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1.0 Introduction

The RF Line Section program will procure coaxial RF Line elements for use with air-to-ground communications equipment systems.  

The acquisition is intended to be a competitive, Commercial-Off-The-Shelf (COTS) procurement. An Operational Capabilities Test (OCT) of each Offeror’s proposed coaxial RF Line section will be conducted prior to contract award.  The OCT will serve as an integral element of the technical evaluation and source selection process.

1.1 Background

The Federal Aviation Administration (FAA) requires Air/Ground (A/G) voice communications links to provide Air Traffic Control (ATC) services to all classes of National Airspace System (NAS) users.  These links support all phases of flight including ground movements; departures and arrivals; and en route.  They are used to ensure aircraft separation, transmit instructions and clearances, permit hand-offs, provide weather services, pilot reports (PIREPs), and communicate with Automated Flight Service Stations (AFSSs).  Two separate communications links are provided.  Civilian aircraft, including air carrier and general aviation are served in the Very High Frequency (VHF) band and the Department of Defense (DOD) aircraft in the Ultra High Frequency (UHF) band.  Both of these links are provided via ground based communication sites.  Coaxial RF Line Sections are installed at these facilities to support installation and maintenance of FAA air-to-ground communication transmitters.  

The Coaxial RF Line Sections are to be self-permanent mounting and insertion into a 50-ohm nominal impedance transmission line.  Using separately procured, commercially available, compatible detecting elements, the Coaxial RF Line Section will be used to monitor the Voltage Standing Wave Ratio (VSWR) of the FAA’s Very High Frequency (VHF) and Ultra High Frequency (UHF) communications equipment.  Each Coaxial RF Line Section will adhere to those engineering design characteristics essential to minimize the generation of, and susceptibility to, radio frequency interference (RFI).

1.2      Purpose of the Test Plan

This test plan delineates the OCT philosophy, concept, and requirement verification approaches.  It also identifies the test configurations, personnel roles, and related OCT activities.  Each Offeror’s submittal(s) will be evaluated to functionally characterize and verify that the submittal(s) operate as specified.

1.3 Scope of the Test Plan

The plan covers all planning aspects for the conduct of the RF Line Section OCT.  Specifically, this plan identifies the methods for verifying requirements, the roles and responsibilities of both the Offeror and FAA, the schedule of OCT events, and high level descriptions of the OCT Test Equipment.  As applicable, this plan follows the content and format of the FAA Acquisition Management System (AMS) Test and Evaluation (T&E) Process Guidelines.

2.0 Reference Documents

The following documents form a part of this document to the extent specified herein.  

AMS-T&E
Acquisition Management System Test and Evaluation Process Guidelines, April 2002.


Coaxial Radio Frequency (RF) Line Section, draft Product Description
3.0 System Description

3.1 System Overview

Coaxial RF Line Sections are installed at these facilities to support installation and maintenance of FAA air-to-ground communication transmitters.  The Coaxial RF Line Sections are permanently inserted a 50-ohm nominal impedance transmission line.  Using separately procured, commercially available, compatible detecting elements, the Coaxial RF Line Section is used to monitor the Voltage Standing Wave Ratio (VSWR) of the FAA’s Very High Frequency (VHF) and Ultra High Frequency (UHF) communications equipment.  

3.2 Interfaces Overview

The RF Line Section will include the following:

3.2.1 External Interfaces

a. RF Interface(s) for 50-ohm coaxial transmission systems. One interface will be a “N” type female input RF connector; the other will be a “N” type female output RF connector.

b. A DC Interface to mate with Navy type DS-491859 cable connector.

3.2.2 Internal Interfaces

a. A 1” diameter element insertion port interface for removal and insertion of interchangeable detecting elements.

4.0 Program Description

RF Line Section testing consists of pre-contract award and post-contract award T&E program.  This document describes the framework of the pre-contract award OCT program.

