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1.0 SCOPE

1.1 Identification

This document contains the subsystem specification for the NEXt generation ar/ground (A/G)
COMmunications (NEXCOM) System Very High Frequency (VHF) radio, to be used for A/G voice
and data communications. It describes the features and performance required by the NEXCOM
System radio equipment to satisfy Segment One of the NEXCOM Program. This document was
prepared in accordance with the format requirements of FAA-STD-005e.

The physical/functiond architecture of the NEXCOM equipment is judged by the Federd Aviation
Adminigration (FAA) to be the most cost effective of various gpproaches for NEXCOM Segment
One, and should provide the smoothest trangtion into the Nationd Airgpace System (NAS). This
specification covers only the ground-based radio equipment, Multimode Digita Radio (MDR) to be
purchased by the FAA. Since RTCA DO-224a, Minimum Aviation System Performance Standards
(MASPS) applies to avionics, differences between the MASPS and specific needs of the ground station
equipment are reflected in this specification. Initidly the MDR radio is intended to operate as a 25 kHz
Double Side Band-Amplitude Modulated (DSB-AM) radio. The radio will also operate at 8.33 kHz
DSB-AM and VHF Digitd Link (VDL) Mode 3. Mos of the VDL Mode 3 timing, framing, vocoding,
and link management described in the RTCA DO-224a (MASPS) will be demonstrated by the Radio
Interface Unit (RIU) during initid digital deployment. The MDR/RIU will be tested and fielded as a
VDL Mode 3 and DSB-AM compliant system.

1.2  System Overview

The primary objective of the NEXCOM Program is to provide Air Traffic Services the ability to
accommodate the growing number of control sectors and communication needs using the available
limited frequency spectrum. Principa gods of the system architecture include introduction of a new
generation of VHF MDRs and RIUs into the ground facilities supporting ar/ground communications,
i.e, Remote Center Air/Ground (RCAG), Remote Communications Outlet (RCO) and Remote
Tranamitter and Recaver (RTR) fadilities, support of exiging legacy interfaces with Radio Control
Equipment (RCE) and Voice Switching and Control Systems (VSCS); and trangition to standardized,
programmable digital operations for both ground Stes and arcraft. The NEXCOM Segment One
MDR will aso be used to replace the current generation of DSB-AM mode radios to sustain DSB-AM
operations at stes outside the NEXCOM Segment One Program.

The NEXCOM system provides voice and data communication exchanges between arborne and
ground-based systems. It is an A/G subsystem of the Aeronauticd Teecommunications Network
(ATN) using the Aeronautical Mobile (Route) Services (AM(R)S) band and it is organized according to
the Open System Interconnection (OSl) Modd (defined by the International Standards Organization
(1SO)). NEXCOM will provide rdiable subnetwork services to the ATN systems.  For services in
addition to DSB-AM voice, the equipment incorporates the two lowest layers of the OSl Model. The
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equipment specified here will replace existing DSB-AM transmitters and receivers, and provide Layer 1
and aportion of Layer 2 services of the OSI Modd.

Layer 1 (Physicd Layer): Provides transmitter/receiver frequency control, bit exchanges over
the radio medium, and natification functions. These functions are referred to as “radio” and
“modulation/demodulation” functions. A Differentid 8 Phase Shift Keying (D8PSK) modulation
scheme provides a 31.5 kbps bit rate (at Layer 1) for digital voice and data.

Layer 2 (Link Layer): The Link Layer isdivided into a Media Access Control (MAC) sublayer,
a Data Link Services (DLS) sublayer and a Link Management Entity (LME). The MAC
sublayer provides access to the physica layer by a three-or-four dot Time Divison Multiple
Access (TDMA) agorithm controlling of channel accessfor VDL Mode 3.

The radio equipment will be compatible with the VDL Mode 3 specified in RTCA document DO-224a
(MASPS), except as changed by this specification or the NEXCOM System Requirements Document
(SRD). The DSB-AM <sections in this document are taken from the existing purchase descriptions
FAA-P-2883 and FAA-P-2884.

The 25 kHz DSB-AM mode is used for backward compatibility. The MDR needs to be physicaly
compatible with existing equipment. It is meant to provide for digital voice, data, and andog voice
communications while usng the exising RCE. Technica parameters defining DSB-AM operation a
8.33 kHz channd spacing have been added in Section 3.2 in this document so that the MDR can
operate in the 8.33 kHz Internationa Civil Aviation Organization (ICAO) defined mode. This cagpability
isincluded as arisk mitigator and there are no plans to use this operation in the NAS.

The equipment specified here is a subsystem of the NEXCOM Sysem. Figure 1-1 identifies
specifications currently under development. A Ground Network Interface (GNI) subsystem
gpecification may contain requirements for equipment beyond Segment One, which will provide
connectivity required for data link routers and their accompanying network services.

The NEXCOM System will be operated and maintained in the same fadilities as the exising A/G
communication system facilities i.e, RCAG, RCO, RTR and their contral facilitiess. The NEXCOM
equipment will be integrated into these exigting facilities as smoothly as possble, replacing the current
equipment.

NEXCOM Segment One will replace the current ground-based analog radios at High/Superhigh En
Route facility locations with programmable MDRs and RIUs with an integrated voice encoder
(vocoder).

During the initid trangtion phase of Segment One the MDRs will be operated in the 25 kHz DSB-AM
mode used by the legacy radios. NEXCOM MDRs will be required to support A/G communications
activities, which include the replacement and expanson of the exising A/G infragtructure usng the
legacy interface. Exigting telecommunications, VSCS, and RCE will remain in operation on al voice
channels for the foreseeable future.
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NEXCOM SYSTEM NEXCOM Requirements
(RD)®

- Decompose
- Expand
- Add System Requirements

NEXCOM System
Requirements Document
(SRD)®@

- Decompose

- Expand
- Add System Requirements

\ 4 Y 4

Ground Network Radio Interface Multimode Digital
Interface (GNI) Unit (RIU) Radio (MDR)
Subsystem Subsystem Subsystem
Specification (SSS)@ Specification (SSS)@ Specification (SSS)

GNI/RIU MDR/RIU
Interface Control Interface Control
Document (ICD)®@ Document (ICD)®)

NEXCOM/MDT NEXCOM/Facilities
ICD® Drawings

NEXCOM/RCE NEXCOM/NIMS
ICD® ICD®

EXTERNAL INFRASTRUCTURE

@ Document dated and signed May 04, 1998

@ Documents in development by NEXCOM Program

@ Down Scoped Radio Control Equipment (DSRCE), FAA-E-2885, December 15, 1993
@ Program Management Plan for the Maintenance Data Terminal, dated March 19, 1999
®) NAS Infrastructure Management Subsystem (NIMS), FAA-E-2911, March 26, 1998

Figure 1-1: NEXCOM Document Tree
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2.0 APPLICABLE DOCUMENTS

2.1 Government Documents

The following documents of the issues in effect on the date of the request for proposds (solicitation)
form a part of this specification and are applicable to the extent specified here. In case of conflict
between the documents referenced here and the contents of this specification, the contents of this
specification shall take precedence.

2.1.1 Specifications

FAA:

FAA-E-2731G Voice Switching and Control System (V SCS) Product Specification,
1996

FAA-E-2894A Enhanced Termind Voice Switch (ETVS) Specification, 1998

FAA-E-2911 NAS System Level Specification, NAS Infrastructure M anagement
System (NIMS), Managed Subsystems, March 26, 1998

FAA-G-2100G Electronic Equipment, Generd Requirements, September 28, 1999

FAA-P-2883 Purchase Description, VHF/UHF Air/Ground Radio
Communications Receivers, April 14, 1994

FAA-P-2884 Purchase Description, VHF/UHF Air/Ground Radio

Communications Transmitters, April 14, 1994

2.1.2 Sandards
FAA:

FAA-STD-020B Grounding, Bonding and Shielding, 1992
Military:
MIL-HDBK-454(1) Generd Guideinesfor Electronic Equipment, May 28, 1997

MIL-HDBK-470A  Desgning and Developing Maintenance Products and Systems,
Volumel and Volumelll, August 4, 1997

MIL-STD-461E Electromagnetic Emisson and Susceptibility Requirements for the
Control of Electromagnetic Interference, August 20, 1999



MIL-STD-810F

MIL-STD-889B
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Environmental Test Methods and Engineering Guiddines, January 1,
2000

Dissmilar Metals, May 17, 1993

2.1.3 Othe Government Documents

FAA:

NAS-IC-
41024000

NASIC-XXXX

NAS-IC-

41033502

NASIR-
41024202

NASIR-
51070000

NEXCOM RD

DOT/FAAICT

-96/1

FCC:

47 CFR Part 2

47 CFR Part 87

NIST:

FIPS PUB 140-1

VSCSto the existing Radio Control Equipment Interface Control
Document, October 10, 1997

Interface Control Document for Maintenance Data
Termind/Multimode Digita Radio, date XXXX

Interface Control Document for Radio Interface Unit/Multimode Digitd
Radio, June 30, 2000, Version 1.2

Interface Requirements Document for Tower Communication System
(TCS)/Radio Control Equipment (RCE)

Interface Requirements Document for NAS Infrastructure Management
System Manager/Managed Subsystem, May 28, 1997

Requirements Document for Next Generation Air/Ground
Communications System (NEXCOM), Segment 1, May 4, 1998

Human Factors Design Guide for Acquisition of Commercid Off-the-
Shelf Subsystems, Non-Developmentd Items, and Developmental
Systems, January 15, 1999

Frequency Allocations and Radio Treaty Matters, Genera Rules and
Regulations, October 1998

Aviation Services, October 1998

Federa Information Processing Standards Publication, Security
Requirements for Cryptographic Modules, Nationd Ingtitute of
Standards and Technology, January 11, 1994
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NTIA:
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Federa Information Processing Standards Publication, Specifications
for Digitd Sgnature Standard (DSS), Nationa Ingtitute of Standards
and Technology, January 27, 2000

Nationd Teecommunications and Information Adminigration,
Regulations and Procedures for Federd Radio Frequency Management,
September 1995 Edition with Revisions for September 1996 and May
1997

2.2 Non-Government Documents

ICAQO:

AMPC WG-
D10/WP14

XXXX-XXXXX
XXXX-XXXXX
RTCA:

DO-224a

ElA:
EIA-310-E
ETS:

ETS| Spec.
EN-300-676

Proposed Materia for Annex 10, Chapter 6, VHF Air/Ground Digitdl
Link (VDL), January 1999

Manud on VDL Mode 3 Technica Specifications

Implementation Aspects for VDL Mode 3

Signd in Space Minimum Aviation System Performance Standards
(MASPS) for Advanced VHF Digitd Data Communications Including
Capatility with Digitd Voice Technique

Circuit Mode Minimum Aviation System Performance Standards
(MASPS) Version 6, November 1999

Cabinets, Racks, Pands, and Associated Equipment, March 17, 1999

EMC and Radio Matters (ERM); Hand held, mobile and fixed radio
tranamitters, recaivers and transceivers for VHF agronautical mobile
sarvice usng amplitude modulation Technica characterigtics and
methods for measurement.
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IEEE/ANSI:

C62.31-1987 |EEE Standard Test Specifications for Gas-Tube Surge Protective
Devices

C62.36-1994 |EEE Standard Test Method for Surge Protectors Used in Low-
Voltage Data, Communications, and Signding Circuits

C62.41-1991 |EEE Recommended Practice on Surge Voltagesin Low-Voltage AC
Power Circuits

C62.47-1992 |EEE Guide on Electrogtatic Discharge (ESD): Characterization of the
ESD Environment

| SO/IEC:

|SO/IEC 7498 Information Technology-Open Systems Interconnection-Basic

Reference Moddl, November 1994

2.3 Documentation Sour ces

2.3.1 FAA Documents

Copies of FAA specifications, standards, and publications may be obtained from the NEXCOM
Contracting Officer, FAA, 800 Independence Avenue SW, Washington, DC 20591. Requests should
clearly identify the desired materid by number and state the intended use of the materia. Revison FAA-
G-2100G may be downloaded from the FAA at web site http://www.faa.gov/asd/standards/index.htm.

2.3.2 Military and Federal Documents

Single copies of uncdlassfied military and federa specifications, andards, and publications may be
obtained by writing the Nava Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA
19120 or by cdling (215) 697-3321 Monday through Friday, 8:00 am. to 4:30 p.m. (EST).

2.3.3 Federal Communications Commission Documents
Copies of 47 CFR, Part 2 and Part 87 may be obtained from the FCC, 445 12" Street, SW.,
Washington D.C. or by downloading from the FCC web site at www.fcc.gov/oet/infolrules.

2.3.4 Electronic Industries Alliance Documents

Copies of Electronic Industries Alliance (EIA) standards may be obtained from the Electronic Industries
Alliance, 2500 Wilson Boulevard, Arlington, VA 22201-3834, by cdling (703) 907-7500, or through
the web dte http://www.eia.org.




FAA-E-2938
June 30, 2000, V1.0

2.3.5 National Telecommunications and | nfor mation Administration Documents

Copies of Nationd Teecommunications and Information Adminigration (NTIA) materids may be
obtained from NTIA, Depatment of Commerce, 14th Street and Conditution Avenue NW,
Washington, DC, 20230, by calling (202) 377-1832, or through the web site http://www.ntia.doc.gov.

2.3.6 International Civil Aviation Organization Documents

Copies of International Civil Aviaion Organization (ICAO) documents may be obtained from the
ICAO Library, 999 University Street, Montreal, Quebec H3C 5H7, Canada. Note: For current
working documents that are not final products, inquire a |CAO web site http://www.icao.org

2.3.7 RTCA, Inc. Documents

Copies of RTCA, Inc. documents may be obtained from RTCA, Incorporated, 1140 Connecticut
Avenue NW, Suite 1020, Washington, DC 20036, by caling (202) 833-9339, or through the web site
http://www.rtca.org.

2.3.8 ASTM Documents

Copies of American Society for Testing and Materids (ASTM) materias may be obtained from the
ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, by cdling (610) 832-9585,
or through the web site http:/Mmww.astm.org.

2.3.9 ETS Documents

Copies of European Telecommunications Standards Inditute documents may be obtained from the
ETS Secretariat at F-06921 Sophia Antipolis CEDEX — France by requesting a copy viathe
ETSl web ste secretariat @ets . fr.

2.3.10 1SO/IEC Documents

Copies of Internationd Standards Organization documents may be obtained from American Nationa
Standards Ingtitute, 11 West 42nd Street, 13th floor, US-New York, N.Y. 10036. Tele: 1 212 642
4900, Tedefax: 1 212 398 0023, E-mal:info@and.org, Web: http://mwww.ans.org/ or
http:/mww.iso.chy.

2.3.11 |EEE/ANSI Documents

Copies of IEEE/ANSI documents may be obtained from IEEE Customer Service, 445 Hoes Lane,
P.O. Box 1331, Piscattaway, New Jersey 08855-1331. Phone (800) 701-4333 (in US and Canada),
(732) 981-0060 (outside of US and Canada).

2.3.12 NIST Documents

Copies of Nationd Ingtitute of Standards and Technology may be obtained from NIST, 100 Bureau
Drive, Gaithersburg, Maryland 20899-3460. Phone (301) 975-6478.
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3.0 REQUIREMENTS
3.1 Dé€finitions

3.1.1 “Shadl”

When used in this specification, the word “shall” refers to an explicit requirement of a sysem
component or the complete system. () (9)

3.1.2 *Should”

When usad in this specification, the word “‘should” refers to a dedred characteristic of a system
component or the complete system. (1)

313 “will

When used in this specification, the word “will” provides information for a characteristic of a related
system component or a complete related system.

3.2 MDR Requirements

The MDR is defined as one radio receiver and one radio transmitter.  Unless otherwise dtated, the

MDR requirements apply to both MDR receiver and MDR transmitter for: 1) al operationa modes of

Section 3.2.1.1 and 2) the entire frequency range of Section 3.2.1.1.1, and 3) the operating conditions

of Section 3.4.3.1. The system characteristics described here are for ground MDR equipment.

a) TheMDR shall; be implemented as a separate receiver and separate tranamitter.

b) All MDR receiver and transmitter requirements shallsss) be met under al operating conditions, with
the Antenna Transfer Relay (ATR)(see section 3.2.2.2.14) in place.

