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ABSTRACT

Technical requirements for Performance Testing of the
Discrete Address Beacon System (DABS) at NAFEC are
presented. The technical requirements are specified

in terms of test objectives for DABS single site and
multisite performance tests. The objectives are organ-
ized into the following test stages: Surveillance,
Communications, Failure/Recovery Modes, Capacity/Response
Time, and Functional Reliablllty and Maintainability.
Specific objectives for the various tests within each of
these stages are described.

The accomplishment of the test objectives will provide
the basis for an analysis of DABS technical performance
at a functional level.

The tasks which comprise the test program are described
and basic organizational responsibilities are defined.
The documentation to plan and report the Performance
Tests are described.

A schedule depicting DABS availability for the Performance

Tests and the schedule requirements for the documentation
are presented in the Appendix.
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EXECUTIVE OVERVIEW

This document delineates the technical and documentation
requirements for the Performance Testing of the Discrete
Address Beacon System (DABS) engineering models. A
descripticn of the principal tasks for the accomplish-
ment of the tests are also provided. The organization .
responsible for accomplishing each task is identified.

DABS Performance Testing is one phase of the overall DABS
test and evaluation program. The Performance Tests will be
conducted by the FAA at NAFEC subsequent to the contractor
performed Factory Tests and Field Readiness tests.

The purpose of these Performance Tests is to establish’
technical and functional performance characteristics of
DABS in an environment similar to that in which it will
operate. Additional FAA testing {(not included within
the scope of DARS Performance Testing) will determine
Intermittent Positive Control (IPC) Ferformance and
DABRS/IPC/ATC system operational compatibility.

The test and evaluation prcgram will be concluded with
a DARS Field Evaluation and Demonstration wherein the
DABS will be used to provide surveillance data to an
operational ATC system.

DABS Performance Tests are categorized into Single

Site and Multisite Tests. These tests encompass surveil-
lance and communication link performance, failure/
recovery mode and capacity/response time performance.
Functional reliability and maintainability perfcrmance

is also included.

Specific test objectives within each of the abcve stages
are delineated. For example: Single Site Surveillance
Performance tests include, Position Accuracy, Track

Life and Surveillance IL.ink Reliability.
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Specific test tasks have been identified in order to
clearly define the nature and scope of the test acti-
vities. The tasks are: Test Management, Test Planning,
Test Facility Engineering, Test Conduct, and Analys;s
and Evaluation.

The overall management of the DABS Performance Test (to
include test requirements and establishment, organiza-
tional and technical coordination) and the analysis and
evaluation of the test results will be an SRDS responsi-
bility. NAFEC has primary responsibility for the plan~
ning, management and utilization of the test faclllty and
for the conduct of the test.

The planning documentation requirements for the DARS Per-
formance Test are defined in this document. The documen-
tation and the organization responsible for providing. théem
are: Test Requirements (SRDS), Work Statements (to be pro-
vided by each of the participants), Test Specifications
(NAFEC), Test Procedures (NAFEC) and Mission Test Orders
(NAFEC). Post test documentation requirements are -also
defined. - :

The time available for the accomplishment of the DABS Per-
formance Tests is 15 months commencing with the completion
of the single site portion of the FPield Readiness Tests on
the first sensor, currently scheduled for February 1978.
The start and completion dates for Performance Tests con-
ducted at each of the three DABS engineering model sites
are also specified in order to permit the remainder of the
tests which comprise the DABS test and evaluatlon program
to be scheduled.

viii
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INTRODUCTION

The FAA is procuring three Discrete Address Beacon
Syster (DABS) engineering develcrment models,
necessary antenna modifications, related inter=
face hardware and connecticns, avionics equipment
(DABS transponders and cockpit displays), and
associated ground support facilities and test
ecuipment. The engineering development models
will be installed at, and in the vicinity of, the
Natiorial Aviation Facilities Experimental Center
(NAFEC). The three DABS engineering models will
be interfaced with the Air Traffic Control (ATC)
systems via connections tc the System Support
Facility (SSF) and the Terminal Automation Test
Facility (TATF), both located at NAFEC, simulating,
respectively, an en route Air Route Traffic Con-
trol Center (ARTCC) and an Automated Radar Traffic
Cortrol System (ARTS). An extensive DABS test

and evaluation program will be undertaken.

Prior to delivery, each DABS engineering model will
undergo Factory Tests ceonducted at the facilities

of the System Levelcpment Contractcr (SDC). These.
tests will verify compliance with the DABS Engineer-
ing Recuirements (ER) at the assembly, subsystem

and software level.

After field installation of each DABS engineering
model, the SDC will conduct a series of Field
Readiness tests. These tests will assure that
DABS complies with the ER after installation at
each site. As the seccnd and third DABS engineer-
ing models are installed, Field Readiness will
include verification of the DABS multisensor
network. Field Readiness tests will also verify
the capakility of DABS (both single site and
multisite) tc interface with the simulated ATC
facilities (SSF and TATF) at NAFEC., Field Readi-
ness testing will ensure that the SDC has delivered
an acceptable DABRS multiserscor network.



As the Field Readiness tests on the individual
engineering models are completed by the SOC,
subsequent tests under the directicn of the FAA

will be initiated. These tests will be accomplished
in discrete phases in both a sinagle sensor and
multisensor environment and will enccempass: tests

to determine the technical and functional performance
characteristics of both the DABS and the Inter-
mittent Positive Control (IPC) functions; tests

to examine the various system design tradeoffs and
experimental interfaces; tests to thoroughly evaluate
the DABS/ATC system interacticns; and finally an
operational evaluation and demonstration of the

DARS at an ATC facility. These various tests have
been tentatively identified respectively as DARS
Performance Tests, IPC Performance Tests, Supplementary
Tests, DABS/ATC System Tests, and Field Evaluation
and Demonstration tests.

Table 1 summarizes the DABS tests which are currently
envisioned along with the purpose of each.

The overall DABS test program will be concluded in
early 1980. It will provide for the complete
verification of the DABS and IPC desigp performance
and interactions with other systems. Acceptability
for ATC utilization will be demonstrated by
thorough testing at each stage of implementation,
i.e., single sensor, multi-sensor and enhancemerts
in both the terminal and en route environment. The
field trials, wherein the DABS will be employed as
part of an operational ATC system, will provide the
final verification of the DABS prior to initiation
of a production program.

It should be noted that during the DABS test and
evaluation program any tests with the UG3RD depend
upon the extent to which these automatiocon elements
have been developed to use the DABS data link.

1.1 Scope and Purpose of this Document

This document covers only the DABE Performance Tests
conducted on the engineering models. It provides

the System Research and Development Service (SRDE)
technical requirements for performance testing by
identifying specific DARS Performance Test cbiectives
and the documentaticn required to support the test
program.
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TABLE 1-1

PURPOSE OF EACH DABS TEST PHASE

TEST PHASE

Factory Test

Field Readiness Test

Performance Test
(DABS & IPC)

Supplementary Tests

ATC System Tests

Field Evaluation
& Demonstration

PRIMARY PURPOSE

Verify that Major Assemblies, and
the Software Comply with the
Engineering Requirements

Verify Basic System Capability and
Insure DABS is Ready for FAA Testing

Evaluate Technical Performance at
a Functional Level and Identify
Deficiencies

Determine Joint Performance of DABS
and Other Developmental Systems.
(e.g., BCAS)

Resolve DABS/IPC Related Design
Issues

Optimize Design

Establish DABS/IPC/ATC Technical and
Operational Compatibility in a Sim-
ulated ATC Environment

Demonstrate DABS/IPC Acceptability
as Part of Operational ATC



The purposes of this document are as follows:

1. Provide specific test objectives and
cther pertinent information for the
development of detailed test Spec1f1ca-
tions and procedures.

2. Identify general test tasks in order
to establish an understanding of the
relative rcles and responsibilities
of the participating organizatiorns
and their relative interfaces.

3. Identify and describe the data required
tc plan and document the DABS Perform-
ance Tests.

4.  Establish broad schedules for the test
program. ‘

1.2 ~ Orgaenizatior of the Documernt

This documert is crganized tc correspond to the
purpcses of the DABS Performance Test. Section 1
(this section) provides a broad overview cf the

DEBS Test anc Evaluation Program and prcvides
information tc put the Performance Test in per-
spective. Section 2.0 prcovides specific test
objectives and reguirements. Section 3.0 identifies
the test tasks and 4.0 establishes the documentation
requirements. Broad schedule data is provided

in the Appendix.

1.3  Gecals of DABS Ferformance Testing

The purpose of the DABS Performance Tests on the
erngineering develorment model is to establish the
technical and functicnal performance characteristics
of DAES in an envirorment similar tc that in which
it will operate. The cverall activities and goals
of this test program will include:

1. Collecting and analvzing gquantitiative
data from which the technical performance
of DABS can be ascertained at a functional
level both in the DARS single senscor and
multisensor environments.



2. Evaluating the technical performance
of DARS, identifying functiornal
deficiencies, if any, and recommending
methods to recolve these deficiencies.

DABS Performance Tests, addressed in this document,
are not interded to provide measures of performance
relative to the air traffic contrcl operational
acceptability (e.g., prccedures, human factors).
Other test efforts during and after the DABS
Performance Test period will address this area.
During the Performance test program, however, the
technical performance of CABS will be determined
under varying conditions, environments and con-
figurations that are possible when DABS is imple-
mented as part of the Air Traffic Control System.
It is possible that the ckjectives of some cf

the DABS Performance Tests, delineated in this
test requirements document, may be met during the
Field Readiness testing performed by the System
Development Ccntractor. In these cases suitable
DABS Performance Test data collected during Field
Readiness Testing may be used as part of the
aggrecate DABS Performance Test data base. Similarly,
data collected during DARS Performance Testing may
be used tc meet or support data base reguirements
for other segments of the DABS test ard evaluaticn
program.

The D2BS Performance Tests will not include sub-
system tests such as component tests (e.g., trans-
ponder, software, antenna), extensive tests relative
to RF performance, or tests to verify compliance
with specifications. It is assumed that such sub-
system testing has been previously accomplished.
However, if unsatisfactory performance is enccurtered
during the DARS Performance Tests, subsystem tests
may be necessary tc isolate deficiencies. Seg-
ments of the DABS Performance Tests mav only be
repeated after the deficiencies have keen corrected
and DABS has been verified.

It should be noted, however, prior tc and during
DABS Performance Testing, specific test ckjectives
may change because ci the results obtained thrcugh
other test efisrts (including DAES Performance Tests)
or beczuse ¢f modifications that may be made to DABS.
The test cbjectives listed in this document, there-
fore, should not be construed as total or finzl.
Thrcughout the DARS Performance Test effort, the
possibility exists of modifying and adding tests

tc meet a particular need.




DABS Performance Testing will fulfill a-series
of goals which are directed. toward ‘establishing
the DABS functional and technical performance:
characteristics relative tc the needs: of “the:Air
Traffic Control System. The:major goals of tke
tests, therefcore, are tc collect and-analyze the
data necessary to evaluate DAES with respect to:

1. Reliable target identification .and
maintenance of that identification..

2. Reliable, accurate, and timely portray-
al of the position and altitude (if"
rerorted) of an aircraft, relating:
particularly to IPC reguirements and :
ATC requirements (e.g., separation '
standards) .

3. Reliable discrimination between prcximate
targets.

4. Reliable discrimination between target
and non-tearget data.

5. Reliable and timely transmission of data
on the DABS communications data link
(ajr and ground.link) ané the multisite
netwcrk. '

6. Reliable and timely transmission of
IPC ccmrmands from IPC to aircraft on.
the DABS data link.

The tests delineated in this cocument are intended to
accomplish these goals by fulfilling a series of
directly related test objectives. These specific
test objectives appear in Section 2.0.