4.1 Approach and Concept

The OCT consists of verifying each Offeror’s RF Line Section submittals for compliance with selected requirements defined in the Screening Information Request (SIR).  This verification process will utilize application specific test tools located in ATC laboratories at the William J. Hughes Technical Center (WJHTC). A series of manual tests and inspections, conducted by the OCT Test Team, will verify compliance with selected requirements.  Appendix B, OCT Case Descriptions, delineates the verification process approaches for pre-contract award RF Line Section requirement evaluation.  

4.1.1 Evaluation Approach

The collected test data will be examined to determine a quantitative evaluation of each Offeror’s RF Line Section.  Test data logs will be reviewed, reduced, analyzed, and recorded.  Anomalies will be recorded on Discrepancies Sheets.  Test data and  Discrepancy Sheets will be compiled into a OCT Test Report.  Each requirement will be cross-referenced to the data and/or Discrepancy Sheets and a determination will be included in the test report as to whether the Offeror’s RF Line Section did or did not comply with each requirement.  The Test Report will then be provided to the Technical Evaluation Team (TET) for inclusion in the Source Selection Process.

4.2 Test Environment

Testing activities for the RF Line Section(s) will be conducted at a selected WJHTC A/G Communications Laboratory.  The Laboratory will contain the OCT Test Equipment described in Section 5.3.1. 

4.3 Test and Evaluation Descriptions

The RF Line Section OCT is comprised of two (2) functional T & E categories.  The functional categories are subdivided into test cases for requirement verification.  Each OCT test case will help to verify the requirements as listed in Appendix A, OCT Verification Requirements Traceability Matrix (VRTM). 

4.3.1 Functional Test & Evaluation Categories

Figure 2, RF Line Section OCT Test Categories, depicts the three functional test & evaluation categories engineered to support the OCT. 
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Figure 1.
RF Line Section OCT Test Categories

4.3.1.1 Inspections 

4.3.1.1.1 Case Description

The Offeror’s submittals will be primarily inspected during the execution of this phase.  Types of requirements that will be verified include: connectors; controls; size and weight; labeling; and installation/removal.

4.3.1.1.2 Functional Flow

Requirements were grouped under the following case headings:

· ICON – Construction Compliance

· INTF – Interface Compliance

4.3.1.2 Testing 

4.3.1.2.1 Case Description

The Offeror’s submittals will be tested utilizing specialized test equipment (i.e. RF Power Meter, RF Analyzer, etc.) and data recording equipment.  Types of requirements that will be verified include VSWR and Insertion Loss.

4.3.1.2.2 Functional Flow

Requirements were grouped under the following case headings:

· TINL – Insertion Loss & Interface Compliance

· TSWR  – Insertion VSWR

· TS&W – Size & Weight

4.3.2 Verification Requirements Traceability Matrix

The OCT VRTM contained in Appendix A provides a cross-reference from each requirement to the OCT test method(s) and the test case(s).  All crossovers in test method and test cases for a requirement are noted in the VRTM and in the individual test cases.  A brief description of each test method is given below:

a. Test (T).  Test is a method of verification wherein performance is measured during or after the controlled application of functional and/or environmental stimuli.  Quantitative measurements are analyzed to determine the degree of compliance.  For the purposes of the OCT, the FAA will perform all tests at the WJHTC.  The testing may be either automated or manual.

b. Demonstration (D).  Demonstration is a method of verification where qualitative determination of properties is made for an end-item, including software and/or the use of technical data and documentation.  The items being verified are observed in a dynamic state with the degree to which quantitative measurements (available for Government review and validation) are subject to Offeror discretion.  For the purpose of this OCT, no demonstrations have been assigned.

c. Analysis (A).  This method of verification consists of comparing hardware or software design with known scientific and technical principles, procedures, and practices to estimate the capability of the proposed design to meet the mission and system requirements.  This will be accomplished by the FAA review of technical data either collected by the Offeror and compiled into a data analysis report and/or a “White Paper” prepared by the Offeror against specific requirements.  For the purposes of this OCT, no analyses have been assigned.

