	Test Environment.


The test environment will seek to equalize all aspects of the interactions each MSSR system will have with the FAA-supplied facility.  A common antenna subsystem will be provided, with emphasis being placed on providing each vendor with an antenna feed having identical phase and attenuation characteristics.  Scheduling of the antenna will also be structured in 2- to 4-hour blocks so as to allow for similar environmental conditions to be experienced during data collections. 


Test simulators and general-purpose test equipment will also be utilized in a common fashion, so as not to bias any results.  The Aircraft Reply Interference and Environmental Simulator (ARIES) will be centrally located and distributed to the three equipment trailers via a switching network.  Multiple sets of test equipment, along with possibly a second ARIES unit, may be made available for informal test activities.  However, during formal OCT activities, a common set of test equipment and simulators will be utilized to collect the formal test data. 


Site configuration will be that of a terminal radar system with a 4.6�second scan rate and up to 150 nautical mile (nmi) radius coverage.  The antenna will be a typical FAA terminal configuration 5�foot open array antenna with 21�decibel (dB) nominal main beam gain.  Each vendor will operate at the same effective radiated power in the sum (() and omni (() channels along with the antenna tilt.  The FAA will establish these operational parameters.  All live-world operation will be in the terminal configuration.  In addition to the terminal configuration, limited enroute configuration (250 nmi radius coverage and 10�12 second scan rates) testing will be conducted utilizing the ARIES. 


3.5  	Test Locations.


All test activities will be conducted at the FAA Technical Center (FAATC), Atlantic City, New Jersey.  Limited facilities for each vendor will be provided at the radar site.  The FAA will furnish each equipment trailer with two workstations to allow for onsite operations.  Any additional facilities required by the vendor will need to be officially requested by the vendor and will be located in one of the FAA office buildings at the FAATC.  The FAA will also provide office space for the FAA test teams and a common conference area for meetings and briefings.  These areas will have restricted access. 


3.6  	Test and Evaluation Tools.


ARIES


Radar Beacon Analysis Tool (RBAT)


General purpose test equipment


4.  	Test Description.


Figure 4.0�1 shows the test configuration for three subject OCT systems connected to FAA’s government furnished equipment (GFE) monopulse antenna system.  Each system can be connected or disconnected in less than a second through the use of three single pole three throw (SP3T) and nine single pole double throw (SPDT) coaxial microwave switches.  When any OCT system is operating but switched to an external 300�watt load, it should not interfere with any other OCT system.  Note that the total coaxial run length is about 200 feet from the subject MSSR system to the input of the antenna on top of the tower. 


�
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Figure 4.0�2 shows how the ARIES is connected to the BI�6s.  As described above, the ARIES can be quickly switched to any of the three BI�6s with enough isolation so all BI�6s can operate simultaneously and independently.  A 10�dB directional coupler is added for use when an external test source is needed.  Note that this figure only shows the switches for Channel A.  Note also that a 10�dB directional coupler at the input to the ARIES is needed to sample the transmitted signals. 


4.1  	Subsystem Test.


Figure 4.1�1 shows a typical transmit and receive (T/R) block diagram of the interrogator with monitoring circuits in the transmission lines.  These connect the GFE monopulse antenna to the amplitude or phase sensing angle of arrival (AOA) BI�6 system.  These monitoring circuits have dual directional couplers that allow sampling of the BI�6 T/R signals; injection of receiver test signals, such as optional test target generator (TTG), the ARIES, or an external source; and a sample of the radio frequency (RF) transmitted signal for the ARIES timing circuits. 


Figure 4.1�2 shows typical monitor circuits of the BI�6.  There are three types of monitor circuits: 


first, there are three monitored transmitted outputs at 1030 megahertz (MHz); two are detected signals from the primary sum (() and auxiliary omni (() transmitters respectively, which go to internal monitors, and the third is an RF output from the sum (S) transmitter which provides timing for the ARIES circuits;


secondly, there are test signal receiver inputs at 1090 MHz from an optional TTG, the ARIES, and an external test source, which are combined before injection into the dual directional couplers toward the three T/R system diplexers;


and thirdly, the received signals at 1090 MHz from the sum (() and omni (() antenna monopulse channels which are detected for use in the BI�6 internal monitors.


