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Summary
This provides an overview of activities being carried out by the US FAA toward VDL3 SARPs
validation.  This paper summarizes the work done in support of the simulation, unit test and flight testing
as specified in the Validation Work Plan for VDL 3.  Current plans are to have most aspects of validation
completed by the AMCP/6 meeting in March 1999.  The Working Group is invited to note these
activities.  Other States are encouraged to participate in and report on their VDL3 validation activities.
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1.0 INTRODUCTION
1.1 Background
Several activities are underway in the US toward the goal of achieving validation of the VDL 3
standards.  This paper will highlight those activities related to protocol simulation and system flight test.
Other areas relevant to VDL 3 validation on physical layer testing, vocoder selection, and a summary of
recent Validation SubGroup (VSG) activities will be addressed in companion papers.

1.2 Validation Plan
A Validation Work Plan for VDL Mode 3 was introduced at the December meeting of the AMCP at
Oberpfaffenhafen.  This document has since been maintained under configuration control by the
Validation SubGroup (VSG).  This plan identifies specific scenarios to be used in simulations of the data
link protocol and it identifies specific system hardware test scenarios for validation of system functions.

2.0 PROTOCOL VALIDATION VIA SIMULATION AND TESTING
2.1 Overview
The FAA is supporting multiple parallel activities to validate the VDL3 technical standards.  The
William J. Hughes Technical Center (WJHTC) is developing a protocol testbed to allow testing and
validation of the system operation.  MITRE/CAASD has developed a detailed protocol simulation as well
as being in the process of developing a complete system prototype.  The WJHTC and MITRE/CAASD
use separate design teams to ensure the interoperability and readability of the standards.  As for
implementation of the subnetwork options, the WJHTC testbed are focusing on the compressed ISO8028
approach, while MITRE are focusing on the frame-based (e.g. CLNP) approach.

2.2 OpNet Simulation Model
MITRE/CAASD has developed for the FAA a simulation capability using a software package OpNet.
Initially this effort focused on implementing the protocol of the MAC and DLS sublayers of the VDL3
subnetwork.  Since early 1997 this subnetwork-level model has been used to define several aspects of the
protocol architecture and provide some initial estimates of the VDL3 channel capacity for data link
message traffic.  This subnetwork model is now being integrated with an ATN interface that includes a
full fidelity account of the overhead required for ATN mobility management and transport layer.
Collectively either the subnetwork model or the integrated model will be used for each of the seven
simulation scenarios listed in the Validation Plan (S1 through S7).  Simulation activities can be broken
down into those that address the 2V2D configuration and those that address the 3T configuration.

The activities and schedule for the 2V2D configuration are as follows:
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Scenarios from Validation
Plan

Projected completion date

S1: DLS system default
parameters

11/2/98

S2: LME system default
parameters

11/2/98

S3: Airborne MAC service
system default parameters

11/2/98

S4: Net entry operation 8/14/98
S5: Handoff operation 10/1/98
S6: Recovery from ground
network outage

11/1/98

S7: Recovery from random
burst corruption

8/14/98

The activities and schedule for the 3T configuration are as follows:

Scenarios from Validation
Plan

Projected completion date

S1: DLS system default
parameters

1/22/99

S2: LME system default
parameters

1/22/99

S3: Airborne MAC service
system default parameters

1/22/99

S4: Net entry operation 12/21/98
S5: Handoff operation 12/28/98
S6: Recovery from ground
network outage

1/30/99

S7: Recovery from random
burst corruption

1/30/99

All scenarios except for S5 (handoff operation) involve only the subnetwork model.  Scenario S5 uses the
integrated model with an aircraft traffic generator configured to provide arrivals and departures into and
out to the VDL ground station service volume at a set rate to establish a realistic level of connection
management traffic.  This will not only exercise the full operation of the protocol stack but will allow the
most realistic assessment possible of the system’s capacity for data link traffic within the delay
constraints.

2.3  Emulated Mode 3 Testbed Environment
The FAA is developing a Mode 3 Testbed at the WJHTC to validate the data exchange requirements
associated with the 2V2D configuration. This activity represents an additional level of independence
within the FAA’s validation activities because a separate group of resources is interpreting and
implementing the Mode 3 requirements identified in the SARPs. This should result in a more robust set
of requirements as the two groups work together to resolve requirements issues.

The WJHTC testbed implements the requirements associated with the VHF Data Link (VDL) Mode 3
Packet Layer Protocol (PLP), the Data Link Service (DLS), the Media Access Control (MAC) Layer and
the Local Management Entity (LME). However, it must be noted that the testbed being developed by the
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Technical Center does not use actual VDL Mode 3 radios to communicate between the ground and
airborne entities. The testbed emulates some of the features of the MAC Layer and the Mode 3 Radio.
These emulated features allow communications between ground and air components within the testbed
without the need for Mode 3 Radios. This path was taken for two main reasons: availability of Mode 3
Radios; and the desire to develop a cost-effective testbed, which provides a great deal of flexibility and
repeatability with regards to validation testing.

2.3.1 Software Development Status
Development of the WJHTC testbed began in April, 1998 with full completion planned in October, 1998.
Table 2.3-1 reflects the current status of the software development activities. The testbed is being
developed using the "C" language, on an Intel Pentium PC Platform. This platform utilizes the Santa
Cruz Operations (SCO) UNIX Operating System, and resides on a Local Area Network.