d. Inspection (I).  Inspection is a method of verification to determine compliance without the use of special laboratory appliances, procedures, or services, and consists of a non-destructive static-state examination of the hardware or software.  For the purposes of the OCT, the FAA will perform all inspections at the WJHTC.

e. Verified by Lower Level Requirement (LL).  This indicates that higher level requirement is verified by testing a multitude of lower-level requirements.  When possible, the lower level requirements will be identified in the remarks.

f. Not Evaluated (NE).  This indicates that a specific requirement will not be evaluated.  For the OCT, this method generally applies to a limited number of requirements.
4.3.3 Test Case Descriptions

Appendix B provides a detailed description of each test case grouped by test function.  An alpha nomenclature is used to identify each test case.  A brief description of the contents of Appendix B for each test case is given below:

4.3.3.1 Test Objectives

This section of the test description states the test case objectives and requirements that are being evaluated.

4.3.3.2 Test Criteria

This section of the test description defines the success criteria for the test case objectives and requirements.

4.3.3.3 Test Approach

The test approach states the methods used to evaluate the test criteria.  This can include a list of the types of tasks or activities that will occur, the specific test conditions, or special operational situations that may occur in the test.

4.3.3.4 Data Analysis Methods

This section of the test description states the methods and analysis tools used to accomplish data reduction for each test case.

5.0 Test Management

This section will provide the overall test management requirements and details for the conduct of the OCT.

5.1 Test Management Organization

OCT tests will be conducted by personnel from the Air/Ground Communications Team at the William J. Hughes FAA Technical Center (WJHTC).  This team is responsible for managing the development, testing, and utilization of the OCT Test Equipment and ensuring the OCT activities adequately test each Offeror’s submittal(s).  Figure 2, OCT Test Organization, identifies the typical OCT personnel resources.
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Figure 2. Typical OCT Test Organization

5.1.1 Roles and Responsibilities

This section identifies the various organizations and personnel that will conduct and support the OCT testing.

5.1.1.1 Test Director

The OCT Test Director is responsible for overseeing all OCT testing.  Additional responsibilities include coordination of all testing activities with the FAA Technical Program Manager and the OCT Test Coordinator.  In addition, the test director is responsible for defining the overall schedule and milestones for OCT testing.
5.1.1.2 OCT Test Coordinator

The OCT Test Coordinator serves as the FAA Point-of-Contact (POC) on all OCT related activities while the Offeror’s subsystem is evaluated at the WJHTC.  The test coordinator’s responsibilities include receiving and logging the OCT equipment from the Offeror, scheduling/rescheduling the daily OCT test activities, and reporting (where appropriate) the test results to the OCT Test Director, the TET, and Contracting Officer.  The OCT Test Coordinator will also make the final determination on test results when conflicts or discrepancies occur.

5.1.1.3 OCT Test Equipment Support Engineers

OCT Test Equipment engineers will be used to maintain and troubleshoot the OCT Test Equipment.  They will only participate on an as needed basis.  They will not be involved in the evaluation of the Offeror’s submittal.

5.1.1.4 OCT Team Lead

The OCT Team Lead is responsible for ensuring that the Test Procedures are followed and that data is collected as specified for data reduction and analyses, identification and documentation of problem areas, and the preparation of required documentation and test reports.  The Team Lead gathers the information from the various Test Engineers under their direction and reports the results of the daily OCT test activities to the Test Coordinator.  The Team Lead is also required to perform all functions of the OCT Test Engineers.
5.1.1.5 OCT Test Engineers

The OCT Test Engineers are primarily responsible for executing the test case procedures.  Additional activities include preparation of the OCT Test Equipment configuration for each test case, providing results of all verification efforts, analyses, inspections, and operational status throughout the OCT tests. The test engineers receive training on the following:

a. Operation of the OCT Test Equipment

Test engineers also receive training and have knowledge of the following:

a. OCT Test Equipment Data Collection Tools

b. OCT Test Plan and Procedures

c. OCT Test Data Sheets

d. OCT Deficiency Reports

e. Security Procedures
5.1.2 Other Participating FAA Organizations

As necessary, members of the A/G Communications Product Team (PT) may be requested to assist in the development, planning, and execution of the OCT.  The level of their support will be coordinated with the Acquisition and TET Leads.