4.1.1  	Transmitter.


Transmitted interrogation pulse patterns will be tested using signal analyzers, like the Hewlett Packard (HP) series models 89400 and 8990, and other test instruments.  Two sets of instruments are needed; one for the pulse patterns delivered to the antenna sum (() port and the second one for the side-lobe suppression (SLS) pulses delivered to the omni (() port.  See figure 4.1�1.  Dual directional couplers in the antenna transmitter transmission lines are used to direct samples of the transmitter to the input ports of the analyzer, and injected test signals to the receiver input, etc.  If there are no free test ports to sample the transmitter outputs, then a break in the existing RF transmission lines will have to be made. 


The FAA also plans to check the power at the input to the antenna system on the tower, which, in essence, measures the insertion loss between the BI�6 transmitter output and the input to the antenna system. 


Duty cycle.  This test is one hour in duration and contains various combinations of short-term and continuous duty cycles shown below for primary (sum) and auxiliary (omni) transmitters.  What will be noted are the relative loss of power in the pulse trains and any distortion in the pulse shape over the one-hour test. 


�
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��
��
PRIMARY (SUM) 


64% for 0.0016 second


50% for 0.0060 second


7.6% for 0.040 second


5.5% for 2 seconds


5.0% for continuous service


AUXILIARY (OMNI)


0.46% for 0.006 second


0.1% for continuous service


Pulse characteristics.  The nine ATCRBS and Mode Select Beacon System (Mode S) modulations, shown below, that are used in the duty cycle tests, can have their individual pulse stream characteristics tested during the one-hour duration tests.


ATCRBS Pulse Stream				Remarks


-  Mode 3/A	straight Beacon�Interrogator (BI) mode


-  Mode C	straight BI mode


-  Mode 2	straight BI mode


-  Mode 3/A - only all call	with P4  pulse


-  Mode C    - only all call	with P4  pulse


-  Mode 3/A - Mode S all call	with P4  pulse


-  Mode C    - Mode S all call	with P4  pulse


Mode S Pulse Stream 					Remarks


-  Mode S short interrogation messages	


-  Mode S long interrogation messages	contains Extended Length Message (ELM) format


Characteristic pulse parameters that are measured are:  pulse width, pulse spacing, rise and fall times, pulse position, noise between pulses, and number of pulses.  The specific pulse parameters which can be measured while examining the pulse characteristics along with pulse power levels for the Mode S are:  the power output level, identity (ID), the continuous wave (CW) pulse power inside the pulse, and frequency.  ATCRBS pulse formats for both the primary (sum) transmitter and the auxiliary (omni) transmitter will also be measured.


Each of the six pulses from P1  to P6  is measured at maximum (32 dBw) and at minimum (17 dBw) levels for both at the primary (sum) and auxiliary (omni) outputs.


RF power 0.25�dB increments are checked, on a random basis, levels between 32�dBw and 17�dBw levels.


Most of the above measurements require a separate trigger from the NDI BI�6.


Mode 4 pulses will not be tested.


Data taken will corroborate the frequency accuracy of the P1  through P6  pulses and the phase reversals in the P6  pulse.


4.1.2  	Receiver.


Block diagram in figure 4.1.2�1 outlines a typical BI�6 phase sensing receiver between the antenna inputs and the input to the digital signal processing circuits.  Systems should have an external insertion point at the antenna terminals for the ARIES.  Other individual tests using external test signals are performed using the 10�dB directional coupler in the ARIES setup as an insertion point.