1.4 Definition of DABS Under Test

.The system that will comprise DABS for the purpcses
of the DABS Performance Test Program is defined in-
this section. First, howvever, a brief description

is provided cf what the DABS equipment configurations
at each site location will. be.
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1.4.1 DABS Ecuipment Configuration

©1.4.1.1 sSite 1, NAFEC

The first DABS sensor* tc be delivered (Senscr No. 1)
will be installed at NAFEC, which is designated
Site 1. The sensor will be located at the Radar
Beacon Test Facility (RBTF) and ccllocated with

an ASR-~7. Initially the DABS sensor will be inter-
faced with an ASR-~7 antenna (nominal 5 second

scan rate) modified by the replacement of the

feed with one preoviding comrbined radar-beacon
capability. Sensor Nc. 1, however, will be capable
of being interfaced with other anterna subsystems
at the RBTF. Therefore, if during the DABS Per-
formance Test period cother antenras become avail-
able at NAFEC for testing with DABS, they may be
interfaced with the DZBS sensocr and appropriate
tests ccnducted as part of the Suprlementary Tests.

The DABS processcr will accept search** reports
from an ASR search digitizer, correlate them with
the DABS and ATCEBS reports and reinforce the
beacon*** reports as apprcpriate. All beacon
reports, reinfcrced or not, will be transmitted
over telephone lines to the SSF and/or TATF.
Search reports that do nct correlate will also be
transmitted.

Three (3) DABS Calibration Performance Monitor
Equipment (CPME) units will be installed at FAA-
designated locatiocong (i.e., three locations) in

the vicinity around the sensor site.

* %

* %k %

DABS sensor is defined in this document to include
all the ground based elements cof DABS, including the
DABS processor, but excludine the DABS antenna,
search antenna and search digitizer. The term "DABS"
or "DABS site"” refers to all the elements of DABS at
a particular site including all cf the items excluded
in the definition cf "DARS sensor".

Throughout this deocument the term "search" is used tc
denote primary radar.

Unless otherwise stated, the term "beaccn" includes
DABS and ATCRKBS data.
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1.4.1,2 Site 2, Elwocd

DABS Sensor No. 2 will be installed -at (or near)
the present Elwood long range radar site. This
site confiquraticr will be different from Site 1

or Site 3. It is anticipated that a separate
back-tc-back beacon antenna system to interface
with Sensor Neo. 2 will be procured. This antenna
configuration will provide a beacon target update
interval of approximately five (5) seconds.

Sensor No. 2 will accept search targets declared

by the Prcduction Common Digitizer (PCD) associated
with the ARSR-2 presently located at Elwcod. The
scan rate of that rader is approximately ten (10)
seconds. The DABS prcocessor will correlate the
search repcrts with the DABRS and ATCRBS reports

and reinforce the beacon reports as appropriate.
All beacon repcrts, reinforced or not, will be
transmitteé over telephone lines tc the SSF and/or
TATF at NAFEC. Search reports that do not correlate
will also ke transmitted.

Three (3) CPME units will alsoc be installed at
locations in the vicinity of Elwocod.

"1.4.1.3 Site 3, Major Airport

DABS Sensor No. 3 will be installed at a major
airport (presumably Philadelphia). Eguipment tc

be installed ccnsists cof: (1) an ASR-8 antenna

with integral search/beacon antenna, (2) an ASR-8
radar, (3) a search digitizer and (4) a DABS

sensor interfaced with the ASR-8 antenna and an
ASR search digitizer. The antenna scan rate will
be a ncminal 5 seccnds. Again, the DABS processor
will attempt toc correlate search reports with DABS
and ATCRPS reports and transmit correlated and
ur.correlated keacon data and uncorrelated search
data over telephcrie lines tc the TATF and/or SSF

at NAFEC. DARS Senscr No. 3 will contain certain
redundant elements not contained in Sensor No. 1

" or Sensor No. 2 in crder to meet "Design Requirement
B" for reliakility and maintainability as specified
in the DABS Engineering Requirement-—.

Again, three (3) CPME units will be installed at
locations arcund the antenna site.

Department cf Transportation, Federal Aviation Administra-

tion, Engineering Recuirement, Discrete Address Beaccn

Systen (DABS) Sensor, FAA-ER-240-26, Para. 3.9.4. T
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1.4.1.4 Equipment Interconnections

The DABS sensor may be interconnected in a variety

of different ways depending upcn the requirements

of specific test objectives. The maximum configura-
tion for the engineering development models, however,
is as follows: .

1. Each D2ZBS sensor will have direct two-
way digital data compunications, over
telephkone lines, with every octher DABS
sensor. :

2. Each DRABS sensor will have direct two-
way digital data cormunicaticns and one-
way (from the sensor) surveillance data
trensmission capability, over telephone
lines, to the TATF (representing a terminal
ATC facility) and the SSF (rerresenting
an en rcute ATC facility).

"1.4.1.5  System Test Ccnscle

One System Test Conscle (STC) will be procured and
located at Site 1. The STC will provide the capa-
bility tc reccrd all of the circuits described

in 1.4.1.4, above. In additiomn, the STC will
permit the manual entry of certain messages cn

the communication circuits.

"1.4.1.6 '~ DABS Transpcnders

Two types of DABES transponcders will be procured and
mounted on test aircraft. The DABS Type 2 trans-
ponder is designed for use on general aviation aircraft;
twenty (20) will be procured. It is understood that
approximately eleven (11) general aviation type
aircraft will ke equipped with these transponders.
The DABS Type B transponder is intended tc be
representative of a DAES transponder for air

carrier use. The Type B transponder will have
provisions for antenna diversity operation. Ten
(10) Type B DABS transponders will be procured.

It is understcod that approximately seven (7)
aircraft, representing air carrier types, will be.
equipped with Type B transpcrders.



1.4.2 DABS*Definition

The definition.-of the system that will comprise ‘DABS:
during  DABS Performance Tests is presented below. All
performance measurements and evaluations will be made
relative to that system definition or, where appropriate,
subsets of that system. The maximum system under test
during DABS Performance Testing is delineated as follows:

1. The three DABS sensors and antennas.
(including the Calibration. Performance
Monitoring Equipment-~CPME) .

2. DABS transponder, Type A and Type B.
3. Interfaces between:
a. The DABS sensors

b. DABS and ATC (represented by the
SSF and TATF). All three DABS:
sites will be interfaced simul~
taneously with the- SSF and the
TATF if the DABS multisensor
interface hardware/software is
available for the latter.

c. DABS and DABS transponder equlpped
aircraft.

d. DABS and IPC.

e. DABS and the digitizer at each
search radar.

4. ICAO Translator connected between DABS and
the SSF and that portion of the Communica-
tions Multiplexer Controller and IOP
(located at the TATF) which accomplishes.:
the ICAO protocol.

5. The ASR search digitizer and ASR-7 at Site
1 and the search digitizer and ASR-8 at
Site 3 to a limited extent. It is assumed
that the ASR search digitizer will be: fully
tested prior to the start of DABS Performance
Testing and should not be considered as an .-
element being tested during DABS Performance
tests. DABS testing, however, may indicate
the need for some ASR search digitizer modi-
fications. Since the ASR search digitizer

1.\..‘
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will not yet be under configuration control,
timely modifications can be effected during
the DABS performance test period. For this
reason only, the ASR search digitizer is
defined partially within the DABS test con-
figuration for the Performance Tests.

The definition of the system under test is illustrated in
Figure 1-1. System elements within the dashed lines de-

fine what is included in the DABS Performance Tests. Lines
crossing the dashed circles show the interfaces included

in the definition of DABS. The dashed line goes through

the ASR search digitizer for the reasons stated in 5., above,
and touches the SSF and TATF to indicate the interfaces dis-
cussed in 3 and 4, above, are included. -

IPC Performance Tests are not included in DABS Performance
Testing. The test and evaluation of the IPC functions will
be addressed as a separate effort during IPC Performance
Tests. For purposes of test efficiency, however, it is
likely that some IPC testing will be conducted concurrently
with DABS Performance Testing.

The System Test Console (STC), is not shown as part of the
system under test since it is not undergoing performance
tests. However, the STC will be delivered and installed
at NAFEC with DABS on.the same contract and will provide

a means of monitoring and recording all data transmitted
between DABS/DABS and DABS/ATC.

The Aircraft Reply and Interference Environment Simulator
(ARIES) is a simulation device that will be built uniquely

for the testing of DABS. A separate ARIES for each of the
three DABS sites will be procured. ARIES-to-ARIES communi-
cation is required when multisite simulation is performed

in order to insure synchronization and consistency (designated
SYNC in Figure 1-1) of the traffic sample.
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1.5 Assumptions and Interrelationships with
Other Test Programs

A set of overall assumptions have bhéen made in
order to develop the requirements for DABS Per-
formance Testing. They are:

1. DABS Performance Testing will not begin,
in general, until it has been verified
that the DABS meets readiness criteria
as reqguired in the contract and the system
is accepted by the FARA. However, it is
possible that some of the DABS Perform-
ance Test objectives may be met as part
of the Field Readiness tests. For these
specific tests, the respective DABS
Field Readiness Test data may be acceptable
as part of the DABS Performance Test deta
base.

2. Field Readiness Testing and FAA acceptance
of a single site DABS will be complete
three (3) months from delivery of the _
DABRS enaineering model to its respective
site. Field Readiness Testing and FAZ
acceptance of multisensor DABS will be
complete three (3) months after the
delivery of DABS Site No. 3 to its location.

3. The amount of time available for DABS
Performance Testing will be fifteen (15)
months from the time DABS No. 1 has com-
pleted Field Readiness Testing (Single
Site), has been accepted and is available
for subsequent DABS Performence Tests.,

4. Other Test Programs - Portions of other
DARS related test programs (e.g., IPC
Performance Tests, DARE Supplementary Tests,
DABS/IPC/ATC Tests) may occur concurrently
with porticns of DARS Performance Test-
ing. These test efforts will normally
be conducted separate from DABS Perform-~
ance Tests. However there may be cases
where commonalities between the test
objectives of different test phases or between
test mission reguirements will cccur. 1In
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these cases every effort will be made

tc conduct the tests jointly such that
each test program will meet its specific
objectives via common test missions.

1.6 General Prerequisites

Prior to DABS Performance Testing, there are a
nunber of activities which must be completed and
the results of these activities known. The fol-
lowing gereral prerequisites are ccmmon to all
DARS Performance Tests and should be met prior to
initiation of the performance tests:

1.

Field Readiness Tests have been completed
and each significant interface verified

~(i.e., D2BS, IPC, ASR Search Digitizer,

PCD, SSF, TATF and the cther DABS) prior
to the time recguired for DAES Performance
Testing; satisfactory and reliable per-
formance has beern demorstrated; and SRDS
has given approval tc proceed with DABS
Performance Tests. (Note: The interface
verification prerequisite dces not pre-
clude a single DABS that has successfully
ccrpleted Field Readiness testing in the
single site mode, withcocut interfaces, from
being availakle for a selected set of single
site DAES Performance Tests.)

The DABS under test and related interfaces
have attained and demonstrated sufficient
reliabkility to be available, uninterruptedly,
for the duraticn cof each required test
mission.

Computer rrograms and hardware (where
reouired) necessary tc properly interface
DABS (multisite as well as single site)
with the SSF and TATF will be available
and operating correctly prior to their
need in DABS Perforrance Testing.
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All special test instrumentation,
special eqguipment,. special instrumented
test aircraft, recorders, special ccm-
puter test programs, simulation capa-
bilities, data reduction and analysis
programs, and a voice communications
system for test are available and have
been checked out, verified and approved -
by the FAA prior to their respective
need during DABS Performance Testing.

All DABRS hardware and software parameter
values have been sct to best known values.

Sufficient FAZ support, contractor sup-.
port, trained test personnel (planning,
conduct and analysis) and test aircraft
will be available at the times required
during the DABS Performance Test program.

The performance ¢f the DABS transponder
has been verified and approved by the
FAA. In addition, performance of the
DABS transponder in response to ATCRBE
interrogations has been verified to be,
at least, equal to the perfermance of
presently availakle ATCRRS transponders.

Installation and acceptance tests (or
equivalent) have been performed for the
STC and related interconnecticns prior
toc the time each is required for DABS
Performance Testing and satisfactory
and reliable performance has been
demonstrated.