3.21 MDR Functionsand Software Requirements

3.2.1.1 Modes of Operation

a) The MDR receivers and tranamitters shall, operate in the ICAO DSB-AM Mode using 25 kHz
channel separation.

b) The MDR recevers and transmitters shall; operate in the ICAO VDL Mode 3 using 25 kHz
channel separation.

1in this document, if the shalls and shoulds are seen as major cost drivers or are seen as unachievable by industry,
the FAA isinterested in having adialogue concerning this matter.

2|n this document the shalls have been numbered. Because of editorial rearrangements, additions and deletions of
requirements in response to reviews and comments, the shall numbers are not consecutive and, if ordered starting
with 1, there will be numbers missing.
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The DSB-AM mode shall, also operate usng an 8.33 kHz channd separation in accordance with
ETS specification EN-300-676.

3.21.1.1 Tuning Range and Channd Increments

a)

b)

d)

The MDR receivers and transmitters shalls tune to any 25 kHz channel from 112.000 MHz to

136.975 MHz, the band from 118.000 MHz to 136.975 MHz in accordance with the ICAO

Channdlization Plan, and with the band 112.000 MHz to 118.000 MHz being alogica extenson of

the ICAO Channdization Plan.

The MDR recelvers and tranamitters shallg have a user sdectable minimum tunable frequency

between 112.000 MHz and 118.000 MHz in 25 kHz steps.

Upon initidization (cold gtart as defined in Section 6.2.13), the start frequency shall; default to

118.000 MHz and dl control and monitor parameters assume their default vaues.

The equipment shallg dso tune in 833 kHz increments in accordance with the ICAO

Channdlization Plan.

Note: Allocation of all or part of the frequency band from 112.000 MHz up to 117.975 MHz
is being considered for Aeronautical Mobile Communications.

3.2.1.2 VDL Mode 3 Protocol Services

For definitions of VDL Mode 3 Time Divison Multiple Access (TDMA) see RTCA DO-224a
(MASPS).

a)

The MDR receiver and transmitter shallg comply with RTCA DO-224a (MASPS).

3.21.2.1 VDL Mode 3 Physical Layer

a)

b)

VDL Mode 3 shall;; use the Differentid 8 Phase Shift Keying (D8PSK) modulation scheme
defined in the RTCA VDL Mode 3 MASPS.

The VDL Mode 3 symbol rate shall;; be 10,500 symbols/s with a tolerance of +2 Parts Per
Million (PPM), resulting in a nomina data rate of 31,500 hits per second (bps). Table 3-1 shows
the RTCA DO-224a (MASPS) references:

Table 3-1: DO-224a (M ASPS) References

Paragraph Reference
3.3.1.2 Modulation scheme
33121 Data encoding
3.3.1.2.2 Trangmitted Sgnd format

3.21.22 VDL Mode3Link Layer
a) The VDL Mode 3 Link Layer shall;, be in accordance with DO-224a (MASPS).

3.21.22.1 VDL Mode3MAC Sublayer
The following requirements gpply to the MDR receiver and tranamitter:

a)

The MAC sublayer of the MDR receiver and tranamitter shall;; be as defined in the RTCA DO-
224a (MASPS).

10
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Note: Appendix C contains a description of the MAC sublayer functionality.

3.2.1.2.2.2 Externa TimeReference

a) The MDR shally4 use the timing reference provided by the RIU as the basis for the frame timing for
VDL Mode 3.

3.2.1.2.2.3 Logical Burst Access Channels (LBACS) for the Transmitter

a) The MDR trangmitter shall;s transmit bursts received from the RIU based on the Time of
Transmisson (TOT) fidd of the RIU/MDR packet as defined in the MDR/RIU 1CD.

b) The MDR trangmitter shall;s use the TOT field as the time offset from the Sart of the MAC cycle
(measured in 1/16th of a D8PSK symbol period, the symbol period being 95.24 nreeC) to initiate the
tranamisson of the burs. The TOT indicates where the center of the firs symbol of the
synchronization sequence is to be located in time relative to the sart of the MAC cycle.

c) The MDR transmitter shall (s use the MAC_CY CLE field to determine for which MAC cycle in
the epoch the burst gpplies.

3.21.224 LBACsfor the Receiver

d The MDR receiver shaller use the TOT field to indicate the time offset from the beginning of the
MAC cycle where the center of the firg symbol of the synchronization sequence occurred for
received bursts.

b) The MDR receiver shallzg use the MAC_CYCLE fidd to indicate which MAC cycle in the
epoch the burst applies.

c) The MDR receiver shallzg use the Management Burst Receive Sync message to determine for
which synchronization sequenceis to be searched for aparticular LBAC.

3.2.1.3 DSB-AM Protocol Services

3.2.1.3.1 Physical Layer

a The modulation method shall;; be DSB-AM in accordance with the CFR 47, Part 2 and Part 87
and the NTIA, Regulations and Procedures for Federal Radio Frequency Management (Chapter 6,

paragraph 6.3).

3.2.1.4 Softwareand Processor Requirements

a) The equipment shall;g be reconfigurable to dlow the MDR recelver and transmitter to operate in
the known approved ICAO standardized communication waveforms (i.e.,, 25 kHz DSB-AM, 8.33
kHz DSB-AM, and VDL Mode 3).

b) Protocols and user access/'synchronization schemes in the equipment shall,g be programmable.
Note: The purpose of requiring programmability is to allow ease of changes as MASPS

requirements are further refined/defined, and to allow implementation of future
capabilities as the NEXCOM System evolves to meet NAS needs.

11
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¢) The MDR recelver and transmitter equipment, as separate entities, shall,o use no more than 50
percent of their non-volatile memory (as defined in Section 6.2.16) or storage, under worst-case
conditions.

d) The MDR receiver and tranamitter, as separate entities, shall,; use no more than 50 percent of
their Random Access Memory (RAM), under worst-case conditions (e.g., when the MDR has both
the software-in-use and a second software version loaded).

€) The processor utilization of the MDR receiver and transmitter, as separate entities, shall,, peak at
50 percent or less.

f)  The equipment shall,; be able to accurately process dates in data (including, but not limited to,
cdculating, comparing, and sequencing) from, into, and between the twentieth and twenty-first
centuries, including leap year cdculaions.

g TheMDR receiver and tranamitter shall,, revert to the previous version of software and restart, if
the MDR does not successfully restart after receipt and execution of the Switch Software Verson
control parameter command.

3.2.1.5 MDR Stateand State Transtion Requirements

a The MDR shallsss have the following states: Off, Power Up, Offline, Online, Recovery, and
Failed, as defined in Section 6.2.15.

b) TheMDR shallsss) provide visud indication of the MDR gstate on the MDR front pandl.

c) The MDR shallisss) not generate spurious adarms or alerts, read back monitored parameters
inaccurately, or make erroneous log entriesin any date or trangtion.

3.2.151 StateTranstion

a) The MDR shallssg trandtion from dtate to state in accordance with Section 6, Table 6-1, and
Figure 6-1, as applicable.

32152 Off State

a When OFF, the MDR transmitter shallssz) not transmit.

b) When OFF, the MDR receiver shall(ssg not generate any form of audio output.

¢) When AC or DC power is present at the MDR power input, (i.e. not in the Off gate) the MDR
shallszg) provide visua indication of Power.

3.2.1.53 Power Up State

a) Wheninthe Power UP date,
1) the MDR trangmitter shall(sag) not transmit.
2) the MDR receiver shall sy not generate any form of audio output.

b) The time between application/restord of power to the MDR and the MDR'’ s transition out of the Power
Up state shall(ssz) not exceed 30 seconds.

¢) TheMDR shallsss conduct and complete Power On Self Test functions in the Power Up State.

d) If the MDR wasin Online sate prior to the most recent Powerdown/Off state, upon completion of the
Power Up sequence, the MDR shall sas) trangtion from Power Up state to Online State.

12
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d) If the MDR was in Offline state prior to the most recent Powerdown/Off state, upon completion of the
Power Up sequence, the MDR shall sss) trangition from Power Up state to Offline State.

3.2.1.5.4 Off Line State

a) When in Offline date, the remote andog audio and remote discrete PTT input of the MDR
shall(ss6) be disabled.

b) When in Offline date, the digitd, loca andog audio and loca PTT inputs of the MDR tranamitter
shall(s47) be enabled.

c) The MDR shall(sss accept the Switch Software Version control parameter ID#15 only when in
Offline sete.

c) TheMDR shallsg conduct background built in test to detect and report equipment failures.

3.2.155 OnLineState

a When in Online sate, the MDR  shallssg enable dl functions except the local user (technician)
andog audio input and locd user PTT input are disabled when the remote user PTT (or audio
equivaent) isactive.

b) When in Online date, the MDR shallssyy reject al control parameter commands except the
following:

ID Parameter

1 LoglIn

5 MDR State

6 AlarmV/Alert Threshold Setting
8 Squelch Setting

9 Squelch Window

11 Recelver Mute

14 ATR Switch Configuration
20 Transmisson Timeout

21 Squelch On/Off

30 Request Read Back

34 MAC Timing Offset Correction
35 Suppress AlarnvAlert

37 Software Upload On/Off

38 Software Upload.

¢) TheMDR shallssz conduct background built in test to detect and report equipment failures.

3.2.15.6 Recovery State

a) The MDR shallsss enter the Recovery state when the MDR detects a potentialy recoverable
falure

b) Potentialy recoverable failures shall sss include, but not be limited to, Over-Temperature conditions
and RIU Timing Offset dip.

13
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c) Whenin Recovery State, the MDR transmitter shallsss) not transmit.

d) When in Recovery dtate, the MDR receiver shallsse) not generate any form of audio outpuit.

€) TheMDR shallssy trangtion from the Recovery stete to the previous state if the recovery process
has been successful (e.g. the recoverable fault was eiminated)

f) TheMDR shallssg trangtion from the Recovery state to the Failed state if the recovery process
was not successful (e.g. the potentidly recoverable fault could not be eiminated).

3.2.15.7 Failled State

a) WheninFaled date,
1) the MDR transmitter shall(ssg) not tranamit.
2) the MDR receiver shallsso not generate any form of audio output
3) theMDR shall s enable only those control commands that can be executed accurately.
b) The MDR shallssy trangtion to the Faled date if the MDR detects an unrecoverable failure,
defined as afalure that aloca user (technician) cannot diminate from outside the MDR.

3.2.1.5.8 Power Down Sate

a) If the MDR employs a Power Down state, when in Power Down state,
1) the MDR tranamitter shall(ses not tranamit.
2) the MDR receiver shallsss) not generate any form of audio output
3) dl MDR functions shall sss) be disabled, except logging/reporting and front panel  indication.
4) the MDR shallse provide visud indication on the front pand thet the MDR is reedy for
trangtion to Off Sate.
b) Only Local Operator (technician) action shallss transition the MDR to Power Down state.

3.21.6 MDR/RIU DataLink Layer

3.2.1.6.1 HDLC Frame Structure
a) TheMDR shall ) support the HDLC Frame Structure as defined in NAS-1C-41033502.

3.2.1.6.2 Link Control

a) TheMDR shallo support the link initialization procedures defined in NAS-1C-41033502.

b) TheMDR shallg) provide the means to clear the link at any time, in accordance to NAS-IC-
41033502.

3.21.6.3 Link Level Parameters

a) TheMDR shall s support the MDR/RIU Interface Link Level Parameters as defined in the Table
below:

14
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Link Leve Parameters

Parameter Description Min Max | Default
N1 Maximum number of information | 128 4096 512
fidd bits
N2 Link Status Counter 1 64 12
T1 Link response timer 100ms | 500ms | 200 ms
T2 Link retransmisson timer 1sec 10sec | 5sec
T3 Reassembly Timer 50 ms 240ms | 100 ms

3.21.64 HDLC FrameTiming

a) TheMDR shall(gs support the timing and sze of HDLC frame transmissons between the MDR
and RIU, in accordance to NAS-1C-41033502.

3.2.1.6.5 Link Level Message Description

a) The MDR shallgs) support the Link Level Message Structure between the MDR and RIU, in
accordance to NAS-1C-41033502.

3.21.6.51 General Message Structure

a) The MDR shall support the Generd Message Structure between the MDR and RIU, in
accordance to NAS-1C-41033502.
b) TheMDR shall g7 support the message types and message |D’s, as defined in the Table below:

M essage | dentification

Message I D Message Type

Voice-Burst
Data-Burst
Management-Burst
Sync Search Control
PCM Voice

Radio Control

Radio Monitoring
Link Status

-255 Reserved

0N [WIN|FL|O

b) TheMDR shallg support the field descriptions and message encoding, as defined in NAS-IC-
41033502, for each of the message types identified in the Table above.

15
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3216511 Voice-Burst Message

a) TheMDR shallsss support the capability to send/receive voice-burst messages to/from the RIU
(Message ID = 0), encoded as defined in NAS-1C-41033502.

3.2.1.65.1.2 Data-Burst Message

a) The MDR shallgg support the capability to send/receive data-burst messages to/from the RIU
(Message ID = 1), encoded as defined in NAS-1C-41033502.

3.2.1.6.5.13 Management-Burst Message

a) TheMDR shall0) support the capability to send/receive management burst messages to/from the
RIU (Message ID = 2), encoded as defined in NAS-1C-41033502.

3.21.6.514 Sync Search Control Message

a) TheMDR shalli1y support the capability to send/receive sync search control messages to/from the
RIU (Message ID = 3), encoded as defined in NAS-1C-41033502.

3216515 PCM-Voice Message

a) TheMDR shall 12 support the capability to send/receive PCM-V oice messeges to/from the RIU
(Message ID = 4), encoded as defined in NAS-1C-41033502.

3216516 RadioControl Message

a) TheMDR shall3 support the capability to send/receive radio control messages to/from the RIU
(Message ID = 5), encoded as defined in NAS-1C-41033502.

3.2.1.6.5.1.7 RadioMonitoring Message

a) TheMDR shall4) support the capability to send/receive radio monitoring messages to/from the
RIU (Message ID = 6), encoded as defined in NAS-1C-41033502.

3.21.6.5.18 Link Status Message

a TheMDR shalls support the capability to send/receive link status messages to/from the RIU
(Message ID =7), encoded as defined in NAS-1C-41033502.

b) Thelink status message shall(416) define the status of the MDR or be used by the RIU to complete
the link initidization.

3.21.6.6 MDR Recelver HDLC Message Timing

a) For the first vocoder frame in a VDL Mode 3 received burst (VFSN=1), the Voice Burst HDLC
message shall 417 have the LEN field set to 96.

c) For VFSN=1, the MDR Receiver shalls complete transmisson of the Voice-Burst message
HDLC end FLAG no later than time:
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FOA, 5559

e 16 2.+ 0.0111 seconds,
10,500

Trxvi =
where Trxy1 IS the time offset measured from the gtart of the 6-second VDL epoch in which the
burst was received, and TOA is the Time of Arrival as specified in the Voice-Burs message
header.

The MDR Receiver shallsig) Send the vocoder frames to the RIU in the order in which they are
demodul ated.

The MDR Receiver shallg complete transmisson of the HDLC end FLAG for the Voice-Burst
message that contains vocoder frame 6 no later than time:

FOA, 5559

e 16 2.+ Tdot seconds,
10,500

Trxvae =
where Trxv26 IS the time offset measured from the start of the 6-second VDL epoch in which the
burst was received, TOA is the Time of Arriva as specified in the Voice-Burst message header,
and Tdot = 0.030 for 4-dot configurations and 0.040 for 3-dot configurations.

In VDL Mode 3 3-dot configurations, the MDR Receiver shalls; complete transmisson of the
M-Burst message HDLC end FLAG no later than 40 milliseconds (one time dot) after the Time of
Arrivd (TOA) as specified in the Management-Burst message header.

In VDL Mode 3 4-dot configurations, the MDR Receiver shallz; complete transmisson of the
M-Burst message HDLC end FLAG no later than 30 milliseconds (one time dot) after the Time of
Arrivd (TOA) as specified in the Management-Burst message heeder.