4.1.2.1  	Angle of Arrival (AOA) Accuracy Tests Using the ARIES.


The key receiver test is the accuracy of the angle of target intercept off boresight.  FAA instrumentation will simulate off boresight signals for the received sum (() and difference (() antenna ports using a certified ARIES.  For a set of initial conditions:  a constant RF antenna input level; at constant range; at a constant frequency of 1090 MHz; and at various off boresight angles (OBAs) from +2( to �2(, the range of sum (() and difference (() signals are varied such that the ratio of the two, i.e., (((, varies from +6 dB to �32 dB.


The above test is repeated at RF sum levels from �20 dBm to �80 dBm, in 10�dB increments.


Tests in a. and b. are repeated for frequencies at 1087 and 1093 MHz, but not necessarily in 10�dB increments.  For now, three levels (�20.0 dBm, �50.0 dBm, �80.0 dBm) are deemed adequate.


A random sample of at least two tests in each of a., b., and c. are repeated for a three-day period.  These tests will check out the long-term drift of the initial BI�6 calibration.


All data are taken at the interface between the digital data output of the RF/IF section and the input to the dwell processing subsystem.


4.1.2.2  	Sensitivity and Linearity Tests.


For individual tests there are three major interfaces that need to have sampled outputs.  They are the RF/IF front end; the IF signal processing and video detector; and the video quantizer.  Test signals are inserted directly into each channel input at the 10�dB directional coupler input port reserved for these signals or directly by breaking the transmission line to the antenna, where the use of one or the other depends on the test.  Parameters tested are as follows:


�
�


�
Dynamic range is checked by measuring the tangential signal sensitivity (TSS), i.e., the pulse signal level as it comes out of the noise in the log video, at the low end and some higher level.  The TSS parameter can be measured at the IF level out of the front end or at the video outputs.  Also, a noise figure measurement can be made at the RF/IF receiver front-end output when the input RF test signal is fed from the antenna inputs. 


The higher level can have several different criteria.  Two such criteria are accuracy of the gain slope and where saturation occurs.  Accuracy of the log video gain slope is measured to the point where the log linearity varies by 0.5 dB.  Saturation begins, typically, at the 1�dB point from linearity.


Linearity is usually required at the AOA detectors and log video amplifiers.  Log video linearity is measured by how smooth the transitions are between saturated cells.  Similarly, the linearity of the AOA phase detectors is measured by the slope of the voltage out verses the AOA.


4.1.3  	Reply Processing.


Four categories of reply processing, tabulated below, will primarily be tested with the ARIES.


detection and decoding capabilities for all transponder modes except Mode 4


conflict resolution for 2, 3, and 4 target scenarios, resolving close targets in range and azimuth, and comb out replies from bunched false replies unsynchronized in time (FRUIT) targets.


multi-path interference


low signal to noise ratio strength with a ring of targets, using sensitivity timing control (STC) with the sum (() receiver input set from �73 dBm to �79 dBm.


4.1.3.1  	Detection and Decoding.


All Modes except Mode 4 are checked as straight detection, that is, not in the presence of FRUIT.  Pulse widths, pulse spacing, frequency and power variation of the various reply modes will be varied to establish the receiver detection characteristics.  Reply level extraction or reply processor data monitoring will be used to collect the data.


4.1.3.2  	Multiple Conflict Target Scenarios (FRUIT).


Multiple conflict reply sensing for ATCRBS and Mode S transponder replies has five categories.  They are defined in section 3.4.5.3.1.1 Multiple Reply Sensing of the Mode S specification FAA�E�2716 and are:  “interfering”, “closely spaced”, “garbling”, “interleaved”, and “phantom bracket”.  All are tested using from one to four carefully chosen targets.


4.1.3.3  	Multipath Interference.


ARIES will simulate several multipath environments varying azimuth, range, mode, RF signal strength, and variation of multipath return levels.  Target detection versus pulse target rejection characteristics will be evaluated.


4.1.3.4  	Low Signal Strengths.


ARIES is used to set up a ring of straight targets plus a gradation of FRUIT from a low to a high number.  Varied signal levels from �73 dBm to 1 dBm lower than system minimum threshold level are inputted to the sum ((), delta ((), and omni (() receiver channels.  Tests are conducted with and without STC engaged.