Each APRIES will be available, as required,
on a single site and multisite basis.
Each ARIES will be interfaced with the

. respective DABS senscr, fully checked

out, verified and accepted, for both
single site and multisite simulations,
by the FAA prior to use for DABS Per-
formance Testing at each DARBRS site.
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DARS PERFORMANCFE TEST TECENICAL REQUIREMENTS

D2ABS Performance Testing will be accomplished
through a series of test stages commensurate with
each site configuration and the installation, inte-
gration, and Field Readiness Test schedule of the
three DABS engineering models. DABS Performance
Tests will be conductted at each DABS site beginning
in the single site mode which includes, as neces-
sary, interfaces with the SSF and TATF. As the
DABS sensors are integrated with each other and
tied to the SSF and TATF, the testing will pro-.
gressively involve different configuraticns of
multisite DABS with and without connections to

the SSF and/or TATF.

Both single site and multisite DABE Performance
Tests will be conducted to obtain functional per-
formance characteristics of DABS in the follcwina
general areas: surveillance, communications links
(air and ground links), failure/recovery mcde,
capacity/response time, functional reliability and
maintainability. To accomplish this the DABS
Performance Test effort is divided into a set

of test stages. Specifically these test stages
are: :

1. DARS Single Site Test Sftages
a. Surveillance Performance
b. Communications Link Performance
C. Failure/Recovery Mode
d. Capacity/Response Time Tests

"2. DABS Multisite Test Stages

a. Multisite Surveillance Performance

b. Multisite Communications Link
Performance

c. Multisite Failure/Recovery Mode

d. Multisite Capacity/Response Time

3. Functional Reliability and Maintainability




Each stage of testing is divided into a set of
tests, each having its own test objective(s).

Where it is necessary, for further subclassifica-
~tion, tests are subdivided into subtests. This
section provides a list of specific test objec-
tives for each test/subtest. The types of testing
and the extent of testing within each of the test
stages at each DABS site depends on the particular-
site configuration, unique air traffic/environ-
mental factors and the availability of a suitable
simulation capability (e.g., ARIES) at each site.

DABS Performance Tests will be conducted in both
live and simulated environments. The testing will
be performed in the live environment (rerrescnflno
actual antlolpated operational conditions) to

the maximum extent possible. The tests will pro-
duce DABS performance results with respect to
variakles such as target range, azimuath, aircraft
attitude, maneuver condition (e.g., straight and
level flight, low-turn rate, high turn rate) and
transponder type and antenna mounting (e.q.,
diversity versus nondiversity antenna), critical
parameter settings, traffic loads, traffic density,
proximity of aircraft, etc. '

Since it will not be possible to meet all test
objectives in a live-only envircnment (e.g.,
capacity/response time testing), simulation ¢r a
combination of live and simu1at'on techJiques will
be used to generate the appropriate test environ-
ment for some of these cases. In other cases (e.g.,
communications link performance) spec1aL technigues
(e.g., special purpose¢ hardware and/cr computer
programs) will be required to generate a high volume
of data for transmission purposes without sacrific-
ing the factors inherent in live testing.

Although each DABS performance test and subtest
(along with its objective) is identified in this
document, it is not required that a separate and
unique test (test mission) be scheduled and con-
‘ducted for each individual test/subtest. During



the conduct of the DABS Performance Tests, in order
to make efficient use of live missicn test time and
resources, a number of the tests/subtects will be
conducted simultaneously. FEach test mission, where
possible, will be designed to include the require-
ments of a number of tests/subtests. The test
conditions, test configurations, variables, data
collection, etc. for each test mission will encompass
what is required for a group of tests/subtests. The
data collected during the mission for the group of
tests/subtests will be reduced and analyzed with
respect to each test/subtest ‘and the computaticn

of the respective DABS performance measures acccmp-
lished. 2additionally, if appropriate, data useful
for DABS performance analysis may be ccllected from
test missions conducted to meet other DABS test and
evaluation objectives (e.g., IPC Performance Tests).
As mentioned earlier, it is possible that suitable DARS
Performance Test data c¢ollected during Field Readi-
ness testing may be used to form a part cf the over-
all DABS Performance Test data base.

Although no specific reference is made in the test
requirements information that follews in this docu-
ment, DABS Sensor No. 1 will have the capability

to interface with other antenna subsystems at the
RBTF. If other suitable antenna subsystems become
available at the RBTF for testing with DABS, they
may be interfaced with DABS and appropriate tests
performed if scheduling and other constraints permit.
It is expected that some of these tests will be
repeats of tests performed with the modified ASR-7
at Site 1 in order to obtain a comparative evalua-
tion of functional performance.

The remaining sections provide specific test cbiec-
tives for each stage of DABS Performance Testing.
For classification purposes tests will be labeled
sequentially, starting with €1-1.0 for the first
Single Site test series within Test Stage, S1, and
M1-1.0 for the first Multisite test series within
Test Stage, Ml. Subtests within a designated test
are uniquely identified with the number to the right
of the decimal (e.g., subtests within Test S1-1.0
are labeled S1-1.1, S1-1.2, etc.).
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Section 2.1 provides the test objectives for the
DABS Single Site Performance Tests, Section 2.2
provides the test objectives for the DABS Multi-
site Performance Tests and Section 2.3 provides

the objectives for Functional Reliability and: Main-
tainability.

2.1 DABS Single Site Performance Test ©bjectives

A DABS Performance test series will be conducted
for each DABS sensor. These tests will establish
the functional performance characteristics of

DABS in a single site environment. The tests will
consider the different configuraticns and envircon-
ments at each of the sites to determine unique
characteristics and to ascertain if any significant
differences in performance exist between the sites.
For example, Site 2 will have a back-to~back beacon
antenna configuration collocated with a single:
face search antenna in contrast to the modified
ASR-7 and ASR-8 antennas that will be provided,
respectively, for Site 1 and Site 3. Also, Site 3
will contain sufficient redundancy to achieve a:
mean time between failures (MTBF) c¢f 20,000 hours,
while Sites 1 and 2, although functicnally equiva-~
lent to Site 3, need to attainr only a MTBF of

1,000 hours. ‘

DABS single site performance testing will progress
through the following stages of testing after
installation and verification of Field Readi-

ness have been completed for a site:

1. Test Stage 81, Single Site Surveillance
Performance

2. Test Stage S2, Single Site Communications
Link Performance
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3. Test Stage S3, Single Site Failure/
Recovery Mode

4. Test Stage S4, Single Site Capacity/
Response Time

2.1.1 Stage S1, Single Site Surveillance Performance

The Single Site Svurveillance Performance tests can
be conducted on the DARS senscor without SSF, TATF,
or other adjacent DABS sensor interfaces. These
tests can be started as soon as the site has keen
readied for DARS Performance Testing (including
the integraticn of search data) and prior to the
availability of any of the above interfaces.
Selected tests only in the area of surveillance
performance will be conducted during this stage.

The test objectives for the DABS Sinale Site Sur-
veillance Performance tests include the following:

1. Test S1-1.0, Surveillance Accuracy

a. Subtest €1-1.1, Position Accuracy

Determine DABS single site relative
position accuracy and absolute posi-
tion accuracy performance characteris-
tics for DABS targets, ATCRBE targets
and search-only targets. Determine
relative position accuracy, alsc,

with respect to the Cartesian
coordinate system used by IPC.
Relative position accuracy is a
measure of how accurately DARS determ-
ines the distance between two proximate
aircraft. Absolute position accuracy
is a measure of how accurately DARS
depicts the location of a target
relative to a fixed point on the
ground.
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Subtest~81~1.2, C@llzmat&on and Radar,
Beanbn Eorrelataon

Determine DABS collimation and radar/
beacon correlation performance for
DABS and ATCPBS targets. Collimation
performance will include measures of
any range and azimuth collimration
errors detected by DABS. Radax/
beacon correlation perfermance will-
provide measures of the percentace

of beacon surveillance messages which
are search reinforced.

Subtgst-Sl—l.3, ALEC Perfcrmanee

Determine overall performance of the
altitude echo (ALEC) for DABS air-
cra¥f+. Performance measures will be
based on comparisons ketween the
altitude echo transmitted by DABS,
the altimeter reading, the altitude
in the surveillance message output
to ATC, and the altitude transmitted
by the DABS transponder.

Subtest S1-1.4, CPME

Determine the long term performance
characteristics of the Calikration
Performance Monitoring Equipment
(CPME) with respect to the range
and azimuth deviations compnted by
DABS. Performance measures will be

based on the variations, over extended

periods of time, of the range and
azimuth deviations between each CPME
location, as depicted in DABS adapta-
tion, and each respective position
resultinag from CPME replies.

©



2.

Test S1-2.0, Surveillance Coverage

a.

Subtest 81-2.1, Blip Scan

Determine DARS single site blip/
scan performance for DADBS-only
targets, ATCRBS-only targets, DABS
targets with collocated search data,
ATCRBS targets with ccllocated
search data, and search-only targets.
The blip/scan measure is based on

the number of surveillance mes-

sages generated by DARS per tar-

get per scan. .

Subtest S1-2.2, Lockout

Determine DABS overall single site
lockout performance characteristics
with respect to ATCRBS lockout and
ATCRRS/DABS All-Call lockout. Per-
formance measures will verify,
jointly, the DABS software (including
adaptation) that issue the lockout
commands and the ability of the

DABS transponder to react correctly
to the lockcut ccmmands.

Subtest S81-2.3, Track Acquisition/Release

Determine DABS single site track
acquisition and release performance

for DABS targets and ATCRBS tarcgets.
Track acguisition performance is
related to the time required to
initiate (via ATCRRS/DARS All-Call
interrogation) a valid track from the
time the target is first in DABS cover-
age and eligible (as determined by the
DABS coverage map) for acquisition.

In the case of DABS tracks it is the
time reqguired to place the target on
rcll-call and effect ATCRBS/DABS All-
Call Lockout. For ATCRRS tracks,
acquisiticn time is the time required
for the ATCRBS track to be designated
as mature. Release perfcrmance relates
to the proper reaction to the DABRS cover-
age map relative to the dropping of
tracks. Additicnally, for DABS tracks,

performance with respect to the unlocking
. of the DABRS transponder to ATCRBS/DARS

All-Call interrogations will be included.
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3,

4,

Test

81-3.0, Track Continuity

a.

Test

Subtest sl-3.1, Tnagk,Life

Determine single site track life
performance for DABS: tracks and
ATCRBS tracks, both with and with-
out the inclusion of collocated
search data, and search (radar
substitution) tracks. Determine

the incidenhces of Surveillance File
Number {SFN) changes for ATCRBS
targets. Track life performance

is presented in terms of track drops
per unit of time (e.g., hours) for
selected subclassificaticn of the data
(e.g., turning ATCRBS targets at

75 nm range).

Subtest Sl—3.2, Track Coast

Determine DABS single site track
coast performance for DABS tracks,
ATCRBS tracks, and search (radar
substitution) tracks. Coast per-
formance for beacon tracks in DARS
is determined by the frequency and
duration of "coasts" (exclusive of
search data). Coast performance for
the tracks maintained with radar
substitution data is based on the
frequency and duration of the tracks
not correlating with any surveillance
reports.

S1-4.0, Reliakility of Target Identification

etc.

Subtest S1-4.1, Resolution

Determine DARS performance relative
to the resolution between proximate
aircraft for DABS/DABS*, DABS/ATCRBS
and ATCRBS/ATCRBS targets. Also,
determine resolution performance

~during track acquisition of proxi-

mate targets via ATCRBRS/DABS All-Call
interrogations.

DABS/DABRS means a DABS aircraft compared with a
different, proximate DARS aircraft, DABS/ATCRRES
means a DARS aircraft compared to an ATCRRS air-
craft, '

2-8



5.

Test

Subtest S1-4.2, Track Swap

Determine DABS single site track (SI'N}
swap performance for ATCRBS tracks,

both with and without the inciusion

of collocated search data, and determine
track swap performance bhetween radar
substitution *racks related to both:
ATCRBS tracks and DABS tracks.