The MDR Receiver shall(ss send the data segments to the RIU in the order in which they are
demodul ated.

In VDL Mode 3 3-dot configurations, the MDR Receiver shall 4 complete transmisson of the
DaaBurst message HDLC end FLAG for the last Data-Burst message segment in a Data burst no
later than 40 milliseconds (one time dot) after the Time of Arriva (TOA) as specified in the Data-
Burst message header.

In VDL Mode 3 4-dot configurations, the MDR Receiver shall s complete transmisson of the
DaaBurst message HDLC end FLAG for the last Data-Burst message segment in a Data burst no
later than 30 milliseconds (one time dot) after the Time of Arriva (TOA) as specified in the Data-
Burst message header.

3.2.1.7 MDR/RIU Physical L ayer

a)

The MDR shall (426 support the fractional T1 protocol as defined in NAS-1C-41033502

3.21.7.1 T1TimeSot Assgnments

a)

The MDR shall47 be configurable to use any of one of the five data channels plus the timing
channel (dots 1 and 2), in accordance with NAS-1C-41033502.
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3.2.1.7.2 T1TimeSots—Timing Channed

a) TheMDR shall s support the characteristics of the T1 Timing Channdl, in accordance with NAS-
|C-41033502.

b) TheMDR shall g loop-back to the RIU the information contained in the Timing Channd every T1
frame.

¢) Thelooped back Timing Channe shall s be delayed in the MDR by one T1 frame.

d) The MDR Timing Channel loop-back shalls, be required by the RIU when messuring the round
trip time delay through an unknown path (e.g., Telco T1) between the RIU and the MDR.

€) The MDR shallss,) derive dl necessary VDL Mode 3 TDMA timing information using the Timing
Channd, T1 frame timing, and the MAC Timing Offsat Correction messages provided by the RIU.

f) The MDR shall 433 incorporate the necessary corrections to compensate for internal delays within
the radio (e.g., processing delays, FIR filter delays, modulation delays, demodulation delays).

g In remote connections using asynchronous clocks, there exigts the possbility that the eagtic stores
will repest, or skip aframe, to accommodate clock dippage. Each MDR shall 4z be responsible
for detecting this error condition and reporting it to the RIU.

3.2.2 Performance Requirements
3.2.2.1 MDR Receiver Requirements

3.2.2.1.1 Receiver Digital and Audio Interfaces
a) Themanaudioleve shallys be controllable both locdly from the MDT and remotely viathe RIU.

322111 VDL Mode3

a) Thedigitd interface shall,; carry digitized voice with time-multiplexed user data, control sgnds, and
timing sgnds, and RMMC information between the receiver and the RIU.

b) Voice shall,s have priority over monitoring data (See section 3.2.3.3).
Note: Thereisno provision for local audio in VDL Mode 3.

322112 DSB-AM

a) The MDR receiver shall,y provide a main audio output on the rear of the receiver (See section
3.3.1.3).

b) There shalls; be alocd audio output terminated in a headset/headphone jack located on the front
panel of thereceiver. (See section 3.3.1.5.)

c) The man and locd audio outputs shally, have a baanced 600 ohms (+ 10 percent) output
impedance.

d) Theoutput level of the loca headset/headphone shalls, be independently controllable from the front
pand.
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3221121 DSB-AM PCM Voice Reception

a) The receve MDR shalliss convert demodulated DSB-AM audio to linear Pulse Code
Modulation (PCM) at a sampling rate of 8,000 16-bit PCM samples per second and send PCM
messages to the RIU over the T1 link. The format of the PCM messages sent to the RIU shall g
be as specified in NAS-1C-41033502.

b) PCM voice messages sent from the receive MDR to the RIU shall (437 have highest priority.

c) With the exception of the last PCM voice packet in a voice reception, dl PCM voice packets sent
to the RIU shall 43 contain the same number of 16-bit PCM samples, Npcy, where: 120 £ Npcu
£ 200.

d) Thelast PCM voice packet in avoice reception sent to the RIU shall 439 contain less than or equal
to Npcy PCM samples.

e) For N=1 and N=2, the receive MDR shall (40 complete transmisson of the HDLC end FLAG for
the Nth PCM message in a downlink DSB-AM voice reception no later than 0.0075 + [(N+1) *
Tvr] seconds after squelch bresk, where:

N = PCM message number since squelch break; N =1,2,3...
Tve = K /8,000 seconds, and
K = number of PCM samplesin the Nth PCM message (LEN field / 16).

f) For N>2, the receive MDR shall sy complete transmission of the HDLC end FLAG for the Nth
PCM message in a downlink DSB-AM voice reception no later than 0.0075 + [(N-2) * T
seconds after the HDLC end Flag for the 2 PCM message(N=2) has been transmitted over the
T1link, where:

N = PCM message number since squelch break; N = 34,5...
Tve = K /8,000 seconds, and
K = number of PCM samplesin the Nth PCM message (LEN field / 16).
g0 InDSB-AM, the N1 parameter for non-PCM messages shall () not exceed 512 bits.
h) In DSB-AM, the N1 parameter for PCM messages shall (s be lessthan or equa to 3,264 bits.

3.2.2.1.2 Uncorrected Bit Error Rate (BER)

322121 VDL Mode3

a) The uncorrected BER performance of equal to or better than 10-3 shalls; be achieved under the
conditions specified in sections 3.2.2.1.3, 3.2.2.1.7, 3.2.2.1.17 through 3.2.2.1.22 and 3.2.2.1.25.
Note: An external test set, which is not part of the MDR, may generate a test sequence for
the desired signal, add appropriate training sequences and map the resulting test sequence
directly into the VDL Mode 3 frame structure without bit scrambling. The test set will also
include other transmitter functions to generate appropriate VDL Mode 3 RF signals at the
desired channel frequency. These RF test signals combined with the undesired signals (also
generated by the test set) will be input to the MDR receiver (in test state) for uncorrected
BER measurement.

322122 DSB-AM
Not Applicable.
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3.2.2.1.3 Recever Senditivity
a) The MDR receiver RF input shall s7 have a 50 ohm characteristic impedance.

3.221.31 VDL Mode3

a) In the absence of added externa noise, the specified uncorrected BER (see section 3.2.2.1.2.1)
shallss be achieved a a sgnd leve of -100 dBm a the MDR recelver antenna connector from a
modulated VDL Mode 3 signa source.

322132 DSB-AM

a) TheMDR recever shalls; produce a SINAD (ratio of (Signa plus Noise plus Distortion) to (Noise
plus Digtortion)) of 10 dB or greater & the main and locd audio outputs when an RF signd of no
more than -102 dBm (modulated a 30 percent with a 1004 Hz tone) is present a the MDR
recelver antennainput.

3.2.2.1.4 Receiver Rgection of Signalsinsidethe VHF Band
See section 3.2.2.1.18.

3.2.2.1.5 Receiver Selectivity

VDL Mode 3 and DSB-AM
a) The sdectivity of the MDR receiver shallzs conform to Table 3-2 with respect to the tuned channel
center frequency across the entire frequency band:

Table 3-2: Selectivity Profile

Leve VDL Mode 3 and DSB-AM DSB-AM
Bandwidth(25 kHz Ch.) Bandwidth(8.33 kHz Ch.)
-6.0dB + 9 kHz Minimum + 35 kHz Minimum
-60.0dB *+ 25 kHz Maximum + 8.33 kHz Maximum
-80.0dB + 50 kHz Maximum + 25 kHz Maximum

3.2.2.1.6 Receiver Image Regection

VDL Mode 3 and DSB-AM

a) Thereshallss be no image frequencies within the 112.000 MHz to 136.975 MHz frequency band.

b) The sengtivity requirements of section 3.2.2.1.3 shall4 not be degraded more than 3 dB in the
presence of an unmodulated carrier a any image frequency of the receiver gpplied to the receiver
input at alevel 80 dB above the desired signdl.

3.2.2.1.7 Recever Digortions

3.22.1.7.1 Recever Intermodulation
VDL Mode 3 and DSB-AM
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a) The senstivity requirements defined in 3.2.2.1.3 shall,; not be degraded by more than 3 dB in the
presence of two -5 dBm FM modulated interfering sgnds, with 75 kHz deviation, modulated with
a 400 Hz tone, with the interfering frequencies chosen in the 87.5 MHz to 107.9 MHz range, such
that one of the 3% order products is located on the chosen receive frequency.

b) In addition, the sengtivity requirements defined in 3.2.2.1.3 should not be degraded by more than
3 dB in the presence of two +5 dBm interfering signds, one FM modulated with 75 kHz deviation
modulated with a 400 Hz tone and the other interferer a CW signd, with the interfering frequencies
chosen in the 87.5 MHz to 107.9 MHz range, such that one of the 3% order products is located on
the chosen receive frequency.

c) The sengtivity requirements defined in section 3.2.2.1.3 shall 4, not be degraded by more than 3 dB
in the presence of two —35 dBm interfering sgnas 90 percent AM modulated with a 400 Hz tone,
in the 112.000 MHz to 136.975 MHz band, with the frequencies of the interfering signals offset
from the desired channdl by +2.0 MHz and +4.0 MHz, or —2.0 MHz and —4.0 MHz, respectively.

3.221.7.2 CrossModulation

3221721 VDL Mode3
Not Applicable.

3221722 DSB-AM

a) An on-channel sgna (modulated 30 percent with a 1004 Hz tone) adjusted to produce a 10.0 dB
SINAD ratio, shall4; produce not less than 8.0 dB SINAD ratio in the presence of an off-channdl
sgna modulated 30 percent with a 400 Hz tone as defined below:

1) An off-channd sgnd separated from the desred on-channel sgnd by + 0.5 MHz, at a leve
70.0 dB above the desired signal.

2) An off-channd sgna separated from the desired on-channd sgnd by + 1.0 MHz, a a leve
75.0 dB above the desired signal.

3) An off-channd sgna separated from the desired on-channd sgnd by + 1.5 MHz, a a leved
80.0 dB above the desired signdl.

3.2.2.1.8 Recever Frequency Tolerance

VDL Mode 3 and DSB-AM

a) The recaiver locd oscillator frequency tolerance shalls; be = 0.0001 percent & 1 PPM) for a
period of one year following aignment over the full frequency range specified in section 3.2.1.1.1,
and the temperature range specified in Section 3.4.3.1.

b) The oscillator shalls have a tuning adjustment adeguate to compensate for 10 years of
operationa use.

¢) Asaminimum, the adjustment range shall s) be + 3 PPM.

d) Thefrequency shallsse) be adjustable within + 1 PPM.
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3.2.2.1.9 Recever Audio Output Contral

a)

b)

With an RF input congsting of a-87 dBm carrier AM modulated 30 percent with a 1004 Hz tone,
the main audio output level of the MDR receiver shall,g be adjustable between -25 dBm and +20
dBmin 1 dB dseps.

With an RF input consisting of a-87 dBm carrier AM modulated 30 percent with a 1004 Hz tone,
the front panel headphone jack audio level shall (365 be continuoudy adjustable with the front panel
volume control from —25 dBm to +20 dBm.

3.2.2.1.10 Receiver Audio Level Regulation

3.2.2.1.10.1 VDL Mode3
Not Applicable.

3.22.1.10.2 DSB-AM

a)

b)

With an RF input sgna of -87 dBm (modulated 30 percent with a 1004 Hz tone) and the receiver
adjusted for an audio output level of +20 dBm, the audio sgnd shall s not vary morethan £ 1.0 dB
as the modulation isincreased to 100 percent.

With an initid audio output of +20 dBm into a 600 ohm load resstance a the main audio output, the
audio output shallsp not drop more than 4.0 dB with a reduction of the load resistance to 120
ohms.

3.2.2.1.11 Receiver Audio Automatic Leve Stabilization

3.22.1.11.1 VDL Mode3
Not Applicable.

3221112 DSB-AM

a)

With a -50 dBm RF input signal modulated 30 percent with a 1004 Hz tone as a reference, the
audio output of the receiver shalls; not differ morethan = 2 dB from the reference level for any RF
input signal between -95 dBm and -7 dBm.

3.2.2.1.12 Recaver Audio Mute and Attenuation

3.221.12.1 VDL Mode3
Not Applicable.

3.2.2.1.12.2 DSB-AM

a)
b)
c)

The MDR receiver shalls, have acontrol input for muting the receiver main audio outpuit.

Muting shalls; be activated or deectivated viathe MDT and/or RIU.

The muting function atenuation shalls, be selectable from 0 dB (no mute), 15 dB, 20 dB, or more
than 40 dB (no audio).
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d) Thetolerancesfor the selectable attenuation shallss be + 3 dB.
€) The default shallss be more than 40 dB attenuation (no audio).

3.2.2.1.13 Receiver Average Audio Output

3221131 VDL Mode3
Not Applicable.

3.2.2.1.13.2 DSB-AM

a) With the RF settings given in section 3.2.2.1.9 and the test tone audio output level adjusted to a
level between +20 dBm and —25 dBm, the audio output level of speech averaged over 3 seconds
shalls; be within =3 dB to —7 dB of the adjusted test tone audio output level.

b) The maximum audio level of speech shallsg be < +8 dB rddtive to the adjusted test tone audio
output leve.

¢) The speech used to test this condition will conss of five different ATC voices that will be provided
by the FAA in addition to a 1004 Hz calibration tone. This calibration tone will be used to set the
90 percent AM leve of the RF input Sgndl.

3.2.2.1.14 Receiver Audio Distortion

3.221.14.1 VDL Mode3
Not Applicable.

3.2.2.1.14.2 DSB-AM

a) Thetotd digortion in the main and locd audio output shallse not be more than 2.0 percent for 30
percent modulation or more than 5.0 percent for 90 percent modulation with any RF input level
between -67 dBm and -27 dBm, for input tones varying between 300 Hz and 3.0 kHz.

3.2.2.1.15 Receiver Audio Frequency Response

3.2.2.1.15.1 VDL Mode3
Not Applicable.

3.2.2.1.15.2 DSB-AM

a) With an RF input sgnd between -102 dBm and -7 dBm modulated 90 percent, the maximum
variation in the main and locd audio output shallg not be more than £ 2.0 dB between 300 Hz and
3.0kHz.

b) Above 3.0 kHz, the main and local audio output shalle; decrease as the frequency increases.

¢) Themain and loca audio output shalle, be down at least 20.0 dB at 10.0 kHz.

d) Beow 300 Hz, the main and locd audio output shalls; decrease as the frequency decreases and be
down at least 10.0 dB at 100 Hz.
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3.2.2.1.16 Receiver Squelch

3.2.2.1.16.1 Squelch

3.22.1.16.1.1 VDL Mode3
For VDL Mode 3 see Coded Squelch defined inthe MASPS.  See dso Appendix C, section 1.1.9.

32211612 DSB-AM

a)
b)

c)

The MDR receiver shallg, have a carrier to noise type of squelch system.

In the squelch-on condition, there shallgs be no audio output with an RF input of -97 dBm, AM
modulated 30 percent with a 1004 Hz tone.

Main and locd audio level spikes due to squelch shallgs be 20.0 dB below the audio aignment leve
under any operating conditions. (The dignment level may be between -25 dBm to +20 dBm; in
generd, itis—8 dBm.)

3.2.2.1.16.2 Receiver Squelch Adjustment, Sensitivity, and Hysteresis

3.2.21.16.21 VDL Mode3
Not Applicable.

3.22.1.16.22 DSB-AM

a)
b)
c)
d)

€)

The squelch adjusment shallg; provide the means to control squelch senstivity locdly using the
MDT and/or remotely viaRIU.

The MDR receiver main and locd audio shallgg be enabled when both an audio Signd-to-Noise
ratio and RF power level exceed threshold vaues defined in ) and d) below.

The audio Signal-to-Noise threshold vaue shallgy be adjustable (= 2 dB) anywhere in the range of
+5dB (minimum) to +15 dB.

The RF Continuous Wave (CW) power leve threshold vaue shall-, be adjustable (+ 2 dB) from —
102 dBm to -50 dBm.

Squelch closing histeresis on the RF power level shall-, be not less than 2 dB and not greater than
5 dB with respect to the RF CW threshold level to which the MDR receiver is adjusted.