4.1.4  	Calibration.


Test will be conducted for the verification of the BI�6 calibration process and identify effects due to time and environment using at least one fixed surveyed reference point from calibration equipment already in place on the test range.  The calibration equipment, or “parrot”, can be at any range and one specific azimuth.  The range calibration and OBA lookup tables are checked daily for at least three consecutive days.  Again, reply data is recorded.


4.2  	System Performance.


The system performance shall be tested in both a live and a simulated ARIES environment.  System characteristics that will be verified include target detection, accuracy, false target processing, and target capacities.


4.2.1  	Test Parameters.


The following test parameters shall be applied for the conduct of the performance tests as described in section 4.2.2:


All tests will test both Mode S and ATCRBS transponder types, in mixed or individual environments.


All live data collection will be performed under a terminal configuration, while some of the applicable ARIES test scenarios will be conducted in both terminal and enroute configurations.


Data will be extracted and recorded at the ARIES and at the surveillance dissemination modem outputs of the system.


Effective beamwidth of the system shall be varied from 2.4( to 3.6( for various tests.


The effective all-call pulse repetition frequency (PRF) shall be varied from an average of 4 replies/beam-dwell to 8 replies/beam-dwell.


Digital search radar data will be simulated by the ARIES and injected into the MSSR for beacon/radar correlation.


4.2.1.1  	ARIES Scenarios.


The following items describe the ARIES test scenarios that will be used in the system performance tests.  In some test cases, the scenarios may merge or mosaic to test the system under multiple stress conditions simultaneously.


Surveillance Stress.  This scenario consisted of 41 dynamic targets performing various types of maneuvers including straight-line tracks, turning tracks, overtaking patterns, and crossing tracks.  The purpose of this scenario is to gather baseline data on the system’s ability to maintain tracking in many complex situations.


Capacity.  These scenarios (ATCRBS only, Mode S Only, and 50/50 Mixed) are dynamically ramping scenarios.  They begin with a light load and gradually build up to a 700 target per scan capacity.  The targets then move to the distribution defined in the ATCBI�6 specification section 3.1.10.  The purpose of these scenarios is to gather data on the system’s ability to handle capacity situations.


FRUIT.  Various FRUIT scenarios will be employed with FRUIT levels varying from no FRUIT to heavy FRUIT (40 kilos (k)/second (sec) ATCRBS, 640/sec Mode S).


Overload.  This scenario is similar to the capacity scenario, except once the scenario reaches the 700-target plateau, it continues to ramp up to 1023 targets.  The overload targets are distributed evenly over the three non-peak quadrants.


Reflector.  This scenario simulates real and false target returns based on the existence of 16 reflectors, 4 in each quadrant.  All combinations of true target quadrant and false target quadrant are tested; e.g. a real target in the 0�90( quadrant shall have a reflected false target generated in the 0�90(, 90�180(, 180�270(, and 270�360( quadrants using four different reflectors.


Real World.  These scenarios are generated from recorded surveillance data collected from operational FAA environments with known false target conditions.  This provides the ability to evaluate a system’s ability to eliminate known false target characteristics that occur at these Airport Surveillance Radar (ASR) and Air Route Surveillance Radar (ARSR) facilities.


4.2.2  	Test Cases.


4.2.2.1  	Target Detection.


The target detection testing of the system will verify the system characteristics defined in the following subsections:


Spatial Coverage.  Both live data collection and ARIES scenarios will measure the envelope of detection (detection volume).  Key elements will include detection range (for both terminal and enroute configurations), minimum/maximum altitude detection, contiguous azimuth detection, and minimum/maximum elevation angle detection.


Target Detection.  The target detection characteristics shall be checked using live world targets and ARIES low signal level scenarios.  Power and frequency variations using a special purpose transponder will test the detection of marginal transponders.  Key areas of verification include probability of detection (Pd), ATCRBS and Mode S code reliability, altitude reporting reliability, and beacon blip/scan ratio.