Subtest S1-4.3, False Targets

Determine the false taraet detection
characteristics and the overall false
target rate for DABS and ATCRBS targets.
As appropriate, determine the track
initiation incidence on false tarqgets
for DABS and ATCRBS taraets. Deteymine
the incidences of multiple tracks
(multiple SFNs) existing for a single
ATCRBS taraet,

S1-5.0, Surveillance Quality

Subtest S1-5.1, Code Reliability/
Validity

Determine the heacon code reliabilitv
and Mode C validity characteristics

for DABS and ATCREBS targets. For

ATCRBS targets, determine the incidences
of beac¢con code interchance between
proximate targets.

Subtest S1-5.2, Surveillance Link
Reliabilityw

Determine the round reliability
c¢haracteristics for DABS surveillance-
only transmissions. Determine the
up-link reliability for DABS survei’-
lance-only interrcgatione and the
down-1link reliability for DABS surveil-
lance replies.
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‘¢. Subtest S1-5.3, Split Rate

Determine the split rate for ATCRBS
targets.

_Stage 82, Single Site Communications Link

'The»Single Site Communications Link Performange tests
‘require DABS interfaces with 8SF and TATF in variois:
‘cofibinations depending on the particular test-objec-
tive, with the exception of the DABS/Aireraft and °
"IPC/Aireéeraft Communication performance tests.

These tests (with ATC interface) reguire DABV‘*nput
to:and proper responses from the respective system
with which DABS is interfaced in order to meet tést
“objectives Therefore, when interfacing with ATC,
the "test conflquratlons will include the approprlabc
kardware and software inter®acc.: at the SSF ‘and
"MATF to provide the necessary ICAQ prnLo~r1 ‘fér the
‘gommunications link.

‘Since not all interfaces are necessarily required
for each test, the *tests will be scheduled to
~conform to the order of interface establishment.
For example, after ihe SSF is interfaced with DABS,
“performance tests requiring the DABS/SSF interface
may be conducted even though a DABS/TATF inteérface
“may not yet be ready.

"The maximum aircraft load (including peaking) expert
‘éhced by any one sensor during these tests should ‘not
exceed 50% of the aircraft load specified in FAA-ER-
'240-26 (DABS Sensor), Amendment-3, Section 3.3.2.5,
‘Capacity, but excluding the. last paragraph.

‘Test objectives for the Single Site Communications
Link Performance tests include the following:

1. Test S2-1.0, DABQ/Alrrraf+ Communlcatlons
Data Link- Perfornancv

The following test cbjectives refer to
each type of comminications message (e.g.,
Comm A, Comm B, Comm C, Comm-D) the DABS
Engineering Model is capable of handling.



Subtest S2-1.1, Message Errox Rate

Determine the up-link and down-link
communications message error rate.
Observe any incidences of the DABS
sensor accepting down-1link communica-
tions messages containing errors.

Subtest 82-1.2, Message lLoss Rate

Determine the up-link and down-1linlk
communications message loss rate,
categorized by cause. A message not
correctly received within its expira-
tion time will ke categorized as

lost. A message misdirected to the
wrong aircraft in the same beamwidth
will be considered lost. The partic-
ulars surrounding any instances of
message misdirection will be reported.

Subtest-S2-1.3, Messarce Response Time

Determine the response time character-
istics for up-link and down-link com-
munications messages (including link
round trip time). The basic response
time performance characteristics to be
determined are the frequency and extent
¢f delayvs encountered of messages
¢thich cannot be delivered successfully
while the aircraft is currently in the
beam.

Subtest S2~1.4, Message-Retransmission

Determine the up-link and down-link
communications message retransmission
rate (number of messages transmitted

before receiving a technical acknowledge-

ment) .
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" Subtest §2-1.5, Communi¢aticns Data

Link Reliability

Determine the up-link reliability for
communications interrogaticns and the
down-link reliability for communica-
tions replies (i.e., respectively, the
fraction of up-link communications .
interrogations correctly received by
the transponder and the fraction of
D2BS transpcnder communications replies
correctly received by DAES).

Test £2-2.0, IPC/Aircraft Communications

Performance

The following test objectives refer to the
transmission of communications data between
IPC and DABS transponder-equipped aircraft.

a.

Subtest §2-2.1; Data Content Error-Rate

Observe any incidences of data ccn-
tent errors in messages accepted by
the transponder, from IPC, and in mes-
sages received by IPC from the air-
craft.

Subtest £2-2.2, Message Loss Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-
mitted from IPC to aircraft and from
aircraft to IPC. Expired messages and
misdirected (up-link) messages will be
considered lost.

Subtest S2-2.3, Response Time

Determine the overall response time
characteristics for messages trans-
mitted from IPC to aircraft and from
aircraft to IPC. Uplink response time
is based on the time an IPC message is
readied for delivery by IPC to the time
it is correctly received by the trans-
ponder. The down-link response time
performance characteristics are based
on the time the pilot's response in
the reply is first sent from the trans-
ponder to the time it is correctly
received by IPC,
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3. Test S$2~3703;-PABS/ATC Communications
Performance ’

The following test objectives refer to
the communications link between DABS and
the SSF/TATF* and they refer to each mes-
sage type (e.g., Tactical Up-Link, ATCRRBS
ID Code) capakle of being transmitted on
the respective link.

a. Subtest $2-3.1, Message Error Rate

Determine the message error rate’
(uncorrectable errors) for messages
transmitted from the SSF/TATF to

DARS and for messages transmitted -
from DABS to the SSF/TATF. Observe
any incidences of messages containing
errors being accepted.

b. Subtest £2-3.2, Message Loss Rate

Determine the message loss rate
(categorized by cause) for messages
transmitted from the SSF/TATF to DABS
and for messages transmitted from
DABS to the SSF/TATF. Expired mes-
sages will be considered lost,.

c. Subtest S2-3.3, Message Response Time

Determine the message response time
characteristics for messages trans-
mitted from the SSF/TATF to DABS and
for messaces transmitted from DABS to
the SSF/TATF.

d. Subtest S2-3.4, Message-Retransmission

Determine the message retransmission
rate for messages transmitted

from the SSF/TATF to DABS and for
messages transmitted from DABS to the
SSF/TATF.

~"Communications link between DABS and the SSF/TATF"
means the communications link between DABS and the
SSF and, separately, the link between DABS and the
TATF.
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Test S2-4.0, ATC/Aircraft Communications
Porformance e e —

The following test objectives refer to the
communications capability (for each type of
message the DABS Engineering Model is
capable of handling) between the SSF/TATF and
DABS transponder-equipped aircraft (e.g.,
Tactical Uplink, ATCRBS ID Request].

a. Subtest S2-4.l1, Data Content Error Rate

Observe any incidences of data con-
tent error for messages accepted by
the SSF/TATF from aircraft and for:
messages sent from the SSF/TATF and
accepted by the transponder.

b. Subtest 52-4.2, Message Loss_Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. Expired

and misdirected messages will be ccn-
sidered lost. ,

c. Subtest S2-4.3, Response Time

Determine the overall response time
characteristics for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. The response
time for up-link messages will be based
upon the time the message is first
transmitted from the SSF/TATF to the
time it is correctly received by the
DAEBS transpcender addressed. Down-link
response time will be based on the time
the message is first transmitted from
the DARS transponder to the time it is
correctly received at the input to the
SSF/TATF.



251.3" "Stage\837 Single Site Failure/Recovery Mod:

The Single Site Failure/Recovery Mode test stage will
consist of a series of tests designed *o evaluate the
ability of a single DABS to maintsin a continuitv of
critical functions subsequent to a functional failure.
Functional failures are those failures which cause
either the complete or partial loss of a functional
capability as defined in Section 3.9.2.5.1 of FAA-ER-
240-26, (DABS Sensor), Amendment-3. Functional failures
will be induced to create varicusw failure modes.

Power interrupts for time durations specified in,
Section 3.9.4 of the DARS fensor ER will be effected.

Tt will be verified that DABS reccvery mode and design
capability perform effectively. Performance versus
functional failure mode will be assessed for surveil-
lance and communications functions. 2Additionally, the
data collected will support the defirition of critical
failure modes. The types of tests that will Le con-
ducted at each site will cdepend on the conficuration

of the site. For example, Site 3 will contain sufiicient
redundancy to achieve a MTBF of at leasz 20,000 bours,
while Sites 1 and 2 will be subsets (from a relisbility
standpoint) of Site 3 - but reguiring cnly a MTBF of
1,000 hours. Also, Site 2 will have its search data
link between the PCD and ATC connected threough the DABS
processor, as opposed to the direct PCD,/ATC link exist-
ing in the present en route system. More detailed
specification of functional failure modes will be
provided when more detailed design information becomeas
available.

Prior to the initiation of these tests, a significant
kase of data relating to DABS surveillance and com-
munication link performance should be accumulated for
comparing normal performarce with performance durinag
a failure mode.

The test obljectives for this test stage include the
following: :
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1. Test 33-1.0, Surveillance Data

Evaluate the performance of a single DARE
with respect to maintaining 'the continuity
of surveillance data to ATC and IPC during
a functicnal failure and during (and after)
the recovery from the failure; performabce
criteria to include response times, loss

of surveillance data, errors in data and
changes to surveillance capacity.

2. Test €3-2.0, Communications Data

Evaluate the performance of a single DABS
with respect to maintaining ‘thée continuity
of communication data between DABS and ATC,
DABS and aircraft, ATC and aircraft, IPC

and airecraft during a functicnal failure

and during (and after)} the recovery from

the failure; performance criteria to include
message response time, loss of communications
data, errors in communicaticns data and
changes to communicaticns data hahdling
capacity.

2.1.4 Stage S4, Single Site Capacity/Response Time

Single Site Capacity/Response Time tests will ke per-
formed to obtain DABS performance characteristics

under varying load conditions, from no load to maximum
lcad. The term "maximum capacity" is used synonymously
with "maximum lcad" in FAA~-ER-240-26 (DARS seénsor),
Amendment-3, Section 3.3.2.5. This document shall

use the term "lcad" to refer to the target induced
effects. Both maximum load and aircraft bunching:

are defined in the referenced ER. Selected performance
measures and respcnse time characteristics will be '
evaluated under various load corditions on DAES.
Since maximum lcad and capacity conditicns cannot

be achieved with the number cof live DARS transponder-
equipped test aircraft, this test series will be
performed in conjunction with a simulation device:
such as the ARIES. Additionally the DARS senscr will
be sized during this test stage.

The Single Site Capacity/Response time tests should

be performed after it has been assured that all DABS
interfaces operate properly and that an adequate level
cf single site surveillance performance and ccmmunica-
ticns link performance has been demonstrated and a
base of data has beer collected for comparison pur-
poses. This test stage should therefore follow the
completion of the single site stand alone perfermance
and communications performance test stages.
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The Single Site Capacity/Response Time test obijec-
tives include:

1. Test €4-1.0, Surveillarce Date Delay Time

Determine DARS s=ingle site surveillance
data delay time, data loss and error
characteristics for data transmitted

to ATC and IPC during varyina lcad con-
ditions incremented from no lcad to
maximum load.

2. Test S4-2.0, Communications Messade
Response Time

Determine DABRS single site communications
ressage response time, message loss and
content error characteristics for mes-
sages transmitted hetween ATC and air-
craft, DABS and ATC, and between' IPC

and aircraft during varyinag lcad condi-
tions incremented from no load to maximum
load.

3. Test S4-3.0, DARS Sensor Sizing

Determine DABS sensor compute power
uvtilization and steorage utilizatien
under the same load conditions as 1. and
2. above.