3.2.2.1.16.3 Receiver Squelch Attack and Release Times

3.221.16.31 VDL Mode3
Not Applicable.

3.2.2.1.16.3.2 DSB-AM
a) With any RF input sgnd level between -97 dBm and -7 dBm, AM modulated 30 percent with a

1004 Hz tone, the squelch attack time shall;; not exceed 10 ms.

b) Thereeasetime shall,, not exceed 35 ms.
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3.2.2.1.17 Caoallocation

3.22.1.17.1 VDL Mode3

a) While in a fixed tuned configuration, the VDL Mode 3 sengdtivity requirements defined in section
3.2.2.1.3 shallss not be degraded by more than 8 dB (-92 dBm) in the presence of an off channd
transmitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a 400 Hz tone or a
15 wett VDL Mode 3 tranamitter with four dots active and in time synchronization with the desired
sgnd, when the frequency separation and transmit-receive path isolation in Case A or Case B
below is provided.

b) While in a remotdy tunable configuration, the VDL Mode 3 sengtivity requirements defined in
section 3.2.2.1.3 shallzs7 not be degraded by more than 14 dB (-86 dBm) in the presence of an
off channd transmitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a 400
Hz tone or a 15 wait VDL Mode 3 transmitter with four dots active and in time synchronization
with the desired sgnd, when the frequency separation and transmit-receive path isolation in Case A
below is provided.

¢) While in a remotely tunable configuration, the VDL Mode 3 sendtivity requirements defined in
section 3.2.2.1.3 shall(ssg) Not be degraded by more than 28 dB (-72 dBm) in the presence of an
off channe transmitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a 400
Hz tone or a 15 wait VDL Mode 3 transmitter with four dots active and in time synchronization
with the desired signd, when the frequency separation and transmit-receive path isolation in Case B
below is provided.

Case A
(1) VHF Path isolation of 42 dB (80 feet/24 meters) between receive and
tranamit antennas
(2) Transmit/Receive frequency separation of 0.5 MHz or grester

CaseB

(1) VHF Path isolation of 28 dB (8 feet/2.4 meters) between receive and
transmit antennas
(2) Transmit/Receive frequency separation of 2.0 MHz or greater

Note: For a definition of fixed tuned configuration and remotely tunable configuration
See section 6.2.12.

3.2.2.1.17.2 DSB-AM

a) While in a fixed tuned configuraion, the DSB-AM sengtivity requirements defined in section
3.2.2.1.3 shall77 not be degraded by more than 10 dB (-92 dBm) in the presence of an off channel
tranamitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a400 Hz tone or in
the presence of a 15 watt VDL Mode 3 trangmitter with four dots active, when the frequency
Separation and transmit-receive path isolation in Case A or Case B below is provided.
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b) While in aremotely tunable configuration, the DSB-AM sengtivity requirements defined in section
3.2.2.1.3 shall(ssg not be degraded by more than 16 dB (-86 dBm) in the presence of an off
channd transmitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a 400 Hz
tone or in the presence of a 15 watt VDL Mode 3 transmitter with four dots active, when the
frequency separation and transmit-receive path isolation in Case A below is provided.

¢) While in a remotdly tunable configuration, the DSB-AM sengitivity requirements defined in section
3.2.2.1.3 shall (s not be degraded by more than 30 dB (-72 dBm) in the presence of an off
channd transmitter, keyed, with a 15 watt output, DSB-AM modulated 90 percent with a 400 Hz
tone or in the presence of a 15 watt VDL Mode 3 transmitter with four dots active, when the
frequency separation and transmit-receive path isolation in Case B below is provided.

Case A
(1) VHF Isolation of 42 dB (80 feet/24 meters) between receive and transmit
antennas
(2) Transmit/Receive frequency separation of 0.5 MHz or grester

CaseB
(1) VHF Isolation of 28 dB (8 feet/2.4 meters) between receive and transmit
antennas
(2) Transmit/Receive frequency separation of 2.0 MHz or greater

3.2.2.1.18 Receiver Adjacent Channel Rejection

3.22.1.181 VDL Mode3

a) The uncorrected BER requirement as defined in section 3.2.2.1.2 shallzg be achieved in the
presence of a-53 dBm adjacent channel (centered on + 25 kHz) interfering VDL Mode 3 Sgnd in
addition to a-97 dBm desired sgna applied to the receiver input.

3.2.2.1.18.2 DSB-AM

a) The AM sengtivity requirement as defined in section 3.2.2.1.3 shallgy not be degraded by more
than 3 dB in the presence of a -53 dBm adjacent channel (centered on + 25 kHz) interfering AM
sgnd, modulated 90 percent with a400 Hz tone.

3.2.2.1.19 Receiver Rgection of Signals Outside the VHF Band

VDL Mode 3 and DSB-AM

a) The BER requirement for a VDL Mode 3 receiver shallg; be achieved when any of the below
specified unwanted sgndsis gpplied in addition to the wanted Sgnd set at an RF sgnd level of -98
dBm at the receiver antenna connector.

b) The DSB-AM sengtivity (see section 3.2.2.1.3.2) shallg, not be degraded to a value worse than
10 dB SINAD when any of the below specified unwanted signals is applied in addition to the
wanted Sgnd set a an RF sgnd level of -100 dBm at the receiver antenna connector.
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Unwanted sgnd, requirement A:

Leve : -33dBm

Modulation : None

Fregquency range : 108-156 MHz (excluding the range 111.975-137.000 MHz)
Note: A degradation of 10 dB in sensitivity is allowed for signals within 3 MHz
of the range limits of 112.000 to 137.000 MHz

Unwanted sgnd, requirement B:

Leve : -7dBm

Modulation : None

Fregquency range : 50 kHz-1215 MHz (excluding the range 87.5-156 MH2z)

Unwanted signd, requirement C:

Levd : -4dBm
Modulation : None

Frequency range:: 87.5-107.9 MHz
Note: Thelevel should be +5 dBm (goal).

3.2.2.1.20 Reserved
3.2.2.1.21 Receiver Desired Signal Dynamic Range

3221211 VDL Mode3

a) TheMDR receiver shallg, achieve the uncorrected BER requirement (see section 3.2.2.1.2) when
operating with desred sgnd levels from —100 dBm up to -7 dBm a the MDR receiver antenna

input.
3.22.1.21.2 DSB-AM

a) The MDR recaiver shallgs achieve a SINAD of 10 dB or greater when operating with desired
sgnas modulated 90 percent with a 1004 Hz tone at an RF level from —102 dBm up to—7 dBm at
the MDR recelver antennainput.

b) The MDR receiver shallgs not be blocked with inputs up to +13 dBm where blocking is defined as
a3 dB reduction in the audio output level referenced to the audio leve setting at an RF input level of
—7 dBm.
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3.2.2.1.22 Receiver Symbol Rate Capture Range

3.22.1.22.1 VDL Mode3

a) The sengtivity requirement of section 3.2.2.1.3 shallg; be achieved when a desired signd is applied
to the MDR receiver antenna connector, with a symbol rate offset of seven (7) PPM (5 PPM
arborne tolerance +2 PPM Doppler shift) from the nomind symbol rate of 10,500 symbols per
second (see section 3.2.1.2.1).

3.2.21.22.2 DSB-AM

Not Applicable.

3.2.2.1.23 Recelver Frequency Capture Range

3.22.1.23.1 VDL Mode3

a) The MDR receiver shallgg support synchronization acquisition and meet the sengitivity requirement
of section 3.2.2.1.3 with a maximum carrier frequency offset of + 825 Hz from nomind for
ar/ground communications.

Note: This value takes into account the transmitter frequency error (685 Hz) from an
airborne transmitter, and the air to ground transmission Doppler shift (140 Hz).

3.2.2.1.23.2 DSB-AM

a) The MDR receiver shallssg meet the sensitivity requirement of section 3.2.2.1.3 with a maximum
carier frequency offset of + 825 Hz from nomind for ar/ground communications.
Note: This value takes into account the transmitter frequency error (685 Hz) from an
airborne transmitter, and the air to ground transmission Doppler shift (140 Hz).

3.2.2.1.24 Receiver Doppler Rate

3.22.1.24.1 VDL Mode3

a) Thesengtivity requirement of section 3.2.2.1.3 shallgg be met with a carrier frequency change rate
of 18 Hz/s within the entire range of Doppler shift + 140 Hz, and meeting the requirement of section
3.2.21.23.1.

3.2.2.1.24.2 DSB-AM

a) The MDR receiver shalls meet the sengtivity requirement of section 3.2.2.1.3 with a carrier
frequency change rate of 18 Hz/s within the entire range of Doppler shift + 140 Hz .
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3.2.2.1.25 Recelver Co-Channd Interference

3.22.1.251 VDL Mode3

a) The uncorrected BER requirement under a co-channd interference condition shally, be achieved
when aratio of wanted to unwanted signal of at most 20 dB is gpplied at the receiver antenna input
connector. The co-channd interference protection will be measured usng a VDL Mode 3 signd at
adesred sgnd leve of -87 dBm and —50 dBm.

Note: The interfering signal will be a continuous D8PSK waveform modulated with a
pseudo-random sequence. The symbol rate clocks of the desired and the interfering
signal will differ by at least 1 ppm. The pseudo-random sequences used for the desired
and undesired signal will be different lengths and the ratio of lengths will not be an
integer. The difference of 1 ppm in symbol rate clocks between the desired and
interfering signals will guard against continual bit alignment between desired and
undesired signals that could lead to non-repeatable BER measurements.

3221252 DSB-AM

Not Applicable.

3.2.2.1.26 Receiver Automatic Gain Control (AGC) Stabilization

3.221.26.1 VDL Mode3
Not Applicable.

3.2.2.1.26.2 DSB-AM

a) It shallg; be possble to obtan 10 dB SINAD with the minimum signd specified (see section
3.2.2.1.17.2, Case B) not later than 20 milliseconds after insertion of a +14 dBm CW sgnd +2
MHz away from the frequency to which the MDR receiver is tuned.

b) It shallgz be possble to obtain 10 dB SINAD with the minimum signd specified (see section
3.2.2.1.3) not later than 150 milliseconds after remova of a+14 dBm CW sgnad +2 MHz away
from the frequency to which the MDR receiver is tuned.

3.2.2.1.27 Receiver Internal Noise L evel
3.221.27.1 VDL Mode3
Not Applicable.

3.2.2.1.27.2 DSB-AM

a) For a-85 dBm RF input sgnd AM modulated at 30 percent with a 1004 Hz tone, the SINAD at
the MDR receiver audio output shally, be at least 25 dB.
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3.2.2.2 MDR Transmitter Requirements

a) There shallgs be two configurations of tranamitters: 1) one configuration with an output power leve
adjustable from 2 watts to 15 watts, and 2) a configuration with an output power level adjustable
from 10 watts to 50 watts.

3.2.2.2.1 Trangmitter Digital and Audio Interfaces

a) There shallgs be three audio inputs to the tranamitter: 1) analog voice from the control Ste, 2)
andog locd voice from the jack on the front pandl of the transmitter, and 3) PCM voice from the
RIU.

b) The tranamission of the voice input shalls; be PTT controlled except for PCM voice, where the
presence and absence of the voice packetsimpliesaPTT.

¢) Only one of the three audio inputs shallgg be active a onetime.

d) The MDR transmitter shall(s;;) receive a PTT sgnd from the RCE or RIU for andog voice
originating from the control ste.

€) Remote PTT and audio from the control Site shalls7,) have priority over local PTT and audio.

3.22211 VDL Mode3

a) Thedigitd interface shall,o carry digitized voice with time-multiplexed user data, control sgnds,
timing sgnds, and RMMC information between the transmitter and the RIU.
b) Voice shallo; have priority over monitoring data. See section 3.2.3.3.

322212 DSB-AM

a) The MDR trangmitter shall;q, have a main audio input at the rear of the transmitter. See section
3.3.14.

b) Themain audio input shall,x; have abaanced 600 ohm (+ 10 percent) impedance.

¢) There shally, be provisons for a locd audio input from a push-to-talk microphone. See section
3.3.1.6.

d) Themicrophone shallyos plug directly into the front pand of the transmitter. See section 3.3.1.6.

3.222121 DSB-AM PCM Voice Transmission

a) Thetransmit MDR shall447 perform DSB-AM modulation on the linear Pulse Code Modulation
(PCM) sample stream provided by the RIU at a sampling rate of 8,000 16-bit PCM samples per
second. The format of the PCM messages sent by the RIU is specified in NAS-1C-41033502.

b) At the gart of a new uplink PCM voice transmisson that requires more than one PCM message
(EOM fidd = 0 in fird PCM message), the transmit MDR shallug begin DSB-AM  voice
modulation between 0 and 9 milliseconds after the receipt of the second complete PCM message in
the voice transmisson from the RIU.

c) If the entire voice transmission requires less than two PCM messages (EOM field = 1 in firss PCM
message), the MDR shall g begin DSB-AM voice modulation no later than 9 milliseconds after
the receipt of the PCM message HDLC end FLAG from the RIU.

d) After an uplink PCM DSB-AM uplink voice transmisson has begun, the MDR shall s
continuoudy modulate DSB-AM voice, while the HDLC end FLAG for each PCM message is
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received from the RIU a least 7.5 milliseconds prior to the time when the firsda PCM sample in the
PCM message is required to be modulated.

3.2.2.2.2 Tranamitter Time-Out

322221 VDL Mode3
The RIU will implement the time-out for VDL Mode 3.

322222 DSB-AM

a) Thetrangmitter shallips contain a time-out function for protection againg, and the dimination of,
extended periods of inadvertent continuous keying. See Table 3-3.

b) This adjustable trangmitter time-out shally; range from 5 seconds up to 5 minutes in 5-second
geps (limiting the maximum continuous keying of the tranamitter to this time period).

d) Thetime-out feature shallios have provisons for disabling (see section 3.2.3.2 and Table 3-3) to

dlow the transmitter unlimited continuous transmit operation.

3.2.2.2.3 Transmitter Distortion

322231 VDL Mode3

a) The error vector magnitude (EVM) of the D8PSK tranamitted 1/Q congtdlation shalloe be not
greater than 5 percent.

322232 DSB-AM

a) With atrangmitter is modulated 90 percent with an audio frequency between 300 Hz and 3.0 kHz,
the modulation digtortion shall;1, not exceed 5 percent, when the audio input level setting is varied
from -25.0 dBm to +20.0 dBm.

b) Under the same conditions, with maximum limiting (See section 3.2.2.24.2), the modulation
digtortion shall;; not exceed 10 percent.

3.2.2.24 Transmitter AM Modulation L eve

322241 VDL Mode3
Not Applicable.

322242 DSB-AM

a) The MDR tranamitter shally;3 contan audio compresson and limiting circuitry that prevents
overmodulation of the carrier under al conditions and to retain a modulation level of 90 percent (£
10 percent) for a 1004 Hz tone under a variable audio input level from —25.0 dBm to +20.0
dBm when ether the andlog or PCM voiceis used.
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3.2.2.25 Trangmitter RF Output Power

a)

b)

c)

The MDR trangmitter shall;;4 be stable when operating in any mode a any power leve for a load
Voltage Standing Wave Ratio (VSWR) up to and including 3.0:1.

The MDR tranamitter shall;;s not suffer any damage nor suffer subsequent performance
degradation, i.e, meets dl its requirements, when trangmitting in any mode a any power leve into a
complex impedance of any magnitude and phase, including open and short circuit terminations.

The MDR tranamitter shall;,¢ operate a a VSWR of 2.0:1 or less with no damage, with no part
exceeding disspation limits and with no performance degradation.

322251 VDL Mode3
a) VDL Mode 3, 15 Watts Maximum Power Output

b)

1)

2)

3)

The MDR tranamitter RF output power averaged over a voice/data (V/D) tranamit burst interval
shall;;7 be adjustable in 1 dB steps over the range from 2 watts to 15 watts into a nomind 50-
ohm load impedance.

The MDR trangmitter shally;g perform this function during continuous ground transmit operation
inany VDL Mode 3 system configuration.

The MDR trangmitter shall;;o deliver not less than 50 percent of the set RF signd power into
any impedance having amaximum VSWR of 3:1 & any phase angle.