Fringe Area Coverage Detection.  Live data shall be used to analyze the system’s ability to track targets through the fringe areas of the beam, both low elevation and zenith cone areas.  Particular attention will be paid to outlying airports with significant target traffic, where an adequate number of tracks are acquired and dropped from the coverage area continuously.


Conflict Situation Scenarios.  Both live and ARIES environments shall be used to evaluate the system’s performance in conflict situations.  Key areas of analysis will verify the system’s ability to resolve tracks in conflict situations.  For these situations, the parameters, which will be evaluated, will include track Pd, code reliability and confidence, code swap percentage, and split rate.


4.2.2.2  	Accuracy.


System accuracy testing will measure both stationary and moving targets in a live environment, using the most accurate data format available and common to all the systems under evaluation.  Moving targets shall be analyzed using a 9�Point accuracy algorithm and known fixed parrots shall be analyzed using a permanent echo analysis algorithm.  Power and frequency variations using a special purpose transponder will test the system’s ability to deal with marginal transponders.


4.2.2.3  	False Target Conditions.


The false target processing capabilities of the system shall be tested using reflector scenarios in an ARIES environment.  Real world scenarios shall also be executed to simulate operational environments of facilities with known false target conditions.  Live data will also be evaluated to measure performance in a live environment using local reflectors and targets of opportunity.  The system will be evaluated on its ability to handle known fixed and dynamic reflectors.


4.2.2.4  	Target Capacity.


The system target capacity shall be tested using the ARIES to provide both capacity and overload capacity scenarios in both a terminal and enroute configuration.  The scenarios shall be ATCRBS only, Mode S only, and 50/50 mixed, as well as with heavy, intermediate, moderate, and no mixed FRUIT interference.  The key parameters to be evaluated include, but are not limited to, Pd, code reliability and confidence, false targets, data delays, discrete interrogation scheduling and overload processing.


4.3  	Interfaces.


Surveillance.  Each evaluated system shall have its surveillance interface performance evaluated in accordance with the following conditions:


Input - The ARIES shall inject various digital radar only and radar/beacon targets at ranges and azimuths and the reported output signal recorded as to determine if the candidate system reported radar only targets, and those of a merged radar/beacon target at the proper range and azimuth.


The output format of the system under evaluation shall have its output message format evaluated as to determine in existing interface compatibility to the following FAA En Route and Terminal environments using the CD�2 data formats.


Remote Monitoring System (RMS).  If the vendor has a developed RMS, then this system must be provided for proper evaluation.  The RMS is to be established in the same environment as the beacon system and local maintenance terminal to avoid external land lines and remote locations, allowing remote testing to be performed at the local site.  The RMS shall be evaluated as to its ability to be the point of control, default, and all operation commands contained on the RMS shall be exercised and the results documented.


Operator Controls.  Each system to be evaluated shall have various functions such as the following functions verified, using the local and/or remote maintenance terminals, as to determine the performance of its operator controls:


The channel commands for “online”, “standby”, and “off-line” shall be exercised and the determination made as to the actual results, via the maintenance terminal.  In addition, the maintenance terminal shall be exercised to perform Built In Test (BIT)/Fault Isolation Test (FIT) operation of the standby or off-line channel and the determination made as to the results achieved. 


Each candidate system shall be required to identify and verify the system monitoring functions which are supported and are reportable to the local and remote operator consoles.  A report shall be generated as to which of these functions were monitored and that the resulting information displayed on the computer screen is easily interpreted.  This is to evaluate the existing system performance using operator controls. 


A channel change command shall be issued by the RMS while the local terminal has control and the results documented.


Incorrect sequence keyboard entries will be input into the system and the results documented.


4.4  	System Control/Recovery.


System Control.  Each vendor’s local maintenance terminal shall exercise all of its rated commands and each result shall be recorded as to the accomplishment of its intended task and the determination made as to user friendly command screens and organization of data display windows.


System Recovery.  Each candidate system shall, once operational capability is achieved, be subjected to the following conditions and its response recorded:


Main AC power removed for one minute and then restored.