2.2 DARS Multisite Performance Test Cbijectives

A comprehensive series of tests will be conducted to
establish the functional perfermance characteristics
cf DARS in the environment of two and three DABS
sensors. Initially multisite tests will be perfcrmred
with Sites 1 and 2 only. After Site 3 has completed
field readiness testing and has been accepted. it
will ke included in multisite testing. The tests
will consider the interconnection of DABS sensors
with differing characteristics, (e.g., effective

scan rate). Functional characteristics that can

rot be tested in a sinrgle site environment will be
tested during this test series. 1In additicn somre
functicnal perfermance attributes tested in the single
site environment will be repeated fer aircraft in
regicns of multisite coveracge to enable comparative
analyses.
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DABS multisite tests will progress through the
follewing staces of testing after at least two
sites have undergone installation and checkout,
have been interconnected and verification of mth1v
site field readiness has been completed:

1. Test Stage M1, Multisite Surveillasnce
Performance o

2. Test Stage M2, Multisite Communzcatlons
Link Performance

3. Test Stage M3, Multlslte Fallure/Reccvery
Mode

4, Test Stage M4, Multisite Capacity/Respoﬁse
Time S

2.2.1 stage M1, Multisite Surveillance Performance

The DARS multisite surveillance performance tests
require the integration of two and three DABS sensors
and therefore can begin after two DABS sensors have
completed interface testing. Testing of the inter-
faces (e.g., DABS/SSF, DARS/TATF) required for
single site tests must also be complete. The test
objectives for the DABS multisite performance tests
include the following:

1. Test M1-1.0, Multisite Surveillance Awcuracy.

a. Subtest M1-1.1, Registratien

" Determine DABS registration accuracy
performance characteristics for DABS
targets and ATCRBS targete. Determine
the DARS site-to-site registratien
accuracy with respect to the Cartesian
coordinate system used by IPC. Detgr—
mine also the positien accuracy of '
surveillance data received via DABS
Relay Mode from the unconnected sensor
with respect to the connected sensor.
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2.

b'.

Test

" ‘Subtest Mi-1.2% ALEC-Ferformance

Determine the overall perfcrmance of

the altitude echc (ALEC) for DAES
aircraft in DABS multicoverace areas
when the DABS target is in a region

of differing pressure correction values
(updated and stored in DABS site adarte-~

" ticn) between the DABS sites. Performance

measures will ke based on compariscns
between the altitude echo transmitted
by DABS, the altimeter readina, the
altitude in the surveillance messace
output to ATC, and the altitude trans-

‘mitted by the DARS transponder.

M1-2.0, Multisite Surveillance-Coverage

Subtest M1-2.1, Multisite-Blip/Scan

Determine DABS effective multisite blip/
scan to ATC for DABS-only targets
ATCKRS-only targets, DABS targets with
collccated search data and ATCRBS tar-—
gets with collocated search data and
search-~only targets detected in DARS
multicoverage regions. Determine,

also, the blip/scan {(to ATC) for

DABS and ATCRBS targets considering the

use of DABS Pelay Mode option.

Subtest Mi—z.z, L.ockout

Determine DABS overall multisite lockcut
rerformance in DABS multicoverage
regions, with respect to ATCRBS lockcut
and ATCRBS/DABS 21]-Call lockout. Per-
formance measures will verify, -Fointly,
the DABS software (including adaptaticn
and network coordination) that issue

the lockout commands and the ability

of the DARBRS transponder to react cor-
rectly to the lockout commands.



“Test M1-3.0, MultisitesDABS”Eraﬁk»Gantinuigy

Determine DABS track life performance char-
acteristics in DABS multicoverage regions
for tracked DABS targets, ATCRBS targets,
both with and without the inclusion of col-
located search data (considering the DABS
rultisensor data borrowing capabilities),
and for search (radar substitution) targets.
Determine the concurrent and noncurrent =
incidences of SFN change for ATCRRBS tarqgets
simultaneously tracked by two and three DABS
sensors.

Test M1-4.0; Multisite Identification
Reliability ' '

a. Subtest M1-4.1, Track Swap

Determine track swap performance simml-
taneously for each of the DABS 'sites
supplving coverage to proximate, tracicd
ATCRBS/ATCRBS targets, both with and
without the inclusion of search data;
and for proximate search-only (radar
substitution) targets related to ATCRE!
and DABS targets.

b. Subtest Ml1-4.2, Multiple~-SFN's

Determine the concurrent incidences of

multiple tracks (multiple SFN's) existing

for a single ATCRBS target in a two and
three DABS sensor environment. i

[ -
Test M1-5.0, Multlsensor Network Coordinaticn
I

Determine DABS network coordination character-
istics relative to hand-off of targets between

sites for DABS and ATCRBS tracks in 'both a
two sensor and three sensor environment.
Determine the incidences where ATCRBS/DABS
All-Call interrogations are necessary to
reacquire a track.
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2.2.2 ~ Stage M2,- DARS Mult1s1te Communlcatlons Link
Performance

DARS multisite communications link performance tests
require the integration of two and three DABS sensors
and therefore can begin after two DABS senscors have
completed field readiness testing of the DARS/DARS
interface. Testing of the interfaces (e.g., DABS/SSF,
DABS/TATF) required for single site tests must also

be complete fcr some tests. The maximum aircraft
load (including peaking) experienced by any one senscr
during these tests should not exceed 50% of the . air-
craft load specified in FAA-ER-240-26 (DABS Sensor),
Amendment-3, Secticn 3.3.2.5, Capacity, but excluding
the last paragraph.

The test objectives for this Test Stage include the
followirg: :

1. Test M2-1.0, -DARS/DABS Communications
Performance ' '

The following test ckijectives refer to

the communications link between DABS

sites and each cof the message types the
Engineering Models are capable of handling
including messages transmitted via the
relay mode options.

a. Subtest M2-1.1, Message Error Rate

Determine the message error rate
(uncorrectable errors) for messages
transmitted hetween DABS sites.
Observe any occurrences of acceptance
of messages containing errors.

b. Subtest M2-1.2, Message Loss Rate

Determine the message loss rate
(categorized by cause) for messacges
transmitted bhetween DABS sites. Mes-
sages not transmitted within their
expiration time will be considered
lost.
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c.

~Subtest~M2=1; 3> Respense~Time

Determine the message response time
characteristics for messages trans-
mitted between DARS sites.

Subtest M2-1.4, MessageiRetransmission

Determine the message retransmission
frequency for messages transmitted
between D2BS sites.

Test-M2-2.6, IPC Multil:':nk\Communicati-o_ns

Performance

The following test cbjectives refer to the
parallel transmission (multilink) of critical
IPC messages to an aircraft by an adiacepnt
DABS site:

Q.

Subtest M2-2.l; Message Data-Content
Error '

Monitor any incidences of message data
content errors in any of the IPC mes-
sages received by the aircraft and sent
from the differert DARBRE sites.

Subtest M2-2.2, Message lL.osS Rate

Determine the overall message loss rate
characteristics (categorized by cause)
considering multilink transmission. A
message will be considered lost if it

is not received by the aircraft from

any of the DABS sites having responsibility
for sending it. Expired messages and
misdirected messages will be considered
lost. ,

Subtest M2-2.3; Response Time

Determine the overall response time char-
acteristics for the IPC messages trans-
mitted to the aircraft via DARS multi-
link. Response time is based on the time
an IPC message is readied for delivery
by IPC to the time it is firet correctly
received by the transponder from any

of the DABRS sites.
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Test‘MQ»B;G;\ATC/Aircraft Communicaticns
Performance ”

The follcwing test objectives refer to the
capability of the communicaticns (for each
type of message the DABS FEngineerina Model
is capable of handlina - e.g., Tactical
Up-link, Tactical Down-link) between the
SSF/TATF and DABS transponder—equipped air-
craft in regions of DABS multicoverage. ‘
These performance characteristics will be
determined for DABS communication messages
transmitted both with and without the use of
the Data Relay Mode option.

a. Subtest M2-3.1, Data Content Error Rate

Observe any incidences of data con-
tent error for messages received by
the S8SF/TATF from aircraft and for

messages received by aircraft from

the SSF/TATF.

b. Subtest M2-3.2, Message Loss Rate

Determine the message loss rate (cate-
gorized by cause) for messages trans-—
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. Expired
messages and misdirected messages

will be considered lost.

C. Subtest M2-3.3, Response Time

Determine the overall respcnse time
characteristics for messages trans-
mitted from the SSF/TATF to aircraft
and for messages transmitted from
aircraft to the SSF/TATF. The response
time for up-link messages will be based
upcn the time the message is first
transmitted from the SSF/TATF to the
time it is correctly received by the
DABES transponder addressed., Down-link
response time will he based on the time
the message is first transmitted from
the DABS transponder to the time it is
correctly received at the input to the
SSF/TATF. ’
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4.  Test-M2-4.0, ATC\MuithJnk Communlcatlons
Perf ormance -

The following test ohjectives refer to the
multilink transmission. of high priority-
messages to an aircraft from ATC (SSF/TATF)
via two DABS sensors:

a. Subtest M2—4 i, Message\Data Content
Error

Monitorfany;inCidences of message data:
content errors in messages received by
the aircraft and transmitted from- SSF/
TATF via DABS multilink.

b. Subtest_M2—4;2, Message-Loss_Rate;f

Determine the overall message .loss: rate
characteristics (categorized by causc)
considering multilink transmission.

A message will be considered lost if

it is not received by the aircraft from
either of the DABS sites having respons- .
ibility for sending it to the aircraft.
Expired messages and misdirected messages
will be considered lost.

c. Subtest M2-4.3, Response Time.

Determine the overall response time
characteristics for ATC messages trans-
mitted to the aircraft via DABS multi-
link. Response time is based on the
time a message is transmitted by ATC

to the time it is first correctly receiveé
by the transponder from either of the

DABS sites. '

2.2.3 Stage M3, Multisite FailureXRecqverz_Modeg

The single site failure/recovery mode tests for evaluat-
ing the continuity of functions will be expanded to
verify that DABS functions can continue under the
failure modes that may be encountered in a multisensor




environment. These failure modes, which will be
induced, include the loss of such system elements

as the sensor and various communication links. Test-
ing of the Data Relay Mode option will be included.
Failure modes will include DABS power interrupts for
ihe time durations (short, long term) specified in
Section 3.9.4 of FAA-ER-240-26, each resulting in a
different recovery procedure. DABS performance versus
failure mode will be determined.

The failure/recovery mode tests will begin after a
significant base of multisite surveillance and com-
munications link performance data have been accumulated.
This will enable assurance of a reasonable level of
DABS multisite performance with which to compare per-
formance during failure/recovery mode.

The test objectives for this Test Stage include the
following:

1. Test M3-1.0, Surveillance Data

Evaluate the performance of multisite DABS
with respect to maintaining the continuity
of surveillance data to ATC and IPC during
the failure modes encountered in a multi-
sensor environment f(e.g., senscr failure,
link failure} and during (and after). the
recovery from the failure; performance
criteria to include response times, data
loss, surveillance continuity, target
reacquisition time, errors in the data,
and change in surveillance capacity.

2. Test M3-2.0, Communications Data

Evaluate the performance of multisite DAES
with respect to maintaining the continuity
of communications between DABS and ATC,

DABS and DARS, DABS and aircraft, ATC and
aircraft, and IPC and aircraft during failure
modes encountered in a multisensor environ-
ment (e.g., sensor failure, link failure)
and during (and after) the recovery from
the failure; perfcrmance criteria to include
mescsage response times, comuurnications data
loss, errors in communications data and
changes to communications data handliue
capacity.
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2.2.4 Stage M4, Multisite Capacity/Response Time

Multisite capacitv/response time tests will be performed
to obtain DARS performance characteristics at several
load levels, up to maximum, in a multisite erv1rorment.
Additicnally, overloading of one DABS site will be
tested. Maximum load and aircraft bunching is.

specified in FAA-ER~-240-26 (DABS Semnsor), Amendment-3.
Secticn 3.3.2.5. The multisite environment will

consist of the maximum test configuration (e.g., all
three DABS sites connected to the SSF and three DABS
sites connected to the TATF). Performance meaqures

such as surveillance data delay time, message response
time c¢haracteristics and data loss will be fested‘:n

the multisite mcde considering the added sensor-to-
sensor communication links. Tests will be performed
including the use of the Data Relay Mode option. '
Maximum lcad conditions, again, will be achieved by
gimulation and/or a combinaticn of live and simulated
inputs. The main thrust of these tests will be centered
around Site 1 because of the availability of the STC

and otber supporting facilities.