An incremental, thread based approach is being used to develop the software prototype of the VDL Mode
3 requirements. This means the requirements have been decomposed into the various threads (e.g. Net
Entry thread, Reservation Request, etc.). These threads are then implemented in a specific order allowing
functionality to be added in layers. As potential problems are discovered, they are submitted to the
Validation Subgroup (VSG). Members of the VSG analyze the problem and provide solutions as needed.
Once a solution is provided, the testbed is updated and used to determine the success of the solution. This
iterative approach has helped solidify the Mode 3 requirements.

Table 2.3-1. WJHTC S/W Development Status

Component Status Projected Completion
Media Access Control (MAC) Layer 90% 10/15/98
Data Link Service (DLS) Layer 90% 10/15/98
Link Management Entity (LME) 90% 10/15/98
VDL Packet Layer Protocol (PLP) 65% 10/15/98
Scenario Generation Facility 100% Complete

2.3.2 Validation Testing Status
The WJHTC Validation Testing activity is planned for completion in December 1998. Table 2.3-2
reflects the current status of the Validation Testing activities.

The development of the test case scenario files and the execution of the associated test case scenarios are
being done in parallel. This is being done to facilitate the SARPs change proposal process. It is essential
to uncover problems as quickly as possible so the requirements can be modified and disseminated to
other VSG members. Note that this represents a continuation of the iterative development approach that
has been used to develop the testbed software.

The Validation testing being done at the Technical Center will focus on the individual threads of the
various VDL Mode 3 components and test both nominal cases and error cases. As threads are completed
other threads will be added so that testing can be done on sets of integrated components. This approach
should test the majority of the VDL Mode 3 requirements and provide extensive insight into the
correctness and completeness of the requirements.
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Table 2.3-2. WJHTC Validation Testing Status

Activity Status Projected Completion
Develop Test Case Descriptions 10% 10/9/98
Develop Test Case Scenario Files 0% 12/11/98
Execute Test Case Scenarios 0% 12/11/98
Develop Test Report 0% 12/30/98

3.0 SYSTEM TESTING

3.1 Unit Test
The WJHTC will be conducting physical layer testing of vendor-furnished radio equipment to validate
unit test scenarios 1 through 4.  This testing is described in another working paper.

The MITRE prototype system will be used to test out the rest of the system.  Unit test 5 explores
connection management.  The radios have already verified this operation up through the MAC sublayer.
Work is on-going to code the DLS and to verify the subnetwork interface.  A MITRE-developed ATN
router will be used for generation of messaging.  Unit test 6 explores priority processing for the datalink
operation.  The radios currently support a version of priority processing, although additional work is
needed to bring the prototypes in compliance with the SARPs.  It is planned to interface the WJHTC
testbed with the MITRE prototype system to conduct testing of simultaneous operation of both
subnetwork interfaces.  Unit test 7 explores voice operation and delay for normal and truncated voice
modes.  Initial measurements have already been taken for normal mode operation.  Truncated mode is
currently only available in the prototype via manual switching.  Coding of the timing rules and truncated
mode operation is expected in September and October.

Scenarios from Validation
Plan

Projected completion date

U5:  Connection Management 12/18/98
U6:  Datalink Transfer 1/4/99
U7:  Vocoder processing 11/2/98

3.2 Flight Test
The validation plan identifies seven separate flight test scenarios required for validation.  Below are
listed each of these scenarios, a description and the objective of the scenario.
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Scenario Description Validation Objective
FT1 2 Aircraft, 1 Ground Station Coverage, Basic voice operation, new voice

features, data connection establishment and data
transfer, data broadcast, net exclusion for out of
range aircraft

FT2 1 Aircraft, 2 Ground Stations Connection management functions
FT3 1 Aircraft, 2 Ground stations

(different Ground Network
Interfaces (GNI))

Automated handoff in 3T configuration

FT4 2 Aircraft, 1 Ground station
(1 GNI)

Voice functionality under abnormal conditions

FT5 1 Aircraft, 2 Ground Stations Proper ground station beacon tracking by aircraft
under simulated anomalous propagation

FT6 2 Aircraft, 2 Ground Stations Verify voice “coded squelch” operation
FT7 1 Aircraft, 3 Ground Stations Verify proper ground station handover in 3S multi-

site configuration

3.1 Flight Test Equipment and Status
The validation flight testing is scheduled to be completed at the same time as the vocoder validation
flight testing in the second half of January 1999.  The first half of January will be spent preparing the
aircraft and mounting the equipment in the aircraft for the various scenarios.  The current US test plans
do not include the testing of scenario FT7, and are relying upon the UK testing to cover this, as the
prototype is not expected to have the capability to support the 3S system configuration in time.

Scenarios from Validation
Plan

Radio
Capability

Ground Network
Capability

Projected completion
date

FT1:  Basic communications 9/18/98 12/18/98 1/29/99
FT2:  Connection
Management

9/18/98 N/A 1/29/99

FT3:  3T Handoff 12/29/98 N/A 1/29/99
FT4:  Vocoder processing 11/2/98 N/A 1/29/99
FT5:  Ducting 9/18/98 N/A 1/29/99
FT6:  Squelch 9/18/98 N/A 1/29/99
FT7:  3S Multi-site Not Planned Not Planned Handled by UK testing

4.0 SUMMARY
This paper has provided an overview of activities being carried out by the US FAA toward VDL3 SARPs
validation.  This paper has focused specifically on those activities related to data link protocol simulation
and flight test.  Current plans are to have most aspects of validation completed by the AMCP/6 meeting
in March 1999.  The Working Group is invited to note these activities.  Other States are encouraged to
participate in and report on their VDL3 validation activities.