VDL Mode 3, 50 Watts Maximum Power Output

1)

2)

3)

The MDR tranamitter RF output power averaged over avoice/data (V/D) tranamit burst interval
shall;, be adjustable in Y2 dB steps over the range from 10 watts to 50 watts into a nomind
50-ohm load impedance.

The MDR trangmitter shall;,; perform this during continuous ground tranamit operation in any
VDL Mode 3 system configuration.

The MDR trangmitter shall;,, deliver not less than 50 percent of the set RF signd power into
any impedance having amaximum VSWR of 3:1 & any phase angle.

3.22252 DSB-AM
a) DSB-AM, 15 Watts Maximum Power Output

b)

1
2)

3)

The MDR trangmitter shall;,, ddiver a minimum of 15 waits into a nomind 50 ohm load
impedance when tranamitting a continuous wave (CW) sgnd.

The MDR trangmitter shall;»s be adjustable in 1 dB steps over the range from 2 watts to 15
watts.

The MDR trangmitter shallis ddiver not less than 50 percent of the set CW RF signd power
into any impedance having amaximum VSWR of 3:1 a any phase angle.

DSB-AM, 50 Watts Maximum Output

1)
2)

3)

The MDR tranamitter shall;,s deliver a minimum of 50 waits into a nomind 50 ohm load
impedance when trangmitting aCW sgnd.

The MDR tranamitter shall;»9 be adjustable in nomina 5 watt (x1 watt) steps over the range
from 10 waits to 50 watts maximum unmodulated CW RF power.

The MDR transmitter shally3p deliver not less than 50 percent of the set CW RF signa power
into any impedance having amaximum VSWR of 3:1 a any phase angle.
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3.2.2.253 TDMA Sot Power Setting Requirements

a) The MDR trangmitter shall;3; have the ability to change the power in eech TDMA dot for VDL
Mode 3 operation.
Note: The power in each dlot isthe same for each burst. The power per slot may be changed
whenever a transmitter is retuned. The power is assignable over the range of the power
specified in this specification. An example of this requirement for a 15 watt transmitter may
be: Sot1-2watts, Sot 2 — 7 watts, Sot 3 — 15 watts, and Sot 4 — 4 watts.

3.2.2.25.4 Transmitter Leakage

3.22.254.1 Transmit/Receve Configuration

VDL Mode 3 and DSB-AM
a) The trangmitter leskage in the transmit/recaive (T/R) configuration shallys; not interfere with the
MDR receiver operation.

3.2.2.25.4.2 Non-Transmit/Receive Configuration

VDL Mode 3 and DSB-AM
a) In the non-transmit/receive configuration the MDR transmitter shally3, not produce more than -97
dBm in-band leakage when unkeyed measured at the MDR receiver.

3.2.2.2.6 Tranamitter Back |ntermodulation

VDL Mode 3 and DSB-AM

a) Inthefixed tuned configuration, the amplitude of each radio frequency back intermodulation product
shall;3s be a least 40 dB below the amplitude of an interfering Sgnd fed into the MDR transmitter
output connector at 28 dB below the transmitter maximum output level and spaced £ 2 MHz from
the MDR tranamitter output frequency.

3.2.2.2.7 Tranamitter Duty Cycle

322271 VDL Mode3

a) The MDR tranamitter shalli3s operate at a 79.5 percent unattended duty cycle a the maximum
rated output.

322272 DSB-AM

a) The MDR trangmitter shall;3; operate a a 100 percent continuous unattended duty cycle at the
maximum rated output.

3.2.2.2.8 Transmitter Spurious Emissons

VDL Mode 3 and DSB-AM
a) Spurious emisson levels shalliss meet the limits imposed by the transmit mask of section
3.2.2.2.10.
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Note:  Spurious emissions exclude the harmonics specified in section 3.2.2.2.9.

3.2.2.29 Trangmitter Harmonic Output
VDL Mode 3 and DSB-AM

a) Theleve of each harmonic frequency of the carrier shall 39 be less than -80.0 dBc (-65 dBm within
the Globa Pogtioning Sysem (GPS) band) when measured a the antenna connector. This
measurement will be a full power leve for both 15 watt and 50 watt transmitters for both VDL
Mode 3 and DSB-AM.

Note: In order to provide adequate protection of a Global Navigation Satellite System

(GNSS) receiver when a VDL transmitter is operated, special care should be taken by the
manufacturer to ensure that the transmitter harmonic filter remains effective at
frequencies in the band 800 to 1800 MHz.

3.2.2.2.10 Transmitter Adjacent Channe Power
a) 15 Waitt and 50 Watt Transmitters, Fixed-Tuned Configuration, VDL Mode 3 and DSB-AM

Modulated 90 Percent with a 1004 Hz Tone

1)

2)

While in a fixed tuned configuration, the amount of power from a MDR transmitter under dl
operating conditions when measured over the 25 kHz channd bandwidth of the first adjacent
channd shally4 not exceed -40 dBc (-62 dBc in center 16 kHz).

The amount of power from an MDR tranamitter under al operating conditions when measured
over the 25 kHz channd bandwidth of the second and third adjacent channels shally4; be -65
dBc maximum, -70 dBc maximum for the fourth through seventh adjacent channdls, -75 dBc
maximum for the eighth through fifteenth adjacent channdls, -92 dBc maximum for the Sixteenth
through nineteenth adjacent channds, and -113 dBc maximum for any frequency greeter than
500 kHz from the tuned channd center and —137 dBc maximum for any frequency greater than
2 MHz from the tuned channel center. (See Figure 3-1 below.)

b) 15 Watt and 50 Watt Transmitters, Remotely Tunable Configuration, VDL Mode 3 and DSB-AM

Modulated 90 Percent with a 1004 Hz tone)

1)

2)

While in aremotely tunable configuration, the amount of power from a MDR transmitter under
al operating conditions when measured over the 25 kHz channe bandwidth of the first adjacent
channel shall(se;) Not exceed -40 dBc (-62 dBc in center 16 kHz).

The amount of power from an MDR tranamitter under dl operating conditions when measured
over the 25 kHz channel bandwidth of the second and third adjacent channels shall sgz) be -65
dBc maximum, -70 dBc maximum for the fourth through seventh adjacent channdls, -75 dBc
maximum for the eighth through fifteenth adjacent channdls, -92 dBc maximum for the Sixteenth
through nineteenth adjacent channds, and -107 dBc maximum for any frequency greeter than
500 kHz from the tuned channel center. (See Figure 3-1 below.)
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Figure 3-1, Adjacent Channel Power

3.2.2.2.11 Transmitter Carrier-Induced Noise (Residual AM)

3.222211.1 VDL Mode3
Not Applicable.

3.2.2.2.11.2 DSB-AM

a) The carrier induced audio noise leve due to the MDR transmitting a CW sgnd shall 4, be at least
40.0 dB below the audio output measured a the MDR receiver when the carrier is modulated 90
percent with a 1004 Hz tone.

3.2.2.2.12 Transmitter Keying

3222121 VDL Mode3

Not Applicable.
Note: The MDR transmitter keying will be controlled by the RIU.

3.2.2.2.12.2 DSB-AM
a) The MDR transmitter shall,43 accept both loca and remote keying Sgnds.
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The locd keying sgnd shall,4, be via a push-to-tak microphone connected directly to the
transmitter front panel microphone jack. See section 3.3.1.6.

Remote keying dgnds shall4s be via the application of a ground, or dternately, +6 VDC to +48
VDC. Seesection 3.3.1.4.

The remote keying Sgnds for current or voltage control shally45 be on separate pins of the MDR
transmitter remote interface connector.

Remoate keying Sgnds shall,4; take priority over locd keying sgnds when the MDR tranamitter is
on-line.

For ground keying, the source current required shall,4g not exceed 10 milliamperes and not
generate a pull-up voltage exceeding 40 valts.

The keying time shall149 not exceed 15 milliseconds as measured from the application of a key
sgnd to the time when the MDR tranamitter is at 90 percent of the full power leve.

The MDR trangmitter shall;so continue to transmit while the keying sgnd is present per item
3.2.2.2.12.2c above.

The sink current shall;s; not exceed 0.5 mawith voltage keying.

An open keyline shall s73 be interpreted as non-keyed.

3.2.2.2.13 Trangmitter Frequency Tolerance
VDL Mode 3 and DSB-AM

a)

b)

c)
d)

The MDR tranamitter frequency tolerance shallys, be £ 0.0001 percent (£1.0 PPM) for any period
of one year over the full frequency range specified in section 3.2.1.1.1, and the temperature range
specified in section 3.2.1.1.1.

The ocillator shallzes have a tuning adjustment adequate to compensate for 10 years of
operationa use.

Asaminimum, the adjustment range shall o) be + 3 PPM.

Thefrequency shall sgs) be adjustable within = 1 PPM.

3.2.2.2.14 Antenna Transfer Relay (ATR) Operation

a)

b)

The MDR receiver and transmitter shall 574 include an ATR function, supported in both DSB-AM

and VDL Mode 3 modes, which connects the locd MDR and remote MDR(S) to asingle antenna.

Note: Envisioned configurations of multiple MDRs are described in Section 6,3. The concept

of the ATR function isillustrated in Figure 6-1, Section 6.2.12.

The ATR shall(s7s support the following antenna configurations:

1) Transmitter/Receiver on the same frequency for transceive (T/R) operation (see Figure 6-2);

2) Transmitter/transmitter on the same frequency for main/standby (TX M/S) operation (see Figure
6-3);

3) Recaver/receiver on the same frequency for main/standby (RX M/S) operation (see Figure 6-
4);

4) Two transmitters/two receivers to support main/standby transceive (T/R M/S) operation with all
on the same frequency (see Figure 6-5).

When the antenna is in use by the locd MDR (actively transmitting or receiving), the ATRC

(common) connector input shall s7e) be routed through the ATR circuitry to the ATR2 connector.
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When the antenna.is not in use by the local MDR, the ATRC (common) connector input shall s,
be routed through the ATR circuitry to the ATR1 connector.

The MDR shall(s;gy have priority access to the ATRC to ATR2 connector path to permit the
MDR to access the transmission.

Failure of the MDR shall sz not prevent or degrade the ATRC to ATR1 path (e.g., the failed or
default PathisATRC to ATRY).

The ATR shall s switch fast enough for interdot and intrasot VDL Mode 3 operation. (This
includes receiving an M Burst from a maximum range aircraft and then having to transmit a
V/D burst.)

In the T/R configuration, the ATR shallzs;) provide sufficient isolation between the ATR1 and
ATR2 connector paths during MDR transmissons (ATRC to ATR2) to prevent Sgnds stronger
than —7 dBm from reaching the MDR recelver (ATRL).

In the T/R configuration, the ATR shallss) provide sufficient leskage from the MDR transmitter
(ATR2) to the MDR receiver (ATR1) to dlow the MDR receiver(s) to monitor if the MDR
transmitter is operating, without damaging the MDR receiver(s).

Inthe TX M/S configuration, the ATR shall sss) provide sufficient isolation between the ATR1 and
ATR2 connector paths during standby MDR transmissions (ATRC to ATR1) to prevent damage to
the main MDR tranamitter (ATR2).

The ATR operation shall(ss alow for the use of the interna cavity filter and/or an external RF filter
in any configuration (see Figures 6-2 through 6-5).

MDR shallsgs be equipped with externa, removable jumpers capable of operationd use to
provide connectivity between the MDR RF and ATR2 connectors, the MDR RF to CF1 (In)
connectors, and the CF2 (Out) to ATR2 connectors.

3.2.3 SiteControl and Monitoring

a)

b)

The MDR shall;ss contain an embedded agent to provide status monitoring and operational control
capability. The managed subsystem agent provides a user interface cgpability, wherein the users
are defined as the controllers a Air Traffic Control (ATC) facilities and/or the Airway Facilities
(AF) system specidids a the radio Ste, and personnd using the NAS Infrastructure Management
System (NIMS) to monitor and control the NEXCOM System viathe RIU.

The monitoring of functiona requirements and verification methods shall;s¢ be in accordance with
FAA-E-2911.

3.2.3.1 MDR Controal

a)

The MDR control functions shall;s; support red-time sysem management actions from the

following two control points:

1) Maintenance Data Termind (MDT) connector located on the front of the MDR receiver and
transmitter provideslocal control. See section 3.3.2.1.

2) RIU data connector located on the rear of the MDR receiver and transmitter provides remote
control. See section 3.3.2.2.
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3.2.3.1.1 Maintenance Data Terminal (MDT) Interface

Appendix D contains a description of the MDT functiondity. The following requirements, which
support the MDT operation, apply to the MDR receiver and tranamitter:

a)

b)

c)
d)

The MDR shallysg accept control input, provide monitoring output and darnmvdert indications via
the MDT connector.

The MDR shallyse require the MDT to perform a vaid log-on procedure, in accordance with
Section 3.2.3.9, before accepting any commands or outputting monitoring parameters viathe MDT
connector.

The MDR shall ;) log out an MDT thet has been logged in but inactive for more than 30 minutes,
The MDR shall;g continue to operate upon remova of the MDT.

3.2.3.1.2 Remote Maintenance Monitoring and Control

a)

b)

The MDR/RIU data connector shallye; provide the means to control and monitor the MDR viathe
RIU.

The monitor and control attributes shally¢; be in accordance with the MDR/RIU 1CD, NAS-IC-
410335022.

3.2.3.2 SiteControl Parameter Adjustments

a)
b)
c)

d)

o)

h)

The MDR shall g3 provide the means to modify various control parameters of the MDR receiver
and transmitter summarized in Table 3-3.

The MDR dite adaptable parameters shall,s, be such that authorized personnd can sdect and
modify any of the Ste adaptable parameters stored in the MDR.
Theinitiation and control of the Ste adaptation function shallyes be performed using ether the MDT
or the RIU.
It shall;¢6 be possible to adjust parameters while the system isin operation (online) without affecting
the operation of the system.
The MDR receiver and transmitter shall,e; provide a means to control the parameters defined in
Table 3-3.
The MDR receiver and transmitter shall sz Set parameters to within the tolerance of the associated
monitoring parameter (i.e., same Parameter 1D). Note that in some cases the step Size is finer than
the resolution to alow for finer tuning of the parameters using exterior test equipment.
The MDR shall 4s3 refuse any attempt to dter parameter settings until a valid, authenticated Log-In
parameter is received viathe interface attempting control.
The control parameter vaue ranges, maximum step sizes and default values are summarized in Table
3-3.
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Table 3-3: Recaever and Transmitter Control Parameters

| Par ameter Type Min | Max | Step | Initialization | Applicabi-
D Default lity: TX, RX,
Both

1 |Logln/Log Out: The Log-InfLog Out| Discretevalues: N/A N/A N/A N/A Both
parameter alows the log-in through an| Date/Time, User
MDT/RIU and dlows the MDT/RIU|ID, User Termina
initiated L og-Out. ID, Security Token

2 |Current Frequency: The Current| Multiple discrete [112.00 [136.97 | 8.33 118.00000 Both
Frequency parameter setsthe desired current| frequency vaues 000 500 kHz MHz
frequency of the MDR receiver and MHz or| MHz
transmitter. Lowest

Tunabl
e Freqg.

3 |Lowest Tunable Frequency: The Lowest| Multiple discrete |112.00 (118.00 |25 kHz| 118.00000 Both
Tunable frequency parameter sets the| frequency values | 000 000 MHz
minimum frequency that the MDR can be MHz | MHz
tuned.

4 |[Mode of Operation: The Mode off Threevaues N/A N/A N/A | 25kHz DSB- Both
Operation parameter sets whether MDR| (representing the AM
component is in the 25kHz DSB-AM, modes)
8.33kHz DSB-AM, or VDL Mode 3.

5 [MDR State : The MDR State parameter One of four N/A N/A N/A Offline Both
instructs the MDR component to alter its| discrete values
operational state (four discrete values:| (representing the
Power Up, Power Down, Offline, Online). | controllable states)

6 [Threshold Setting: The Threshold Setting| Parameter values - - - See Table 3-4 Both
parameter provides new adert and aarm| (seeTable 3-4)
threshold values for the various monitoring
parameters. This parameter includes the| Anywherein range
parameter ID and the new aert and alarm|  of parameter
thresholds.