Main AC power removed for not more than 15 seconds.


The operational channel is switched to off-line.


Commands given to its on-line channel to perform self-test diagnostics.


Power down of the local operator control monitor and, after a one-minute interval, restore power to that device.


4.5  	Maintainability.


The system under evaluation shall be subjected to the following maintainability tasks:


Software Changes.  The vendor shall explain how system software is changed when a software modification is warranted.  This description shall include the physical description, such as loading software to the system, changes of programmable devices, the use of Magnetic Material to input data, and all other pertinent information.


Troubleshooting.  The vendor shall induce a simulated failure by the disconnection of an input or output signal, as determined by joint FAA and vendor agreement, for both the receiver and transmitter.  FAA test personnel will perform troubleshooting using BIT/FIT and technical documentation to isolate the fault down to the proper Lowest Replaceable Unit (LRU).


LRU Replacement.  Each system being evaluated will be subjected to LRU replacement and alignment in the receiver, transmitter, and processor subsystems using supplied technical documentation supplied by each vendor.  After replacement of the applicable LRUs, the system shall be restored to its normal operational condition.


4.6  	Documentation Review.


At a minimum, this should include alignment procedures, cabling diagrams, site adaptation procedures, diagnostic manuals, user operation manuals, and schematic diagrams.


Field Delivered Documentation.  Each qualifying system shall have technical documentation that is normally used with the vendor’s system for on-site field maintenance.  The FAA will review this documentation for technical content and maintainability of the applicable system. 


Mock Troubleshooting.  Maintenance personnel will perform mock troubleshooting using schematic diagrams, to perform diagnostic analysis of key signal flows through the electronic subsystems.


4.7  	Vendor Specific Test.


An optional portion of the OCT will be allotted at the conclusion of the tests to allow the opportunity to evaluate portions of the vendor technical proposal which may be unique to that vendor.  These tests will be at the discretion of the FAA, but will be developed and conducted in conjunction with the specific vendor.


5.  	Test Management.


5.1  	Roles and Responsibilities.


5.1.1  	Vendor Roles and Responsibilities.


Each vendor will establish a team who will be responsible for the installation, operation, and maintenance of their respective MSSR system.  The specific roles required are:


Vendor Test Director - A single test director will be identified by each vendor.  The vendor test director will be responsible for the success of the overall OCT goals.  The vendor test director will coordinate all scheduling and resource allocation decisions which relate to their respective systems.  The test director will also be responsible for data and equipment security, configuration baselines, and vendor-supplied support test equipment.


On-site Technical Support - Each vendor will supply on-site technical support to install, operate, and maintain the MSSR system.  On-site technical support will also be present during all FAA attended activities that utilize the MSSR system.  Any activity that requires connection, adjustment, or reconfiguration of the MSSR must be done by the vendor technical support staff.  The vendor technical staff need not support operation of normal operator control panels and control devices.


Factory Technical Support - Extended technical support for each MSSR system will be supplied by each vendor to address any issues that cannot be resolved by the on-site staff.


5.1.2  	Government Roles and Responsibilities.


The Government shall establish dedicated test teams to work jointly with each vendor to accomplish the OCT goals of that vendor.  The specific roles required are:


FAA Test Director - A single test director will be identified who will be responsible for the overall schedules and resources of the total OCT.  That test director will provide direction to the government oversight team, be the contact point for the individual vendor test directors, allocate government furnished resources, develop schedules, and maintain schedules.  Approval of the OCT test procedures is the responsibility of the FAA Test Director.


FAA Oversight Test Team - An FAA team of two to three members shall assist the FAA test director in conduct of the OCTs.  The oversight team will coordinate and manage test activities between teams to assure overall FAA OCT program goals.


FAA Test Leads - An FAA test lead will be identified for each dedicated test team.  The test lead will be responsible for the development, execution, and reporting of the respective OCT activities.  Receipt of the test procedure approval will also be his/her responsibility.  The test lead will coordinate activities with the respective vendor test director and the FAA test director.