The multisite capacity/response time tests must be
performed after it is assured that all interfaces
operate properly and that an adequate level of multi-
site surveillance performance and communication link
performance has been demcnstrated and an adeduate base
of data has been collected for comparison purposes.
This testing therefere should begin near the completion
of the DABS multisite surveillance and communications
performance test stages. Test obijectives for this
stage of testing include the following: :

1. Test M4-1.0, Surveillance Data belay-Time

Determine DABS surveillance data delay time
and data loss characteristics for data trans-
mitted to ATC and IPC during varyina load
conditions incremented from light load to
maximum load and during the time one DABRS
site is being overloaded, while the system

is connected in the maximum test configura-
tion (i.e., 3 DABS sites connected to SSF,

3 DABS sites connected to TATF).



2. Test~M4-2.0; Communicaticns Mzssage Response
Time '

Determine DABS communicaticns messacge response
time and message loss characteristics for
messages transmitted between ATC and aircraft,
DABS and ATC, adjacent DABS sites, DABS and
airecraft, IPC and aircraft during varyina

lcad conditions incremented from light load

to maximum load {(maximum capacity) and during
the time one DABE cite is beinc overloaded,
while the system is connected in the maximum
test configquration.

2.3 Functional PReliability and Maintainability

Functional reliability and maintainakility data will be
collected at each of the three DABS sites throughout

the DABS Performance Test effort. Data will be col-
lected during the normal (test) cperations at each

of the three sites. This data collection and analysis
effort will be conducted in addition to any reliability/
maintainability demonstrations required of the DAES
System Development Contractor and will supplement any
on-going effort to collect component reliability and
maintainability data.

A functional failure is defined as a failure which
causes either the complete or partial loss of a DABS
functional capability (refer to FAA-ER-240-26, Amend-
ment-3, Secticn 3.9.2.5.1). Component failures,
indicator failures, etc., are not considered functiocnal
failures. Failure data will be analyzed for functional
failure data in order to arrive at an evaluation of
functicen reliability. Repair and time-to-repair data
in response to a functional failures will be analyzed
to determine the DABS engineering model characteristics
with respect to maintainability.

Data ccllected at DAES Site 3 will provide information
most representative of the early producticn models

of DABS. In accorance with FAA-ER-~240-26, Amendment-3,
Section 3.9.4, DABS Site 3 is required to meet more
stringent reliability reguirements than Sites 1 and 2
(i.e., Site 3 will contain sufficient redundancy to
achieve a MTRF of 20,000 hours: Sites 1 and 2 are required
to attain a MTBF cf 1,000 hours). Component failure data
should be collected at all sites so that system MTBF

may be extrapolated.
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TEST TASK IDENTIFICATION

This Section identifies and discusses the principal
tasks which must ke performed in order to accomplish:
the DABS Performance Testina. These tasks are:

Test Management, Test P1anang, Test Facility Fnalneer—
ing, Test Conduct and Analysis/Evaluatien. The
principal participants in the DARS FPerformance Test-
ing Program are SRDS and NAFEC. Establishment of
test program requirements and analysic and evaluation
of the test results will ke the primary SRDS respons-
ibility while technical support will be provided to
SRDS by NAFEC, MITRE, Lincoln Laboratory and the

- DABS System Development'Contractor (8DC} . NAFEC

has primary responsibility for the planning, manage-
ment and utilization of the Test Facility and for the
conduct of the test. NAFEC is also responsible for
coordinating (via SRDS) with Eastern Region (AER)

for the preparation and use of the developmental

DABS Site located at or near the Philadelphia Inter-
national Airport.

Because there are a number of organizational and
test phase related interfaces, it is essential

that the nature and scope of test activities be
clearly defined so that testing may progress in a
cohesive, coordinated manner. To achieve this end,
the tasks which constitute the overall organization
of the test effort are functiocnally shown in

Figure 3-1. The test activity is organized accord-
ing to the principal generic tasks, (planning,
support, conduct, etc.). These tasks are then
further subdivided into subtasks. This structure
provides a means of defining and identifyinc the
principal tasks that need to bhe acccmplished
irrespective of the specific tests (e.g., single
site accuracy) or the organizaticns involved.

The purpose of this section is to prcvide a means
through which all participants in the tests have

a common understanding of the ceneral division of
responsibilities and the interelationship between
them. The test tasks are defined in a manner which
relates directly tc the testing requirements. It
is recognized that the task definition and grouping
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may not be aligned with the organizational structure

of the individual organization responsible for the
task. This situation frequently occurs when multi-
disciplined programs are overlaid on existing organiza-
tional structures. It is not the intent of this
document, however, to suggest cor imply the internal
structure or methodology used by each organization

to perform the tasks but only to insure that the
necessary tasks are defined and addressed.

The remainder of this section provides a description
of the subtasks which comprise the principal task.

3.1 Test Program Managementl(Task 1.0)

This principal task encompasses the overall manage-
ment of the DABS Performance Test, and is the
responsibility of SRDS (ARD-210). However, SRDS

may charge specific organizations with responsibilities
for the subtasks. The subtasks are described below

and summarized in Figure 3-2.

3.1.1 Test Coordination (Subtask 1.1)

SRDS will assign a Test Program Manager, who bears
the responsibility for the DABS Performance Test
Program. His principal responsibility includes the
coordination of all elements of the +est program.

The general manner in which this will be accomplished
is indicated by the description of this subtask.

This subtask provides for the coordination of
the activities of the various organizations
involved in the testing and the coordination
required with the DABS Program Manager. The
activity insures that elements of the test pro-
gram are coordinated, and that the information
and resources required are made available in a
timely manner across all elements of the test
program. This subtask includes the administra-
tive and technical coordination of all other
principal tasks.
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This subtask also provides the lead in the detailed
definition and maintenance of test gchedules.
Schedule reviews are conducted periodically and
adjustments as required are coordinated with the
participants. Schedule updates are disseminated.

It is anticipated that each of the organizetions
involved in the test activity (e.g., NAFEC, MITRE,
Lincoln lL.aboratory and the SDC) will each designate

an individual who will be responsible for coordinating
the activities of that organization and for partici-
pating in periodic test coordination meetings chaired
by the Test Program Manager (SRDS). These test
coordination meetings will serve to assure adherence
to the approved test plans, and to help identify and
resolve potential problem areas. '

The initial effort for coordinating the overall test
activity will be the establishment of technical and
schedule requirements. It is anticipated that
organizations requested to assume responsibility

for specific tasks, will submit Work Statements to
SRDS to indicate the manner by which the reauirements
will be met.

3.1.2 Technical Reviews- (Subtask 1.2)

Within this subtask, reviews of the technical

aspects of the principal tasks (Test Facility
Engineering, Planning, Conduct and Analysis)

are conducted. Technical recommendations, which

may be formulated as a result of these reviews,

are forwarded +o the Test Program Manager for con-
sideration and action. This subtask would be per-
formed by individuals with a broad perspective of the
DABS system and test program.

The task will encompass DABS change prcposal review,
preparation or analysis as appropriate. The impact
of these proposals will be analyzed and recommenda-
tions regarding implementation will be formulated.



3.1.3 Configuration Management (Subtask 1.3}

The internal interfaces among the various elements
of the DABS system and external interfaces between
DABS and ATC required for accomplishing the DABS
Performance Test will be established as part of the
Test Facility Engineering Task (Task 3.0). Baseline
configuration definition and implementation of inter-
faces and the elements which comprise the test bed
will be the responsibility of the assigned organiza-
tions (e.g., ARD-100 responsibility for DABS/ATC,
interface definition and implementation). However,
when the DABS Performance Testing commences (after
the completion of field readiness testing by the SDC
and subsequent acceptance by the FAA), the respons-
ibility for the configuration control over all
critical test elements is encompassed by this task.
A "critical test element" is defined to be any
hardware, software or procedural item, (to include
system and data reduction/analysis interfaces) which
if altered, could impact on the conduct or analysis
of the test. All system changes are coordinated

and fully documented within this task to assure
traceability and test bed integrity.

3.2 Test Planning (TasE_ZsO)

This principal task encompasses the long range plan=
ning which must be accomplished well in: advance
of the test conduct and the resource planning

- and scheduling activities. 1Included are the
requirements for the testing program and -the test
specifications and procedures. Special instru-
mentation or any simulation provisions which may
he required are also identified. The subtasks
which comprise this task are illustrated in Figure
3-3 and are described bhelow. With the exceptions
cf the definition of the Requirements for Testing
subtask, which is an SRDS responsibility, the
accomplishment of the Test Planning activity is a
NAFEC responsibility.

3.2.1 Requirements for Testing {Subtask~2.1)

This subtask will result in the overall definition
of the requirements for the DABS Performance Testing.
A statement of the test program requirements (this

-6
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FIGURE 3-3 TEST PLANNING TASK STRUCTURE
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document) identifies the necessary DABS technical
performance tests and the anticipated overall test
schedule. It provides sufficient information- so
that test specifications may be prepared' and plan-
ning for instrumentation and support facilities
may be conducted under the Test Facility Engineer-.
ing Task. Information to assist in the planning
for resource allocation is provided. The Test
Program Requirements will be continuously coordin-
ated with the appropriate organizations to assure
completeness in all test areas. It will be updated
and amended, as required. ‘ :

3.2.2 Test Specifications éSubtask 2;21

This subtask provides for the preparation of
specifications which will permit each test to be
defined in terms of objectives, prerequisites,

data cutputs, measuremehnts, analysis methods,
completion criteria, and report requirements.

‘'The methods for data reduction and subsequent
analysis are defined. Where applicable, Data Reduc-
tion and Analysis (DR&A) software specifications and
instrumentation requirements are prepared.

3.2.3 Test Procedures (Subtask‘2>3)

This subtask provides for the preparation of
detailed plans for the conduct of each test.
The Test Procedure contains all the information
needed to actually conduct each test. To the
extent necessary the procedures should be veri-
fied prior to the conduct of the test.

3.2.4 Work/Resource Plans_and Schedules (Subtask 2.4)

This subtask will result in a definitive Statement
of Work which will serve to 1) identify the external
resources required by NAFEC to accomplish the tasks
as identified and assigned in this section and

2) provide a management plan for accomplishing them.



The plan should be in sufficient detail to permit

it to serve as a basis for a management evaluation
of the progress of the test activity and to high-

light potential problem areas throughout the test

phases.

This subtask should provide a summary of the long
range requirements for all personnel, hardware,
software, communications, aircraft and ATC facilities
required for the Test Facility Preparation and Conduct
phases. A master schedule of these requirements should
be developed and maintained through the completion

of the Test Program. The interdependencies cf the
various planning subtasks are considered and the
resources appropriately scheduled throughout the
program. This detailed scheduling activity will
permit proper planning and coordination of resources
among all the various organizations who contribute

to or use results from the facility preraration and
conduct phases.

A schedule of specific Performance Test missions
should be developed. A correlation of test objec-
tives and missions should be made. A summary of
resources required for each scheduled mission
should also be prevared.

The second aspect of this subtask is essentially

a short term schedule coordination activity. The
master schedule is updated, refined and adjusted

as the tests progress. Short term schedules are
prepared and promulgated. The resources (personnel,
hardware and software) required from each organiza-
tion involved in the test conduct and analysis are
listed and scheduled. The principal elements which
require coordination include: the DABS Engincering
Models, range and range instrumentation, personnel,
communications, aircraft, Eastern Region, SSF, TATF
and data reduction facilities.

3.3 Test Facility Engineering (Task 3.0)

This task provides for the planning, installation,
integration and checkout of the physical facilities
with which the DABS :testing will be performed and
for the preparation (procurement) and checkout of
the software required to interface between the



various elements of the Performance Test. Included
in this task is the actual preparation of the .
additional computer programs and the procedures-
required to fulfill the Data Reduction and Analysis
requirements as specified in the Test Sfpecification.
At the completion of the initial phase cof this
activity the hardware and software rescurces required
for all phases of the DABS Performance Tests will be
in place and ready for testing. Since there is a
commonal ity of configurations between this Perform-
ance Testing Program and the previcus System Develocp--
ment Contractor Field Readiness Tests, coordination
with these tests will be required. It is . envisicned
that most, if not all, of the required hardware

and the DABS software will be in place and verified
as part of these previocus tests; thus, the hardware
aspects of the Test Facility Engineering task may
become simply a verification of the coperational inter-
faces peculiar to the DABS Performance Tests.