7 | Time: The Time parameter sets the time of | Timeintheformat | N/A N/A N/A 01/01/2000 Both
the clock in the MDR receiver and MDR| MM/DD/YYYY 00:00:00.00
transmitters used for time stamping log| HH:MM:SS.SS
entries.

8 [Squelch Setting (AM):  The receiver| Discrete Settings 0 63 1 3 RX
Squelch Setting parameter sets the RF power
squelch thresholds for the DSB-AM modes.

9 |RESERVED -- - - - - -

10| Audio Output Level (AM): The Audio| PowerindBm -25 20 1dB -8dBm RX
Output Level parameter sets the desired dBm | dBm
audio output level on the main audio
connector of the MDR receiver.

11 |Receiver Mute (AM): The Receiver Mutel  Two values: N/A N/A N/A Unmuted RX
parameter mutes or unmutes the MDR Muted,
receiver for DSB-AM. Unmuted

12| Power Output (AM): The Power Output| Power valuesin 33 42 1dB 33dBm TX
parameter sets the MDR Transmitter RF dBm dBm | dBm
output power (CW). (Vaues in upper Part:
15W max TX, valuesin lower part 50W max 40 44 |105dB 40 dBm
TX). dBm | dBm
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Table 3-3: Recever and Transmitter Control Parameter s (Continued)

| Par ameter Type Min | Max | Step | Initialization | Applicabi-
D Default lity: TX, RX,
Both
13| Transmitter Modulation % (AM): The Percent 0% | 100% | 100 90% TX
Transmitter Modulation % parameter sets steps
the MDR  Transmitter = modulation
percentage for DSB-AM modes.
14|ATR Switch Configuration: The ATR| Two Discrete N/A N/A N/A Locd X
Switch Configuration parameter indicates values:
how the MDR controls the connection to| Local, Remote
the antenna. (The 2 discrete values are: Local
and Remote).
15| Switch Software Version: This is an OneValue N/A N/A N/A N/A Both
action signal that indicates to the equipment | Switch SW Version
to reboot to the stored software image
indicated. (For safety the MDR requires
two successive switch signals within &
defined short time period (less than 1 sec)).
16 |N1 (Number of Information Bits): This| Number of Bits 128 | 4096 8 512, N/A
parameter sets the value of the number of 1976 for PCM
bitsin theinformation fields. Voice
17|T1 (Link Response Timer): This Ms 100 500 1 200 N/A
parameter sets the link response timer.
18| T3 (Reassembly Timer): This parameter Ms 50 240 1 100 N/A
sets the reassembly timer.
19 |HDLC Channel Number: HDLC channel| Five Discrete 1 5 1 1 Both
to use for MDR per NAS-1C-41033502 numbers
20| Transmission Timeout (AM): The Seconds Osec [300sec| 5sec 35sec TX
Transmission Timeout parameter sets the (Dis
time-out value or disables the timer. Setting abled)
the value for a disabled timer will re-enable
the timer.
21| Squelch On/Off: This command activates| Two Discrete: N/A N/A N/A ON RX
or deactivates the sgquelch feature of the On, Off
MDR.
30|Request Read Back: The Read Back| ThreeWords: N/A N/A N/A N/A Both
Request parameter informs the MDR Monitoring
component to send the applicable] Parameter ID,
information for the desired monitoring| Iterations, Interval
parameter
31 |Audio Input level (AM): The transmitter| Power indBm -25 +20 (05dB -8dBm TX
Audio Input Level parameter sets the dBm | dBm
desired audio input level on the main audio
connector of the MDR transmitter.
32 |RESERVED - - - - - -
33| RESERVED - - - - - -
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Table 3-3: Recever and Transmitter Control Parameter s (Continued)

| Par ameter Type Min | Max | Step | Initialization | Applicabi-
D Default lity: TX, RX,
Both
34|MAC Timing Offset Correction (VDL Timein ps -32768| 32767 | 1lus 0 Both
Mode 3): The VDL MAC Timing Offset us us
Correction parameter indicates the relative
time correction, in microseconds, that should
be applied to al MDR M-burst and
V/D-burst operations, relative to the
previous perceived MAC 6-second epoch in
the MDR, which is derived from the receive
T1 framing and Timing Channel from the
RIU.
35|Suppress Alert/Alarm: The Suppress| Two discrete N/A N/A N/A Normal Both
Alert/Alarm parameter is an action signal to values:
command the MDR to cease transmitting Suppress,
alert and alarm messages to the MDT and Normal
RIU, or resume normal aert and aarming.
36 | Reset to Default: This is an action signa Onevaue: N/A N/A N/A N/A Both
that sets the equipment to default values for Reset
all parameters. (For safety the MDR
requires two successive reset signals within a
defined short time period (less than 1 sec)).
37 | Software Upload On/Off: Thisis an action| Two values: N/A N/A N/A Turn off Both
signal that prepares the equipment for| Prepare Upload, Upload
uploading operational software.  After| Turn off Upload
uploading, the upload function is turned off.
38 | Softwar e Upload: Thisisthe mechanismfor| ThreeFields: N/A N/A N/A N/A Both
actually uploading the operational software| Block Number,
executable image. This parameter isused in|  Tota Blocks,
conjunction with parameter 37. Binary Data
(variable length)
39 |Receiver Mute Leve (AM): This| Three Discrete N/A N/A N/A No audio RX
command sets the attenuation level of the| values: -15dB, -
recelver muting. 20dB, no audio
40 (Test PTT (AM): This command keys the| Two Discrete: N/A N/A N/A NO_KEY TX
transmitter for testing purposes. KEYED,
NO_KEY
41 (Public Key Maintenance: Allows the| Date/Time, User, [ N/A N/A N/A N/A Both
MDT/RIU to add or delete MDR-stored| User Terminal,
Public keys.. Add/Subtract
Indicator, Key,
Security Token
Notes:

1. The default values for each parameter represents the “hard-coded” factory settings required
upon MDR initidization/power-up.
2. The parameters are numbered (parameter 1D) asfollows:
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1 through 29 are control/monitor parameters that have an associated monitor/control
parameter.
30 through 49 are control parameters that do not have an associated monitor
parameter.
50 through 69 are monitor parameters that do not have an associated control
parameter.
The parameter ID corresponds to the CTY PE fidd as defined in NAS-41033502.
Vaues in the upper part of each row are for the 15W max tranamitter, values in the lower
part of each row are for the 50 W max tranamitter.

Log-In (ID =1)

a) Thelog-inlog-out parameter shall sa):
1) Allowsthelog-in through the MDT/RIU and alows the MDT/RIU initiated log-ot.
2) Include adateltime field, the user identifier, the user termind identifier, and the security token.
3) Have only the dateftime, username, and termind identifier recorded in the maintenance log.
4) Be applicableto MDR receiver and MDR transmitters
5) Have amessage/bit format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

32322

Current Frequency (ID =2)

a) The current frequency control parameter shall ss):
1) Setthedesred frequency of the MDR receiver and MDR tranamitters
2) Beasat of multiple discrete frequency values
3) Haveaminimum vaue of 112.00000 MHz
4) Have amaximum vaue of 136.97500 MHz
5) Haveadep vaue of 8.33 kHz
6) Haveadefault vaue of the last tuned frequency on Restore, 118.00000 MHz on Initidization
7) Beapplicableto the MDR receiver and MDR tranamitters
8) Have amessage/bit format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

32323

Lowest Tunable Frequency (ID = 3)

a) The lowest tunable frequency parameter shall ssq):
1) Set thelowest tunable frequency of the MDR recelver and MDR transmitters.
2) Beasat of multiple discrete frequency values
3) Haveaminimum vaue of 112.00000 MHz
4) Have amaximum vaue of 118.00000 MHz
5) Haveadgep value of 25 kHz
6) Have adefault vaue of 118.00000 MHz
7) Beapplicableto the MDR receiver and MDR transmitters
8) Have amessage/bit format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

32324

Mode of Operation (ID =4)

a) The mode of operation parameter shall 4sy:
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Set the MDR receiver and MDR transmittersin the 25 kHz DSB-AM, 8.33 kHz DSB-AM, or
VDL Mode 3 modes

Be a st of three discrete vaues representing the modes

Have a default vaue of 25 kHz DSB-AM mode

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

32325 MDR State(ID =5)
a) The MDR date parameter shall 4sg):

1)
2)

3)
4)
5)

Ingtruct the MDR receiver and MDR tranamittersto dter its operationd Status

Be one of four discrete vaues representing the states (Power Up, Power Down, Online,
Offline)

Have a default vaue of Offline

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.6 Threshold Setting (ID = 6)
a) Thethreshold setting parameter shall 4sg):

1)

2)
3)
4)
5)

Provide new dert and darm threshold vaues for the various monitoring parameters, including
the parameter 1D and the new adert and alarm thresholds

Be avariable type anywhere in the range of the parameter values specified in Table 3-4

Have a default vaue (of the selected parameter) as specified in Table 3-4

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

32327 Time(ID=7)
a) Thetime parameter shall e

1)

2)
3)
4)
5)

The Time parameter sets the time of the clock in the MDR receiver and MDR transmitters used
for time samping log entries.

Bein the time forma of MM/DD/YYYY/HH:MM:SS.SS

Have a default value of 01/01/2000/00:00:00.00

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.28 Squelch Setting (AM) (ID = 8)
a) Thesquelch setting (AM) parameter shall 461y

1)
2)
3)
4)
5)
6)

Set the RF power squelch threshold for the DSB-AM modes
Be adiscrete stting

Have a minimum vaue of 0

Have amaximum vaue of 63

Have agep vaueof 1

Have adefault vaue of 3
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7) Correlate settings of 0 to 63 to denote RF input power levelsin the range of —105 dBmto —-50
dBm.

8) Be gpplicabletothe MDR receiver

9) Have amessage/bit format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

32329 Reserved (ID =9)

3.2.3.2.10 Audio Output Level (AM) (ID = 10)

a) The receiver audio output level (AM) parameter shall 4e2):
1) Setthedesired audio output level on the main audio connector of the MDR receiver
2) Beapower levd indBm
3) Haveaminimum vaue of -25 dBm
4) Have amaximum vaue of 20 dBm
5) Haveadsep value of 0.5dB
6) Haveadefault vaue of -8 dBm
7) Beapplicableto the MDR receiver
8) Have amessage/bit format that complies with the MDR/RIU ICD (NAS-IC-41033502)

3.2.3.2.11 Receiver Mute (AM) (ID = 11)

a) Thereceiver mute (AM) parameter shall sz
1) Mute or Unmute the MDR receiver for the DSB-AM modes
2) Beaset of two discrete values: Muted or Unmuted
3) Haveadefault vdue of Unmuted
4) Be gpplicableto the MDR receiver
5) Have amessage/bit format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

3.2.3.2.12 Power Output (AM) (ID =12)

a) The output power parameter shall ss):
1) Setthe MDR tranamitter RF output power (CW)
2) Bean RF power levd indBm
3) Haveaminimum vaue for the 15 watt MDR transmitter of 33 dBm
4) Have aminimum vaue for the 50 watt MDR tranamitter of 40 dBm
5) Have amaximum vaue for the 15 watt MDR tranamitter of 40 dBm
6) Have amaximum vaue for the 50 watt MDR transmitter of 44 dBm
7) Haveasep vaduefor the 15 watt MDR transmitter of nomina 1 dB
8) Have adep value for the 50 watt MDR transmitter of nomind 0.5 dB
9) Have adefault vauefor the 15 watt MDR transmitter of 33 dBm
10) Have a default vaue for the 50 watt MDR transmitter of 40 dBm
11) Be gpplicable to the MDR transmitter in DSB-AM mode
12) Have amessage/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)
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3.2.3.2.13 Transmission Modulation % (AM) (ID = 13)
a) The transmisson modulation % (AM) parameter shall ses):

1)
2)
3)
4)
5)
6)
7)
8)

Setsthe MDR transmitter modulation percentage for the DSB-AM modes

Bein percent of modulation

Have aminimum vaue of O percent

Have amaximum vaue of 100 percent

Have astep vaue of 1 percent

Have a default vaue of 90 percent

Be applicable to the MDR transmitter

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.14 ATR Switch Configuration (1D = 14)
a) The ATR switch configuration parameter shall 4es):

1)
2)
3)
4)
5)

Indicate how the MDR controls the connection to the antenna

Be two discrete values: Loca and Remote

Have a default vaue of: Locd

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.15 Switch SoftwareVersion (ID = 15)

a) The switch software verson parameter shall 4e7):

1
2)
3)

4)
5)

Indicates to the MDR receiver and the MDR trangmitter to reboot to the stored software image
indicated

The MDR receiver and MDR tranamitters require two successive reset sgnas within a defined
ghort period of time (less than 1 second)

Beonevdue Switch Software Verson

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.16 N1 (Number of Information Bits) (ID = 16)
a) The N1 parameter shall ssg):

1)
2)
3)
4)
5)
6)
7)

Setsthe vadue of the number of bitsin the information fields

Bein Number of Bits

Have a minimum vaue of 128 hits

Have amaximum vaue of 4096 bits

Have astep vaue of 8 bits

Have a default value of 512, except for PCM Voice, which is 1976

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.17 T1(Link Response Timer) (ID =17)
a) TheT1 parameter Shall(469):

1

Setsthe link response timer
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Be in milliseconds
Have aminimum vaue of 100 milliseconds
Have a maximum vaue of 500 milliseconds
Have astep vadue of 1 millisecond
Have a default vaue of 200 milliseconds
Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.18 T3 (Reassembly Timer) (1D = 18)
a) The T3 parameter shall7o):

1)
2)
3)
4)
5)
6)
7)

Sets the reassembly timer

Be in milliseconds

Have aminimum vaue of 50 milliseconds

Have amaximum vaue of 240 milliseconds

Have a gep vadue of 1 millisecond

Have adefault value of 100 milliseconds

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.19 HDLC Channel Number (1D = 19)
d TheHDLC channel number parameter shall 7).

1

2)
3)
4)
5)
6)
7)

Set the HDLC channd for the MDR receiver or MDR tranamitter to use to communicate with
the RIU (for DACS operation where many MDRs are collocated)

Be arange of 5 vaues

Have aminimum vaue of 1

Have amaximum vaue of 5

Haveagep vaueof 1

Have adefault vaue of 1

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.20 Transmission Timeout (AM) (ID = 20)
a) Thetransmission timeout (AM) parameter shall47):

1
2)
3)
4)
5
6)
7)
8)

Setsthe MDR tranamitter timeout value or disables the timeout timer

Bein seconds

Have aminimum vaue of 0 seconds (disabled)

Have amaximum vaue of 300 seconds

Have a step value of 5 seconds

Have a default value of 35 seconds

Be applicable to the MDR transmitter

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.21 Squelch On/Off (ID =21)
a) Thesquelch on/off parameter shall 47z):

1

Set whether the squelch function of the MDR receiver is active or not
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Be two discrete settings. ON or OFF

Have a default vaue of ON

Be gpplicable to the MDR receiver

Have aformat that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.22 Request Read Back (1D = 30)
a) Therequest read back parameter shall (47

1)

2)
3)
4)

Inform the MDR receiver and MDR tranamitters to send the gpplicable information for the
desred monitoring parameter indicated in the Monitoring Parameter ID.  For monitoring
parameters with non-iterating read-backs, the Iteration Field must be 1 and the Interva Feld
must be 0.