5.1.3 Offeror Roles and Responsibilities

5.1.3.1 “Submission for OCT” Equipment

The Offeror shall deliver the “Submission for OCT” as defined in the SIR.

5.1.3.2 Installation and Checkout

The FAA will bring the sealed Offeror’s “Submission for OCT” out of storage at the beginning of that Offeror’s OCT period.  The FAA will inventory the “Submission for OCT” to ensure that it is compliant with the SIR.  

5.1.3.3 Re-packing and Removal

At the conclusion of the OCT for each Offeror, FAA representative(s) shall repackage the RF line sections in their respective shipping containers.  

5.2 Configuration Management

WJHTC Test Engineers perform verification of the wiring, testing, and subsequent configuration of the OCT Test Configurations prior to the receipt of any Offeror submittals.  The OCT Test Equipment will be benchmarked against known standards of voltage, time, frequency, power, etc., and such standards will be readily available for calibration or verification purposes in the event that it is required.  Test Engineer(s) also perform System Configuration Management (CM).  At the start of each test day, the Test Engineer(s) will verify the status of the OCT Test Equipment.  A CM checklist will be completed to verify any hardware and software configurations and ensure that the operational status is consistent for each test.

5.3 Test Equipment Configuration

Unlike other OCTs conducted at WJHTC, a multi-rack automated test bed will not be designed and assembled.  Rather, the test equipment will consist of a network analyzer, model HP8719C.
5.4 Security

The following sections define the security controls that will be in place at the WJHTC during the OCT.

5.4.1 Security of Offeror Equipment and Data

Each Offeror’s “Submission for OCT” will be secured in a locked area.  Only the Test Coordinator and the Team Leads will have “key” access to these areas and cabinets.  The test results (i.e. the data) from each day’s testing will be saved on a removable media and locked in a separate file cabinet for each Offeror.  Test Data Sheets will be stored in the same locked cabinets.   No data will be permanently logged on hard drives located in the laboratories.  The Offeror will not be able to review his data nor any other Offeror’s data collected during the OCT process.

5.5 OCT Test Process

The evaluation of all Offerors’ equipment dictates the implementation and execution of a fair, impartial, and unbiased test process.  The following subsections depict that process.

5.5.1 OCT Entry Criteria

Before OCT conduct, the Offeror will fulfill the following entry-level criteria:

a. All equipment, documentation, and interfaces required for the “Submission for OCT are onsite at the WJHTC.

Failure to meet the above criteria could result in a delay in the start of OCT, a failure of one or more OCT test requirements, or OCT disqualification.

5.5.2 Test Execution

A test session is defined as the conduct of one or more test cases by a single test team.  Multiple test teams may conduct test sessions in different sub-test areas within the same time period. The following process applies to all test sessions for Test Team members:

a. A pre-briefing will be conducted at the commencement of each sub-test and prior to each test session.

b. A post-briefing will be conducted at the end of each sub-test and after each test session.

c. When one team is immediately continuing the work of a previous team within a sub-test, the pre- and post-briefings may be combined.

Operational status of the UUT and the OCT Test Equipment will be verified daily, before the commencement of any test case/procedure.

No upgrades or design changes to the Offeror’s submittals will be permitted.

5.5.3 Exit Criteria

The exit criteria for an individual Offeror OCT will consist of full completion of all OCT test procedures on the UUTs.

5.6 OCT Reports

The following subsection describes the contents of the report, when it will be published, and to whom it will be distributed.