The continuing aspect of this task is the maintenance
and calibration of the test ked through the comple-
tion of testinc. The principal subtasks are illus-
trated in Figure 3-4 and described below. This

task will ke clearly the responsibility of NAFEC.

3.3.1 Hardware (Subtask 3.1)

The obiective of this subtask is to insure that

all of the hardware elements {(including support
systems and off-line computers) which comprise

the test bed and the data reduction capability

are in place and operaticnal. All special instru-
mentation required to meet the test specification,

and all hardware interface items will be produced
(procured), installed and verified under this subtask.

3.3.2  software (Subtask 3.2)

The objective of this subtask is to insure that
the software, which will permit a complete inter~
face with all of the elements in the test con-
figuraticn, has been prepared and checked out.
Any special software instrumentaticn that may be
required in the SSF or TATF to accept or generate
test messages is prepared and verified under this
subtask, as well as any simulation capabilities
which may be reguired by the Test Specification.

3~-10
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Special site adaptation data may be regquired for

the DARS software to satisfy peculiar test require-
ments. This subtask requires interpretaticn of

the Test Specifications, definiticn of the site
adaptation requirements, site adaptation preparation
and checkout.

DR&2 programs which meet the requirements for data
analysis as contained in the Test Specifications
(subtask 2.2) are prepared and tested under this
subtask. The programs will provide for off-line
reduction on either the DABS computer or a general
purpose computer. Correlation of test data from
several sources is a reguirement. Appropriate
Data Reduction and Analysis Software previously
prepared by the System Development Contractor and’
by the Lincoln Laboratories must also be integrated
in this subtask.

3.3.3 Voice and Data Communications (Subtask 3.3)

The purpose of this subtask is to insure that all
of the voice and digital range communicatiocn ele-
ments are in place and operaticnal and that commit-
ments for leased services are in effect through
the test period. Communications interface with

all elements of the test bed is verified under this
subtask. ' .

3.3.4 Maintenance and Calibraticn {Subtask 3.4)

This subtask encompasses the requirement that all
hardware and software elements used for a particular
test meet their specified performance criteria.
Procedures must be developed under this subtask to
insure that the various organizations responsible
for their respective test elements practice the
discipline of proper alignment and calibraticn.

It is envisioned that this subtask is principally
one of quality contrel management.

3.4 Test Conduct {(Task 4.0)

This task provides for the actual conduct of the
test. It includes those activities which immediately
precede and follew a specific test. It includes:

the coordination and direction of the mission;



control of the test elements; collection, organ-
ization and reduction of the data; and the prepara-
tion of the Missicn Conduct Report. Each of these
subtasks are illustrated in Figure 3-5 and are
described below in further detail.

The Test Conduct task as defined herein provides
for Separate Mission Coordination and Test Bed
Management subtasks. The distinction ketween these
two subtasks is based on responsikility for the
technical aspects of a specific missicn vs respons-
ibility for the readiness and operability of the ‘
system test bed on which the mission is to be
conducted. It is recognized that, dependina on,
the NAFEC organizational structure, these two
responsibilities may be fulfilled by the same
individual. However, there may be other instances
where this may not be appropriate or practical,
e.g., divisicn of responsikilities between mission
coordination (or tests) and test bed management
could permit a concentration of technical expertise
and a parallel application of manpower.

3.4.1 Mission Coordination (Subtask 4.1)

Mission Coordination encompasses the primary
responsibility for the specific technical aspect
of the mission being conducted. Mission coordina-
tion will ke accomplished via interpretation and
clarification of any ambiguities which may exist
in the Test Procedure during a mission. Missicn
Coordination will be accomplished via the issuance
of planning data reguired to permit a particular
mission to be accomplished and via directives (Mission
Orders) which coordinate the facility set~up and
resources for a specific test on a specific day.
The coordination will be accomplished directly
with the Test Bed Manager. The Mission Coordina-
tor will conduct briefings (de-briefings) priecr to
(after) each mission.

When events occur which preclude the fulfillment

of the planned mission objective, he will coordinate
with the Test Bed Manager to either terminate the
mission or redirect the missicn objectives, as
appropriate.

3.4.2 Test Bed‘Management (Subtask\4.2)

The principal purpose of this task is to insure
that the test ked is configured according to
the test plan as modified by the Mission Orders
and that the entire test bed is ready at the
scheduled time. 3-13
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This subtask includes establishing and maintaining
voice communications with all elements on the Test
Bed involved in the conduct of the tests (e.qg.,

the DABS ground sites, instrumentation sites)

and coordinating their activities in the accomplish-
ment of the test objectives.

Other elements used in support of a particular test
(such as the TATF, SSF, Test Aircraft, NAFEC test
instrumentation) shall, during the conduct of a
test, be operationally responsive to the Test BRed

Manager.

The Test Bed Management will clearly be the
responsibility of NAFEC,

3.4.3 Data Collectionx(Subtask54.3)

Data will be output and recorded in several forms,
(e.g., logs, magnetic tape, machine output hard
copy, manually completed data sheets)] and from
several sources (e.g., System Test Console, range
instrumentation, on-board aircraft recorders).

The objectives of this subtask are to fix responsi-
bility for properly recording, collecting, index-
ing . and collating the data and to establish and
maintain a filing system.

3.4.4 Mission Conduct Summary (Subtask-4.4)

This subtask includes preparation of a report which
provides factual data on each mission. It will be
prepared immediately after each mission. It will
include test observer logs, post—test debriefing
reports and a log of the specific file location

of all data collected (under Task 4.3 above).

It will provide information on the conditions

which existed during the test (actual equipment
configuration, deviations from the test procedure,
equipment failure data, weather conditions, etc.).

- 3-15



3.4.5 Data Reduction Coordination (Subtask 4:5)

The objective of this subtask is to' reduce the-

data in a format suitable for further analysis..
Since the data required to complete several sub-
tests may be gathered in a single mission (con-
versely several missions may be required. to
complete a single subtest), it may be required

to reduce the same data in several different ways,
depending on the objectives of the subtest analysis.

The DR&A programs for this task will have been
verified under the Test Facility Engineering task,
(Software Subtask, Subtask 3.2). However, any
data reduction deficiencies or modifications which
became manifest after testing begins will be-
identified via this subtask in conjunction with
the Data Analysis Subtask.

3.5 Znalysis and Evaluation (Task 5.0)

The Analysis and Evaluation task provides for
analysis and evaluation of the data required to
complete various stages of the DABS Performance.
Tests. The data is analyzed as outlined in the
Test Specification. The reports are produced-as-
the various levels of the test hierarchy are.
completed. &additionally, evaluations will be.
conducted on the overall DABS performance. Each
subtask associated with the Analysis and Evalua~
tion Task is illustrated in Figure 3-€ and 1s
further described below.

3.5.1 Data Analysis (Subtask 5.1)

The objective of this subtask is to analyze the
test data and to produce a test analysis report
which corresponds to the test level hierarchy.

The hierarchy and scope of each analysis report:
will be specified under the Test Specifications
(Subtask 2.2). A single report may cover the
results of a single subtest, test or stage depending
on the specified hierarchy level. The report will
provide formal records of the completion of each.
phase of testing, serve as a record for later
tests and will be source material for the prepara=
tion of change proposals.
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The analysis task should result in recommendations
to the Test Program Manager (via ‘Subtask 1.2}
regarding the completion -status of a givén ¥est
phase.

3.5.2 Overall Performance Eyaluation (Subtask 532)

The objective of this subtask is to evaluate the
technical performance of DABS at a functional level

in both the single sensor -and multisensor ‘environ-
ments. Evaluation of technical deficiencies, if

any, should be made and retchimendations ‘For the
resolution of these deficiencies should be formulated.




TEST DOCUMENTATICN

4.1 Introduction

This Section defines the test documentation that
will be required to plan, conduct, analyze, and
report the DABS Performance Results. The rela-
tionships of these documents to each cther and
tc the hierarchy of testing are described.

Each type of dccument is defined in terms cf its
purpose, scope, ané uce. Details of format and
cortent are not given becausge, especially at the
lower levels of documentation, there will be wide
variation in the format and conterit of equivalent
decuments. '

This list of test-associated documents is not in-
tended tc be exclusive or restrictive since recuire-
ments for docurents not specifically called fer

in this Test Dccumentation Secticn may develor as
the tests prcceed.

4.2 Gereral

This document, "Requirements for tl.e FPerformance
Testing of the DABS Engineering Models" defines the
recuirements for the entire D2BS Performance Test
Prcgram. It delineates two maior areas cf test-
ing: Single Site and Multisite. These two Areas
are categorized into Stages (e.g., Single Site
Surveillance Performance). The Stages are further
divided intc Tests (e.g., Surveillance Accuracy)
and Subtests (e.g., Posgition Accuracy). A Test,
Subtest, cr a group of Tests and,or Subtests will be
performed duvuring & particuvlar test Mission. Each
test Missicn is brcken down into a set of Mission
Steps. Note that whereas the Tests and Subtests
are categorized on the basis of objectives, a
single test Mission could serve to meet several
objectives and thus fulfill the reguirements of
several Tests or Subtests.

The Test Dcoccumentation Reguirements Plan described
in this section is structured around the akove
hierarchy of testing, i.e.,



1. Areas

2. Stages

3. Tests

4.  Subtests

5. Missicns

6. Mission Step

Pretest planning documentation includes this docu-
ment plus Test Specificaticns, Test Procedures and
Work Statements. The relationship of these documents
to the test hierarchy is depicted in Table 4-~1l. These
planning documents are defined in Section 4.3, '
along with Mission Test Orders that will be needed

for day-to-day planning. '

When tests are conducted, the results of each Mission
Step will normally be recorded in Test Observer Logs.
The results of a complete Mission will be documented
in a Mission Summary Report. When an entire test

(or subtest if appropriate) has been completed, a
Test Analysis Report will be prepared. A Test

- Analysis Report will alsc be prepared upon the
completion of each Test Stage. An Overall Per-
formance Evaluation (single site and multisite)

will ke written to cover all of the DABS Performance
Tests (single site and multisite) when ccmpleted.

The relationship of all these reports to the test
hierarchy is shown in Table 4-2.

These documents are also defined in Section 4.4,
Post-Test Documentation, along with the Error Reports
and Change Proposals that may result from DABS per-
formance testing.

Figure 4~1 gives a pictorial representation of the
flow of documentaticn through the DABS Performance
Test cycle. The Figure shows that the Requirements
for Performance Testing (this document) will be the
basis for producing a number of Test Specification
documents. The Test Specifications will include the
information required to prepare Test Procedures and
will provide the requirements for appropriate data
to be supplied from allied test programs such as

the Factory Test and the Field Readiness Test. Test
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Procedures will provide specific details regardina

the conduct of the test to include test bed configura-
ticn, flight plans, scripts, etc. A Statement of
Work will be prepared by each organization assigned
major task responsibilities. This document will
provide a Management plan and a description of maior
milestones, products, schedules and external resources
required to accomplish the work (e.g., documentation,
hardware, commitments, etc.). The preceding documents
will be prepared well in advance of test conduct.
Mission Test Orders will be prepared on a week-by-
week (or even day-by-day) basis to govern the actual
conduct of tests.

The raw data (or access to the raw data) from each
Mission (which includes the Test Observer Logs and
data recording) and the pertinent results from
allied tests will be included in a Mission Summary
Report. These data will be analyzed, and Test 2nalysis
Reports will be prepared. Error Reports and Change
Proposals may be prepared either as a direct result
cf observations made during test conduct, or as a
result of the test analysis activity. An Overall
Performance Evaluation Report will bhe prepared at
the conclusion of DARS Performance Testing. This
report will provide an evaluvation of the technical
performance of DARS at a functional level.