Contain threefidds. Monitoring parameter 1D, Iterations, and Interval

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.23 AudioInput Leve (AM) (ID =31)
a) Theaudioinput level (AM) parameter shall 47s):

1
2)
3)
4)
5
6)
7)
8)

Setsthe desired audio input level on the main audio connector of the MDR tranamitter
Be power indBm

Have aminimum vaue of —25 dBm

Have amaximum vaue of +20 dBm

Have astep value of 1 dB

Have adefault vaue of -8 dBm

Be applicable to the MDR transmitter

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.24 Reserved (ID = 32)

3.2.3.2.25 Reserved (ID =33)

3.2.3.2.26 MAC Timing Offset Correction (VDL Mode 3) (ID = 34)
a) The MAC timing offset correction (VDL Mode 3) parameter shall 4z

1

2)
3)
4)
5
6)
7)
8)

Indicate the relaive time correction, in microseconds, that should be gpplied to dl MDR M-
Burst and V/D Burst operations, relative to the previous perceived MAC 6 second epoch in the
MDR, which is derived from the receiver T1 framing and Timing Channd from the RIU

Be timed in microseconds

Have a minimum value of -32768 microseconds

Have amaximum vaue of 32767 microseconds

Have a step vaue of 1 microsecond

Have a default vaue of O microseconds

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)
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3.2.3.2.27 SuppressAlert/Alarm (1D = 35)
a) The suppress dert/darm parameter shall 47

1)

2)
3)
4)
5)

Sets the MDR receiver and MDR transmitter to cease or resume transmitting dert and darm
messages to the MDT or RIU

Be two discrete vaues. Suppress or Normal

Have a default vaue of Normdl

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.28 Reset to Default (1D = 36)
a) Thereset to default parameter shall 47s):

1)
2)
3)
4)
5)

Setsthe MDR recelver and MDR tranamitters the default vaues for dl parameters
Require two successive reset sgnals within a defined short time period (less than 1 second)
Be one discrete value: Reset

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.29 Software Upload Start/Stop (ID = 37)
a) The software upload start/stop parameter shall o).

1

2)
3)
4)
5)

Prepare the MDR receiver and MDR transmitters for uploading operationa software and after
the uploading is complete, the upload function is turned off

Have two discrete values. Prepare Upload and Turn Off Upload

Have a default value of Turn Off Upload

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.30 Software Upload (1D = 38)
a) The software upload parameter shall sy

1
2)
3)
4)

Communicate blocks of the new operationa software executable image to reprogram the MDR.
Have Three Fidds Block Number, Totd Blocks, Binary Data (varigble length)

Be applicable to the MDR receiver and MDR transmitters

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.31 Receiver MuteLevel (ID = 39)

a) Thereceiver mute level parameter shall 4g):

1
2)
3)
4)
5)

Setsthe leve of atenuation associated with muting a MDR receiver

Be three discrete settings: -15dB, -20dB, No Audio

Have a default value of: “No Audio”

Be gpplicable to the MDR receiver

Have a message/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)
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3.2.3.2.32 Test PTT (ID = 40)

a) TheTest PTT parameter shall sgy):
1) Key the MDR tranamitter
2) Betwo discrete settings: KEYED or NO_KEY
3) Haveadefault vdlue of NO_KEY
4) Be applicable to the MDR transmitter
5) Have amessage/bit format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.2.33 Public Key Maintenance (ID = 41)

a) The Public Key Maintenance parameter shallssy):
1) Allow the MDT/RIU to add or delete MDR-stored Public keys
2) Besgx discrete settings: Time/Date, User, User Termind, Add/Subtract Indicator, Key, Security
Token
3) Be gpplicable to the MDR receiver and MDR tranamitter

3.2.3.3 MDR Monitoring and Reporting

a) The MDR monitoring function shall;sy perform red-time sysem peformance monitoring and
provide red-time system performance reporting.
b) The sysem monitoring function shall,7o conss of:

1) Theactive acquistion of various MDR monitoring parameters,

2) The execution of measurements on those parameters to obtain collected/ca culated deata,

3) The comparison of the collected/caculated data to the stored system parameter thresholds
and/or eement status to determine whether each data element and/or dement status is within the
specified limits, and

4) The reporting of the results of those parameter and/or element status determinations.

c) There shall;7; be two ingtances where monitoring messages are sent to the locd MDT and to the

RIU: 1) Upon request, and 2) When an dert or darm threshold is crossed.

d) The dert or darm status messages shall;7, be sent when the parameter being monitored crosses the
threshold leve.

€) TheMDR shallss send aLink Status word every MAC cycle to the RIU to report on its current
status per NAS-1C-41033502.

3.2.3.3.1 Non-Congesting Monitoring

a) The sysem monitoring function shall;73 be performed automaticaly on a continuous bas's without
blocking or ddlaying operationa communications and management and without the need for the
insertion of an external command.

b) The sysem monitoring function shall;-4 not cause the radio function to degrade below requirements
during operation of the system.

¢) Regadess of the frequency of dam and dert status messages, the syssem monitoring function
shall, 75 not prevent the reception and processing of commands.
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3.2.3.3.2 Alarm/Alert Monitoring Suppression

a)
b)
c)

d)

The MDR receiver and transmitter shall17s suppress darm and aert status messages to the MDT
and RIU upon command.

The MDR recelver and transmitter shall;7; send the dert event acknowledging the command to
suppress darm and aert status messages before suppressing darm and dert status messages.

Upon MDT log-out, if dert and darm monitoring is suppressed on the MDT interface, the MDR
shall,7s automatically revert to norma dert and darm transmisson to the MDT interface.

Upon log-out of a remote RIU user, if dert and darm monitoring is soppressed on the RIU
interface, the MDR shall g4 automaticaly revert to normal dert and darm transmission to the RIU
interface.

3.2.3.4 Alarm/Alert Processing

a)

b)

The MDR parameters to be monitored shall ;79 be described by three states:

1) Normd

2) Alet

3) Alam

The states shall1g be defined by arange of vaues that are adjoined such that the value range of the
dert sate is bordering on the norma state a one end of its range and the darm state on the other
sgdeof itsrange. Figure 3-2 illustrates Norma, Alert and Alarm Range for a Parameter.

A date change shallyg; condtitute the parameter vaue crossing from one state to another state.

Alarm Alert Parameter Normal Alert Alarm
Range Range Operating Range Range Range

> Parameter Values

d)
€)

f)

9

Figure 3-2, lllustration of Normal, Alert and Alarm Range for a Parameter

The MDR monitoring function shallg, determine the change between norma date, dert sate, and
dam sate of MDR status parameters by comparing data to pre-established thresholds.

A discriminating function shalligs be used to minimize the declaration of darms and derts for
transent conditions.

The sysem monitoring function shall;g, automatically declare an dert event when a monitored
parameter and/or element status changes to a value that is outsde the norma range but within the
dert range.

The dert event shall g5 be automatically reported once per occurrence.
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The sysem monitoring function shall,gs automaticaly declare a return to normd event when a
monitored parameter and/or element status that was previoudy outside the norma range changes to
avdue that isingde the normd range.

The return to norma event shall,g; be automatically reported once per occurrence.

The system monitoring function shall,gg autometicdly declare an darm event when a monitored
parameter and/or eement status changesto avaue crossing from the dert range to the darm range.
The darm event shall,g9 be automatically reported once per occurrence.

The sysem monitoring function shall g automaticaly declare a state change event when the value
changes for a monitored parameter and/or dement status that indicates a configuration or mode
change to the MDR.

The gtate change event shall,o; be automatically reported once per occurrence.

Parameters and/or element datuses that are reportable as darm/dert events shall,g, not be
reportable as state changes.

The MDR shall,g; provide event natification within a maximum time of 4 seconds. The response
time is measured from the time that the MDR determines the condition to the time the first byte of
the notification is reported by the MDR.

3.2.3.5 MDR Monitoring Parameters

a)

b)

The MDR shallyg, include al of the sensors, devices and agorithms required to provide for the
monitoring functions specified in FAA-E-2911, sections 3.1 and 3.2.1 and associated subsections.
The MDR receiver and trangmitter shall,gs provide a means for monitoring the status parameters
defined in Table 3-4.

The monitoring parameter vaue ranges, resolutions, tolerances and default vaues are summarized in
Table 3-4.
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Recelver and Transmitter Monitoring Parameters

Par ameter

Type

Min

Max

Reso-
lution
(Step
Size)

Tolerance
(Acceptable
Error)

Alert
Values

Alarm
Values

Read
Back

Applica-
bility:
X, RX,
Both

Control Log: The Control Log
parameter indicates previoud
accesses and access attempts ag
requested. This parameter is used
for the RMMC control point td
access the control log of the MDR)
components.

Discrete
fields:
Date,
Username,
Terminal
ID, #of Log
Entries,
Action

N/A

N/A

N/A

N/A

N/A

N/A

Both

Current  Frequency: The
Current  Frequency parameter
indicates the current frequency td
which the MDR component ig
tuned.

Multiple

Discrete

Frequency
Vaues

112.00
000
MHz

136.9
7500
MHz

8.33
kHz

N/A

N/A

N/A

Both

Lowest Tunable Frequency;
The Lowest Tunable Frequency
value indicates the minimum
frequency that the MDR can be
tuned.

Multiple
discrete
frequency
vaues

112.00
000
MHz

118.0
0000
MHz

25
kHz

N/A

N/A

N/A

Both

Mode of Operation: The Mode
of Operation (also called system
mode) parameter indicates whether]
the MDR component is in 25kHZ
DSB-AM, 8.33kHz DSB-AM, or
VDL Mode 3 modes.

Three
discrete
vaues
(represent-
ing the
modes)

N/A

N/A

N/A

N/A

N/A

N/A

Both

MDR State: The MDR Statg
parameter indicates that the MDR|
is in one of six states: Power-Up
Power-Down, Online, Offline,
Recovery, or Fail.

Oneof 6
discrete
vaues
(states)

N/A

N/A

Alarm
on Fail

Both

Threshold Setting: The
Threshold  Setting  Parameter|
indicates the readback vaues for
alert and alarm threshold settings
for a specified parameter..

Set of three
fields: ID,
Alert,
Alarm

N/A

N/A

N/A

N/A

N/A

N/A

Both

Time: The Time read back
parameter indicates the current
time of the real-time clock within
the MDR component.

Timeinthe
format
MM/DD/Y
YYY
HH:MM:SS
SS

0.01se

+/-0.1 sec

N/A

N/A

Both

Squelch Setting (AM):  The
Squelch Setting parameter]
indicates the RF power settings|
needed to bresk the DSB-AM
sguelch of the MDR Receiver.

Discrete
Settings

63

N/A

N/A

N/A

RX

RESERVED
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Table 3-4: Receiver and Transmitter Monitoring Parameter s (continued)
ID Parameter Type Min || Max [[Reso-|| Tolerance Alert Alarm |[ Read||Applica-
lution| (Acceptablel| Values | Values| Back || bility:
(Step Error) TX,RX,
Size) Both
10|Audio Output Level (AM): Thg Powerin | -25 | 20 | 1dB N/A N/A N/A X RX
Audio Output Level indicates thg  dBm dBm | dBm
setting of the DSB-AM audig
signal power level output in dBm
presented to the main audio
output connector of the MDR
Receiver.
11|Receiver Mute (AM): Thg Twovalues:[ N/A | N/A | N/A N/A N/A N/A X RX
Receiver Mute parameter indicates| Muted,
whenever the MDR Receiver is Unmuted
muted or unmuted for DSB-AM.
12|Power Output (AM): The Power| Power 33 40 | 1dB | +/-2dBm +10 +20 X TX
Output parameter indicates thg valuesin [ dBm | dBm Percent | Percent
current RF transmission power at dBm from from
the antenna port of the 40 47 05 | +/-2dBm Setting | Setting
transmitter. dBm | dBm | dBm
13| Transmitter Modulation %[ Percent 0% | 100%]| 100 +/- 5% 60% 99% X TX
(AM): The  Transmitter] steps
Modulation % parameter indicates|
the modulation percentage of the
DSB-AM transmissions of the
MDR transmitter.
14|ATR Switch Configuration: Thg  Two N/A | N/A | N/A N/A N/A N/A X Both
ATR Switch Configuration| discrete
parameter indicated thg vaues:
configuration of the transmittef Locd,
and recelver connection to thg Remote
antenna. Two discrete values
indicating Loca and Remote.
15|Software Version: The Softwarg Pair of 1 255 1 N/A N/A N/A X Both
Version parameter indicates thg fields:
current version of the softwarg One of 255
active in the MDR component, as| discrete
well as the standby softward vaues
version.
16|N1 (Number of Information| Number of | 128 | 4096 | 8 N/A N/A N/A X Both
Bits): This parameter sets the Bits
vaue of the number of bits in the
information fields.
17|T1 (Link Response Timer): ms 100 | 500 1 N/A N/A N/A X Both
This parameter sets the link
response timer.
18|T3 (Reassembly Timer): This ms 50 | 240 1 N/A N/A N/A X Both

parameter sets the reassembly
timer.
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Table 3-4: Receiver and Transmitter Monitoring Parameter s (continued)
ID Parameter Type Min || Max [[Reso-|| Tolerance Alert Alarm |[ Read||Applica-
lution| (Acceptablel| Values | Values| Back || bility:
(Step Error) TX,RX,
Size) Both
19|HDLC Channel Number: Five 1 5 1 N/A N/A N/A X Both
HDLC channel to use for MDR| Discrete
per NAS-1C-41033502 numbers
20|{Transmission Timeout (AM){ Seconds [ Osec| 300 | 5s 05s N/A N/A X TX
The  Transmission  Timeout (Dis | sec
parameter sets the time-out valug abled)
or disables the timer. Setting the
value for a disabled timer will re-
enable the timer.
21|Squelch On/Off:  The Squelchh  Two N/A | N/A | N/A N/A N/A N/A X RX
Status parameter indicates that thg Discrete
MDR Receiver has either activated  Values:
or deactivated its squelch breakl On, Off
function for the DSB-AM modes|
of operation.
50{MDR ID Number: The MDR ID| Discrete 1 [65535( 1 N/A N/A N/A X Both
Number parameter indicates thg numerical
unique identification number| values
assigned to the LRU(s) of the
MDR component.
51|RF Input Power Level (AM){ Power -110 | +15 | 1dB +/-3dB -33dBm +13 X RX
The receiver RF Input Power| vauesin | dBm | dBm dBm
Level parameter indicates thd dBm
estimate of the received signal level
present at the MDR receiver
antenna port.
52(Squelch Break Status (AM){ Two - - - N/A N/A N/A X RX
The Squelch Bresk Statug discrete
parameter indicates whenever thgd values:
MDR Receiver determines a valid
transmission isbeing received. Forl Squelch
DSB-AM operation, this is| Broken,
achieved by the RF signad| NoVoice
exceeding the squelch thresholds.
53|In-Service Time : TheIn-Servicdg Hours | Ohrs | 21| 1hr +/-1hr N/A N/A X Both
Time parameter indicates the hrs
number of hours the MDR
component has been continuously
powered.
54|RIU Timing Offset Change] Two N/A | N/A | N/A N/A ALERT on| N/A - Both
(VDL Mode 3): The RIU Timingd discrete change
Offset Change parameter indicates  values:
whenever the RIU's timingd Yes- there
reference varies more than 10 pg isatime
for the MDR component. Thisig dip
used to identify if there has been gNo - thereis
timing dlip on the RIU/MDR link. | no time dlip
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Table 3-4. Receiver and Transmitter Monitoring Parameter s (continued)
ID Parameter Type Min || Max || Reso-| Tolerance Alert Alarm (| Read|[Applica-
lution|[ (Acceptablel| Values || Values| Back || bility:
(Step Error) TX, RX,
Size) Both
55(Transmit Antenna VSWR: Thg Two N/A | N/A | N/A N/A N/A >=31| X X
Transmit Antenna VSWR| Discrete (Bad)
parameter indicates whether thg Vaues:
VSWR of the transmit antenna is| Good, Bad
within an acceptable operating
range.
56|AM Signaling (AM): The AM Two N/A | N/A | N/A N/A N/A N/A X TX
Signaling parameter indicates thg discrete
PTT signa status (the signal isnot|  values:
logged in the MDR). PTT
confirm,
PTT clear

Notes:
1. The parameters are numbered (parameter I1D) asfollows:.
-1 through 29 are control/monitor parameters that have an associated monitor/control

parameter.
30 through 49 are control parameters that do not have an associated monitor
parameter.
50 through 69 are monitor parameters that do not have an associated control
parameter.

N

The parameter ID corresponds to the CTY PE fidd as defined in NAS-41033502.
3. Vaduesin the upper part of each row are for the 15W max tranamitter, values in the lower
part of each row are for the 50 W max tranamitter.