5.6.1 OCT Test Report Contents

The OCT Test Report will contain the following:

· OCT Test Equipment Description

· OCT Test Conduct Description

· Results and Discussions

· Raw data

· Discrepancies Sheets

5.6.2 OCT Test Report Distribution

The Test Report will be provided to the TET. 

5.7 System/Operational Deficiency Reports

All deficiencies that are not in compliance with the requirements will be noted and tracked against the specific requirement and/or test case.  The deficiencies will be recorded in the OCT Test Report.  Note that deficiencies discovered at any point during the OCT will be noted and tracked, even if verifying the correlating requirement was not the primary purpose of the test case.

5.8   OCT Schedule

The OCT Schedule contains the sequence of events and the tentative duration of each OCT.  The exact time allocated to each test area may vary.  However, the total OCT test period per Offeror will not exceed one week.  

Anomalies and UUT failures could increase the total test time.  The FAA reserves the right to modify this schedule, during OCT, to maximize FAA resources and preserve testing continuity.

	OCT Schedule

	Task Name
	Duration (days)
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5

	Equipment Setup
	0.5
	X
	
	
	
	

	Testing
	1
	
	X
	
	
	

	Inspections
	1
	
	X
	
	
	

	Data Analysis/Report Prep  
	3
	
	
	X
	X
	X

	Equipment Tear Down
	0.5
	
	
	
	
	X


5.9 Personnel Resource Requirements
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5.9.1 WJHTC Test Engineers

WJHTC will provide at least two test engineers for each test procedure being conducted.  They will be fully knowledgeable in the test procedures being conducted and trained in the operation of the unit under test.

5.9.2 Offeror Representatives

Not Applicable

5.9.3 Product Team Engineers/Analysts

Not Applicable.

5.10 Planning Considerations and Limitations

The following limitations will be exercised during the OCT:

1. Individual Test Case limitations are noted in the associated test case(s).

6.0 Acronyms and Glossary

AC
Alternating Current

A/G
Air/Ground

AGC
Automatic Gain Control

AM
Amplitude Modulation

AMS
Acquisition Management System

ATC
Air Traffic Control

ATE
Automated Test Equipment

ATR
Antenna Transfer Relay

BIT
Built in Test

CM
Configuration Management

CW
Continuous Wave

dB
Decibel

dBc
Decibels referenced to carrier

dBm
Decibels referenced to 1 milliwatt

DC
Direct Current

DSB-AM
Double Side Band – Amplitude Modulation

EMC
Electromagnetic Compatibility

ESD
Electro-static Discharge

GFE
Government Furnished Equipment

GPIB
General Purpose Interface Bus

HP
Hewlett Packard

Hz
Hertz

kHz
Kilo Hertz

LL
Lower Level

LRU
Line Replaceable Unit

mA
Milliampere

MHz
Megahertz

ms
millisecond(s)

MTBF
Mean Time Between Failure

MTTR
Mean Time To Repair

NAS
National Airspace System

NDI
Non-Developmental Item

NT
Not Tested

OCT
Operational Capabilities Test

PC
Personnel Computer

POC
Point of Contact

ppm
Parts Per Million

PT
Product Team

RF
Radio Frequency

rms
Root Mean Square

RR
Request/Reply

RX
Receiver

SIR
Screening Information Request

T/R
Transmitter/Receiver

T/T
Transmitter/Transmitter

T&E
Test and Evaluation

TET
Technical Evaluation Team

TX
Transmitter

UHF
Ultra High Frequency

UHF Radio
Ultra High Frequency (UHF) Radio

UUT
Unit Under Test

V
Volt(s)

VAC
Volts Alternating Current

VDC
Volts Direct Current

VHF
Very High Frequency

VRTM
Verification Requirements Traceability Matrix

VSWR
Voltage Standing Wave Ratio

WJHTC
William J. Hughes Technical Center

Appendix A

RF Line Section – OCT Verification Requirements Traceability Matrix (VRTM)
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