FAA Site Manager - An FAA site manager will be identified who will assure the proper operation and usage of the FAA facility and equipment.  The site manager will be kept fully informed of all activities being conducted and will notify the FAA Test Director of any issues or conflicts.  Normal maintenance and repair of site equipment will be the site manager’s responsibility.


5.2  	Test Team Conduct.


The test teams will be structured such that each team, comprised jointly of FAA and vendor staff, will operate independently.  The test teams will be tasked with development of test procedures, conduct of dry run and formal tests, reduction/analysis of acquired data, and generation of the evaluation report.  Each test team will conduct test activities on a single MSSR system.  There will be no sharing of information between the test teams once dry run testing begins. 


The scope of this test plan and an initial version of a generic test procedure will be the prime mechanism used to assure comparable testing results.  The FAA oversight team will also be a significant resource used to assure the individual OCT efforts stay within scope and that the results will allow an adequate technical evaluation of the subject MSSR systems. 


6.  	System Configuration Management.


6.1  	Testbed Configuration Control.


The process to establish the configuration baseline of the MSSR system and any vendor-provided test tools will occur during installation and dry run testing.  As the individual FAA test team becomes familiar with the specifics of their system, the structure of the configuration information will be developed.  All hardware and software CI will be identified by the vendor and key configuration information such as revision level, model number, serial number, and assembly number will also be provided by the vendor.  This collection of data will be formalized prior to the start of the formal OCT during the Test Readiness Review (TRR), at which time the official test article baseline will be established. 


The completion of the TRR will be the point in time at which all unauthorized configuration changes to the system are prohibited.  Changes to the baseline configuration will be allowed only after formal FAA approval and are FAA witnessed.  That shall include changing of site adaptable parameters (SAPs), adjusting electronic levels, or performing routine maintenance actions.  Any unauthorized changes to the system or test tool configuration may invalidate the OCT for the particular vendor and require partial or full retest of any completed activity.


6.2  	Test Readiness Review.


A TRR shall be conducted prior to the start of the formal OCT activity.  The TRR shall verify the completeness of elements necessary to conduct the formal OCT activity.  These elements shall include approved test procedures, test article configuration certification, test tool certifications, facility schedules, initial conditions list (i.e., SAPs, control settings, input/output levels), and items necessary to transition the system to an operational mode. 


6.3  	Test Execution.


The formal OCT tests shall be jointly witnessed by both FAA and vendor appointed representatives.  The test will begin with the establishment of initial conditions for the test article and all supporting equipment and tools.  All software loadable devices will be brought to a test ready status by loading and executing that material presented during the TRR which hosts the software executable data.  During test execution, data collected will be clearly marked to allow clear correlation to the test procedure and will be stored in a secure place for subsequent reduction, analysis, and archiving.  A detailed formal test log of all test activities will be maintained, with copies initialed by both representatives, and made available to the associated test directors and test lead on a daily basis.  Any deviation from the test procedure or unexpected anomalies also will be duly noted in the test log.  If the need to rerun a portion of the test procedure arises, the test will be resumed at a point in the test procedure where initial conditions of the test article and supporting tools can be established.  


6.4  	Test Schedules.


Test schedules will be developed and maintained at two levels.  A common test schedule between all vendors will be established detailing allocation of shared facility resources such as the antenna subsystem and ARIES.  The nature of the tests being conducted during these periods will not be contained in this level schedule.  The common test schedule will be posted one week in advance and will span seven days.  Each vendor will submit written requests for the site resources 10 days in advance.  The FAA Test Director will establish a draft schedule for review one day prior to posting to allow for mutually agreed to changes.  A lower level test activity schedule will be established between the FAA test lead and the vendor test lead.  This schedule will identify the specific test activities and personnel needed during the schedule interval.  This schedule will only be made available to the respective team members and the FAA oversight test team. 


6.5  	System Problem Reports.


System Problem Reports will be generated to document any instances where the test article, support equipment, or facility is not operating in accordance with its specified performance parameters.
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