4.3 Pre-Test Documentatiocn

4.3.1 Requirements for the Performance Testina of
The DARS Enagineering Models

The purpose of this document is to establish overall
requirements and to provide the conceptual framework
for development of the DABS Perfermance Test Program.

The requirements document defines the test 2reas,
Stages, Tests and Subtests necessary for DABS Per-
formance Testing. It identifies specific obiectives

for each subtest and the tasks which must be accomp=
lished in order to conclude the test program. Prelim-
inary identification of the organizations responsible
for these tasks is also given. The requirements include
scheduled completion dates of major milestones.




It is the basis for preparing test specifications.
It will be used to determine test support reguire~
ments and will be a basis for allocating resoutces.
The requirements deocuments will be a feacal point
for determining the interactions of and need for
training, maintensrce, facility utilization, and
other plans.

4.3.2 Statement of Work

The purpose of the Statement of Work (SOW) is to
provide a means for each organization participating

in the test program to provide a definitive state-
ment indicating the specific manrier in which that
organizations will meet its requirements. The SOW
also identifies: external crganizational interfaces;
rescurces required from exterral organizations;

major and minor milestones and the correspcending
scheduled completion date; description and a list

of deliverable items; key persorrnel and responsibil-
ities to indicate the management organization of

the test activity. The SOW should provide sufficient
detail toc permit it to serve as a basis for evaluating
the progress of the test activity throughout the

test phase and as an additional means of communica-
tion among the participants in the test, both external
and internal, to the orgarizatiori preparing the SOW.

4.3.3 ~ Test Specificatiorns

The purpose of the Specifications document is to
prcvide detailed plans for each test stage, down
to the Subtest level.

The Test Specification document will define each
Test and Subtest (if required) in terms of:

1. Objectives.
2. Prerequisites

3. Test and Subtest conduct and analysis
methods

4. Instrumentation, manpower, and support
requirements

5. Test and Subtest inputs and outputs



»

6. Test and Subtest measurements
7. Contingency plans
8. Analysis methods
9. Criteria for completion, and
10. Reporting requirements
The estimates of resource requirements and test con-
duct time will have been previously provided in the
SOW; updates will be used for final planning purposes.
The specifications for the individual tests will be
written in sufficient detail to permit an engineer
who is familiar with the DABS (hardware and software)

to prepare the Test Procesures.

4.3.4 Test Procedures

The purpose of the Test Procedure is to provide detailed
plans for the conduct of each test, subtest or mission.

In some cases, data which are required by the Performance
Testing Requirements document may be easily derived from
other allied DABS tests such as the Factory Tests or the
Field Readiness Tests. In these cases, specific test re-
quirements may be coordinated with the organization re-
sponsible for the allied testing and the Test Specifica-
tion covering these tests will be prepared and submitted
through SRDS.

Test Procedures will contain all the information that is
needed to actually conduct each test. This will include,
as required, such detailed test preparation as scripts,
flight plans, sample Test Observer Logs, and facility
set-up requirements. The length and formality of the Test
Procedures may vary depending on the complexity of the
tests and the skill and experience level of the test
personnel.



4.3.5 Misgsion Test Orders

The purpose cf the Mission Test Order is tO»direct

anc¢ coordinate the set~up of the facility and resources
(including key personnel) necessary to conduct a.
specific Test/Subtest (or Tests/Qubtests) on a

specific day (or days).

Mission Test Orders will list, on a day-tc—day and
hour-by-hour basis, the Test/Subtest that will be
conducted, the configuraticn of the facility, thre
test aircraft flight plans, the instrumentation .
that will be used, and similar information required
tc make final preparations for test conduct.

Mission Test Orders will be the vehicle for firmal,
detailed scheduling and coordination of all current
test activities and the resouvrces involved. They
will be prepared as far' in advance of test conduct
as possible, but in some cases may consist of oral
briefings when the situation warrants.

4.4 Post-Test Documentation

4.4.1 Test Cbserver Logs

The purpcse of Test Observer Logs is to record data
taken during conduct cf a mission. :

Test Observer Logs, as required, may be handwritten

cn specially prepared forms, samples cf which may be
included in the Test Procedures. They will include
such infcrmation as displays noted, actions taken,

and cccurrence of anomalies. They may be incorporated
intc scripts and in such cases will provide for
checking off mission steps as each step is taken,

and for noting correct or incorrect system responses.

Test Cbserver Logs will form part of the raw data
for test analysis. ,

4-8
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4.4.2 Mission-Summary Reports

The purpose of Mission Summary Reports is to serve
as a repository for all raw data from a sincle
mission.

Mission Summary Reports will include Test Observer
Logs, hard copy printouts, post-test debriefing
information, and all other raw data from a single -
mission. In many cases the volume of data will be
too large to practically include in a report (such
as all hard copy produced by the system during a
four hour test) or impossible to print (such as.
magnetic tape recordings). In such cases, the
Mission Summary Report will name each type of data
and give specific information for retrieving it
(such as the name of the person who has possessicn,
the specific file drawer, or the tape slot number).
Mission Summary Reports will include information

on the specific conditions that existed during the
mission, problems encountered and brief recommenda-
tions for solving or avoiding them (if applicable),
necessary deviations from the Test Procedures, exact
times at whicbh equipments failed and exact times

at which they were replaced and the system returned
to an operational status. Mission Summary Reports
will not contain test analysis.

Mission Summary Reports will provide access to all

the data related to the tests. They will be used

in preparation of Test Analysis Reports, Error Reports,
and Change Proposals. They will be used as refer-

ence material for determining the causes of errors

and providing solutions.

4.4.3 Test Analysis Reports

The purpose of Test Analysis Reports is to present
the conclusions resulting from a Test or Tests,
with supporting analyses and data.



Test Analysis Repcrts will be formal enginegiring
reports that meet the usual FAA standards fer such
documents. A single Test Analysis Report may .ccver
the results of a single Subtest (optional), a full
Test, or even a complete test Stage. The :scope of
‘the Test Analysis Reports required for each test
Area will have been specified in the Test Specifica-
tions docurent.

Test Analysis Reports will provide formal records

of the completion of a portiorn of the testing. They
will serve as a reference material for later tests,
and will be socurce material for the preparation of
Change Preoposals and Performance Evaluation ‘Reports.

4.4.4 Cverall Performance  Evaluation Reports

The purpose of the Overall Performance Evaluation
Report is tc evaluate the technical performance of
tke DABS at a functional level in both the single
sensor and multisensor envircrments. Recommenda-
tions for improvements and/or the resclution of
any technical deficiencies should be made.

The Overall Performance Evaluation Report will be
written for the entire (single site and multisite)
DABS Performance Test Program. The evaluation
report will be based on the various Test Analysis
Reports previously conducted. It will serve . as
the final summary technical report for the DABS
Performance Test Program.

4.4.5 Error Reports

The purpcse of the Error Report is to decurent eguip-
ment or computer program errcrs discovered as a
result of testing.

One Errcr Report will be written for eag
is detected. The Error Report will dsf
in sufficient detail tc permit re-cres@{@f-g¥ithe
cenditions that cause the-error tc occur. Error
Reports will cite the specific Test in which the -
error was detected, so that reference can be made
to the Mission Repcrt for details of the actual
facility configuration, ambient conditions, etc.,
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as they existed during the Test. An Error Rerort
may, but generally will not, include a recommended
solution of the problem. Error Reports will des-
cribe errors in instrumentation and other equipment
or computer programs essential to test activities,
as well as for errors in the DABS hardware or com-
puter programs.

Error reports will be directed to the Contractor

or other organizations responsible for correcting
errors, through the DABS Program Management Office,
in the relevant equipment or computer program. A
priority and an expected date of correcticn will be
assigned to each Error Report to guide the activities
of the responsible organization, and to provide a
basis for updating test plans and schedules. :

4.4.6~ Change Proposals

The purpose of a Change Proposal is to propose changes
to the specifications of egquipments or computer
programs,

Each Change Proposal will include a justification

of the need for the change (including a description
of the problem the change is expected to solve), a
discussion of the change and its ramifications,

and specific deletions from and changes or additions
to the wordina of the relevant specifications.

Each approved Change Proposal will be directed
through a change proposal screening committee
activity to the SDC or other organization respon-
sible for implementing the changes to the relevant
equipment interface or computer program. Procedures
for the processing of Change Proposals during the
DABS Test and Evaluation effort will be estaklished
and maintained by the SRDS. A priority and an
expected date of completion will be required for
each Change Proposal.
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APPENDIX A

SCHEDULE

This Appendix provides general guidance on the anticipated

scheduling of the DABS Performance Test. The schedule
is divided into four segments, one for the single site .
tests at each of the three sites and one for the multi-
site tests.

The relative time allocated for each of the test stages

(S1 through S4 and M1 through M4) are approximations. . -~

It is anticipated that the organization responsible for
these tests will analyze in greater depth the relative

duration of each of the stages within a given test segment.
However, the start and completion date (expressed in months

relative to the completion of single site Field Readiness

Tests) are firm dates in that these dates are intertwined

with the start-complete dates cf other phases of the overall

DABS test and evaluation program.

It is anticipated that Single Site Readiness Tests on
Site 1 will be completed in mid-February, 1978. Rela-
tive to this date, then, the milestone schedule is:

Relative
Date Month . Milestone
Feb '78 0 Start Single Site Performance Test
Aug '78 6 Complete Single Site Performance Test
May '78 3 Start Single Site Performance Test
Oct '78 8 Complete Single Site Performance Test
Aug '78 6 Start Single Site Perfcrmance Test
Nov '78 9 Complete Single Site Performance Test
Jan '79 9 Start Multisite Performance Test
Jan '79 11 Start Multisite Performance Test
Mar '79 13 Release from Multisite Performance

Tests

May '79 15 Complete Multisite Testing

As noted in Figure A-1 it is anticipated that some overlap
with the other test phases will be possible. A discussion

of the overlap must be deferred until the phases are more
completely defined.



0 2 4 6 8 10 12 14 15
Site 1 (NAFEC/ASR-7)
1. . A
Complete S.S.” Field Readiness NOTE:
S.S. Surveillance (S1) . Jay - A 1 S.S. Abbreviates Single Site
S.S. Communications Link (S2) - A A 2 M.S. Abbreviates Multisite
S.8. Failure/Recovery (S3) a2
S.8. Capacity/Response Time (S4) a B

Other Test Phases A __A

Site 2 (Elwood /ARSR-2)

Complete S.S. Field Readiness

s.S. Surveillance (Si) 2 A

S.S. Comuhicat:;Lons (82) < ’ a A _

$.S. Failure/Recovery (S3) A __ b °
§.S. Capacity/Response Time (sh) A — 4

Other Test Phases & ot
Site 3 (Phila./ASR-8)

Coﬁpiete'S.S. Field Readiness A

$.S. Surveillance (S1) A__A

S.S. C'omr_ni.in'icatioﬁs (s2) ” A__A )

s.S. Failure/Recovery {S3) ‘ A A FID
Other Test Phases - , " & & v EVAL,

‘ All Sites

Comlete M.8. Field Ramiiness . STTES 132 1,263
M.5. Surv. & Commundcmefen OK1642)
M.S. Capacifiy/Response Time (Mé)

1 2 3 & 5 6.7 8 9 0. 1. 12 33 1i& 15 .
MONTHS (AFTER COMPLETION OF SITE 1 FIELD READINESS TESTS)

““PTGUNE A-1.  TEST STAGE PHASING FOR DABS PERFORMANCE TESTS
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The planning documents discussed in Section 3 should
be submitted for review and approval as follows:

Dec. '76 Statement of Work

Apr. '77 Test Specification

Sept.'77 Test Procedures>
The Test Reports associated with each of the single
site and multisite tests should be completed within
60 days after the completion of testing on the partlc—
ular single site test or multisite combination.
An overall Performance Evaluation Report should be

completed not later than 90 days after the completlon :
of the DABS Performance Tests.
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