Table3-4a. Error Codes

Error Code Definition User Data
0 RESERVED N/A
1 5 successive lllegal User Attempted User ID(s), MDT# or
Log-in Attempts REMOTE

2 Illegal Parameter 1D Unknown Parameter received
3 Parameter Out of Range Illegal control parameter requested
4 Parameter Not Allowed Parameter attempted

5-255 RESERVED N/A

3.235.1 Control Log(ID=1)
a) The control log parameter shall gs):
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Indicate previous accesses and access attempts as requested and used for the RMMC control
point to access the contral log of the MDR receiver and MDR tranamitters

Include the following fidds: Date, Username, Termind ID, Number of Log Entries, and Action
Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.35.2 Current Frequency (ID =2)

a) The current frequency parameter shall sss):

1)
2)
3)
4)
5)
6)
7)
8)

Indicate the current frequency to which the MDR receiver and MDR transmitters are tuned
Be afrequency readout

Have aminimum vaue of 112.000 MHz

Have a maximum vaue of 136.975 MHz

Have aresolution (step sze) of 8.33 kHz

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.35.3 Lowest TunableFrequency (ID =3)
a) The lowest tunable frequency parameter shall sy

1)

2)
3)
4)
5
6)
7)
8)

Indicate the channd labd for the minimum frequency tha the MDR recaeiver and MDR
transmitters can be tuned

Be multiple discrete frequency vaues

Have aminimum vaue of 112.00000 MHz

Have a maximum value of 118.00000 MHz

Have aresolution (step size) of 25 kHz

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.35.4 Modeof Operation (ID =4)
a) The mode of operation (also called system mode) parameter shall sg):

1
2)

3)
4)
5)

Indicate mode of operation the MDR receiver and MDR transmitters are

Be one of 3 vaues representing the modes. 25 kHz DSB-AM, 8.33 kHz DSB-AM, or VDL
Mode 3 modes

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

32355 MDR State(ID =5)
a) The MDR date parameter shall sy

1

Indicate the MDR recever and MDR transmitters are in one of six sates
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5
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Be one of 6 discrete vaues: Offline, Online, Power Up, Power Down, Recovery, or Fail
Have an darm vaueif trangtion to Fall Sate

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.35.6 Threshold Setting (1D = 6)
a) The parameter threshold value parameter shall agg:

1
2)
3)
4)
5)

Indicate the threshold settings for the MDR transmitter and receiver

Be one of variable vaues.

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.35.7 Time (ID=7)
a) Thetime readback parameter shall sg):

1)
2)
3)
4)
5)
6)
7)

Indicate the current time within the MDR receiver and MDR transmitters

Beinaforma of MM/DD/YYYY HH:MM:SS.SS

Have aresolution (step size) of 0.01 second

Have atolerance (acceptable error) of 0.1 second

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.8 Squelch Setting (AM) (ID =8)
a) The squelch setting parameter shall gy):

1
2)
3)
4)
5
6)
7)
8)

Indicate the RF power settings needed to bresk the DSB-AM squelch of the MDR receiver.
Be discrete values

Have aminimum vaue of O

Have a maximum vaue of 63

Have aresolution (Step size) of 1

Have a readback

Be applicable to the MDR receiver

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

32359 Reserved (ID =9)

3.2.3.5.10 Audio Output Level (AM) (1D = 10)
a) Theaudio output level (AM) parameter shall gs):

1)

2)

Indicate the setting of the DSB-AM audio Sgnd power level output presented to the main audio
output connector of the MDR receiver
Be power indBm
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Have aminimum vaue of 25 dBm

Have amaximum vaue of 20 dBm

Have aresolution (step size) of 1 dB

Have atolerance (acceptable error) of +0.5 dB

Have a readback

Be applicable to the MDR receiver

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.11 Receiver Mute (AM) (ID =11)
a) Thereceiver mute (AM) parameter shall ags:

1
2)
3)
4)
5)

Indicate whenever the MDR receiver is muted or unmuted for DSB-AM

Be one of 2 vdues. Muted or Unmuted

Have areadback — N/A

Be gpplicable to the MDR receiver

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.12 Power Output (AM) (ID = 12)

a) The output power parameter shall gs):

1)
2)
3)
4)
5)
6)
7)

8)
9)

Indicate the current RF transmission power at the antenna connector of the MDR transmitter

Be apower leve indBm

Have aminimum vaue for the 15 wait MDR transmitter of 33 dBm

Have a minimum vaue for the 50 wait MDR transmitter of 40 dBm

Have a maximum vaue for the 15 watt MDR transmitter of 40 dBm

Have a maximum vaue for the 50 watt MDR transmitter of 47 dBm

Have aresolution (step size) of 1 dB for the 15 watt MDR transmitter, and 0.5 dB for the 50
watt MDR transmitter

Have atolerance (acceptable error) of +2 dB for dl MDR transmitters

Have an dert vaue of +10 percent of the power setting for both the 15 watt and 50 watt MDR
trangmitters

10) Have an darm vadue of +20 percent of the power setting for both the 15 watt and 50 wait

MDR transmitters

11) Have areadback
12) Be gpplicable to the MDR tranamitters
13) Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.13 Transmitter Modulation % (AM) (ID =13)
a) The transmitter modulation % parameter shall 4g7):

1)

2)
3)
4)

Indicate the modulation percentage of the DSB-AM transmission of the 15 watt and 50 watt
MDR trangmitters

Bein percent

Have aminimum vaue of O percent

Have a maximum vaue of 100 percent
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Have at least 100 steps

Have atolerance (acceptable error) of +£5 percent
Have an dert value of 60 percent

Have an darm vaue of 99 percent

Have a readback

10) Be gpplicable to the MDR tranamitters
11) Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.14 ATR Switch Configuration (ID =14)
a) TheATR switch configuration parameter shall ags):

1
2)
3)
4)
5)

Indicate the configuration of the MDR receiver and MDR transmitter to the antenna

Be one of two discrete values: Local or Remote

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.15 SoftwareVersion (ID = 15)

a) The software version parameter shall agg):

1)

2)
3)
4)
5
6)
7)
8)
9)

Indicate the current verson of the software active in the MDR receiver and MDR tranamitters,
aswedl asthe verson number of the standby software version

Be one of 255 discrete vaues for each fidd

Have aminimum vaue of 1

Have amaximum vaue of 255

Useavaue of 0 to indicate an invalid or non-existent verson

Have aresolution (Step Size) of 1

Have atolerance (acceptable error) of O

Have an dert vdue— N/A

Have an darm vaue— N/A

10) Have a readback
11) Be gpplicable to the MDR receiver and MDR transmitters
12) Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.16 N1 (Number of Information Bits) (ID = 16)
a) The N1 parameter shallsog:

1
2)
3)
4)
5
6)
7)
8)

Indicate the vdue of the number of bitsin the information fidds

Be the vaue of bits

Have aminimum vaue of 128

Have amaximum vaue of 4096

Have aresolution (Step size) of 8

Have areadback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)
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3.2.35.17 T1(Link Response Timer) (ID =17)
a) TheT1 parameter shallsoy:

1)
2)
3)
4)
5)
6)
7)
8)

Indicate the link response time

Be avduein milliseconds

Have aminimum vaue of 100 milliseconds

Have a maximum vaue of 500 milliseconds

Have aresolution (step size) of 1 millisecond

Have a readback

Be applicable to the MDR receivers and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.18 T3 (Reassembly Timer) (1D = 18)

a) The T3: resssembly timer parameter shall(spy):

1)
2)
3)
4)
5)
6)
7)
8)

Indicate the time vaue of the T3: reassembly timer

Be avadue in micraoseconds

Have a minimum vaue of 50 microseconds

Have a maximum vaue of 240 microseconds

Have aresolution (step sze) of 1 microsecond

Have areadback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.19 HDLC Channd Number (ID =19)
a TheHDLC channd number parameter shall sos):

1)

2)
3)
4)
5
6)
7)
8)

Indicate the HDLC channel for the MDR recelver or MDR transmitter to use to communicate
with the RIU (for DACS operation where many MDRs are collocated)

Bearange of 5 vaues

Have aminimum vaue—1

Have amaximum vaue—5

Have aresolution (step size) — 1

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.20 Transmission Time-Out Value (AM) (ID = 20)
a) Thetrangmisson time-out vaue (AM) parameter shall sa):

1

2)
3)
4)
5)

Indicate the current time-out value after which the voice transmisson will be terminated by the
MDR trangmitters

Betime in seconds

Have a minimum vaue of 0 seconds

Have a maximum vaue of 300 seconds

Have aresolution (step size) of 5 seconds
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Have atolerance (acceptable error) 0.5 second

Have a readback

Be applicable to the MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.21 Squelch On/Off (AM) (ID =21)
a) The squelch status parameter shall(sos):

1)

2)
3)
4)
5)

Indicate the squelch break function has either activated or deactivated for the DSB-AM modes
in the MDR receiver

Be two discrete values. On or Off

Have a readback

Be gpplicable to the MDR receiver

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.22 MDR ID Number (ID = 50)
ad The MDR ID number parameter shall sos):

1)

2)
3)
4)
5
6)
7)
8)

Indicate the unique identification number assgned to each of the MDR recaiver and MDR
trangmitters

Be discrete numerica vaues

Have a minimum vaue of 1

Have amaximum vaue 65535

Have aresolution (Step size) of 1

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.23 RF Input Power Level (AM) (ID =51)
a) TheRFinput power level parameter shallsor):

1
2)
3)
4)
5
6)
7)
8)
9)

Indicate an estimate of the received signal leve present at the MDR receiver antenna connector
Be power vauesin dBm

Have aminimum vaue of =110 dBm

Have amaximum vaue of 15 dBm

Have aresolution (step size) 1 dB

Have a tolerance (acceptable error) of +3 dB

Have an dert value of —33 dBm

Have an darm value of +13 dBm

Have a readback

10) Be gpplicable to the MDR receiver
11) Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.24 Squelch Break Status (AM) (ID =52)
a) The squelch break status (AM) parameter shall sos):
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Indicate whenever the MDR receiver determines avaid tranamission is being received

For DSB-AM operation, thisis achieved by the RF sgnd exceeding the squelch thresholds
Be two discrete values. Squelch Broken or No Voice

Have a readback

Be gpplicable to the MDR receiver

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.25 In-Service Time (1D =53)
a) Thein-savicetime parameter shall sog):

1)

2)
3)
4)
5
6)
7)
8)
9)

Indicate the number of hours the MDR receiver and MDR transmitters has been continuoudy
powered

Be provided in hours

Have aminimum vaue of 0 hours

Have amaximum vaue of 2*-1 hours

Have aresolution (step size) of 1 hour

Have a tolerance (acceptable error) of +1 hour

Have a readback

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.26 RIU Timing Offset Change (VDL Mode 3) (1D =54)
a) TheRIU timing offset change (VDL Mode3) parameter shall syo):

1)

2)
3)
4)
5
6)

Indicate whenever the RIU’s timing reference varies more than 10 microseconds for the MDR
receiver and MDR tranamitters.

Be usad to identify if there has been atiming dip

Be 2 discrete vaues: Yes (thereisatime dip) or No (thereisno time dip)

Have an dert vdue to Alert on change

Be applicable to the MDR receiver and MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.27 Transmit AntennaVSWR (ID =55)
a) Thetransmit antennaVSWR parameter shalls;yy:

1
2)
3)
4)
5
6)

Indicate whether the VSWR of the transmit antenna path is acceptable

Be one of two discrete values. Good or Bad

Have an darm vaue of Bad when the VSWR equals or exceeds 3:1

Have a readback

Be applicable to the MDR transmitters

Have a bit/message format that complies with the MDR/RIU ICD (NAS-1C-41033502)

3.2.3.5.28 AM Signaling (AM) (ID =56)
a) TheAM sgnding (AM) parameter shall(siy):

1

Indicate the PTT sgna dtatus (the sgnd is not logged in the MDR)
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2) Beoneof two discrete values: PTT confirm and PTT clear

3) Have areadback

4) Be agpplicable to the MDR receiver and MDR transmitters

5) Have ahit/message format that complies with the MDR/RIU 1CD (NAS-IC-41033502)

3.2.3.6 Event TimeTagging

a) All events (MDT log in, darm, dert, return to normal, state change) reported by the MDR contral
and monitoring functions shall, 47 be tagged with the time of the event.

3.2.3.7 Data Storage

a) The MDR control and monitoring functions shall,gg maintain initidization tables, threshold vaues,
parameter Sate values, adjustable parameter values, and equipment status and performance data.

b) The data shall;o9 be stored in the MDR recaiver and transmitter in such way that it is maintained
through power loss (interna or otherwise) for the life of the equipmen.

¢) Equipment status and performance data shall,y include dl critica performance parameter data,
including certification data, and the last 5000 logged entries with atime tag for each entry.

d) The MDR shall,g; log dl control attempts aswdl asdl dertsand darms.

€) The stored data shally, be configured in such a way that individua or groups of data can be
retrieved and transmitted separately when requested.

f) The stored data shallxs be logicaly grouped according to physicaly segregated hardware,
common functions, or conditions with functiond/physical commondlity.

g For redtart after power-down or power failure, the equipment shall,o, store the last date of the
settable parameters.

3.2.3.8 DataRetrieval
a) The MDR control and monitoring functions shall s provide for dataretrieval.
b) Dataretrieva shallys be executed upon request from the RIU and/or the MDT.

3.2.3.9 INFOSEC Requirements

3.2.39.1 Veification

a) TheMDR shall 3 verify the authenticity, integrity and time vdidity of the digitdl signed information
received viathe MDT or RIU interfaces.

b) Thedigitd sgnature dgorithm thet performs this verification shall(s.4 correspond to at least one of
the dgorithms defined in FIPS 186-2.

c) Thedigita sgnaturefunction shall(s;s) meet or exceed security level 1 as defined in FIPS 140-1.

d) The digita Sgnature function shallse be validated according to FIPS 140-1 by an accredited
FIPS 140-1 testing laboratory.

32392 Keys

a) TheMDR shallsi7 provide storage for a least 10 public key certificates, any of which may be
used in verifying the digital sgnature defined in 3.2.3.9.1.
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b) The storage for public keys shall(sig) be in non-volatile memory and be maintained through power
loss and restord.

c) The MDR shallsg provide a mechanism to add and delete public keys via the MDT or RIU
interface.

3.2.3.9.3 Security Procedures

a) All control parameter commands shall s be accepted only if the requesting device provides avaid
digitally sgned authorization token (“security token™).

Note: The “ security token” will consist of the MDT- or RIU-supplied, FAA-generated digital
signature of an FAA-selected data field, and the FAA-selected data field that may be unique
to each User Terminal.

b) The MDR shalls.) receive the security token using one of the following procedures, (1) The
security token can accompany each control request, or (2) the security token can be demanded by
the MDR d&fter recelving a control request, or (3) a sesson can be initiated after receipt of aLog-In
with a security token during which dl transactions are vaid.

3.2393.1 Regection

a) Software uploads that are not digitaly sgned or contain an invalid digitd sgnature shallsx) be
rejected.

b) All control parameter commands associated with a security token that fails digitd sgnature
veification shal |(523) be rej ected.

3.239.311 Procedurel

a) If procedure 1 in Section 3.2.3.9.3 is employed, then control parameter commands, except control
parameter command |D#1:Logln/LogOut, when used for Logout, that are not accompanied by a
valid security token shall(sz4) be rejected.

3.239.31.2 Procedure?

a) If procedure 2 in Section 3.2.3.9.3 is employed, then the MDR shall(szs) reject control parameter
commands that are not followed by avalid security token reply (to the MDR request) within 1 (one)
+/-1 seconds.

3.239.3.1.3 Procedure3

If procedure 3 in Section 3.2.3.9.3 is employed,

a) aslong as avalid sesson is active on one control interface, the MDR  shall s regect dl control
requests from the other control interface,

b) the MDR shalls,7 terminate the MDTS session upon User logout, MDT disconnection or after 30
minutes of MDT interface inactivity.

3.2.3.9.4 Boot Cycle

a The MDR boot cycle or equivalent shallszs) be secured such that the possibility of an illegitimate
reconfiguration of the MDR operating software during the boot cycle or equivaent is extremely low.
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3.2.3.10 Vendor Built In Test
a) Thevendor shall,; makether built-in test accessble to the FAA.

3.2.3.11 MDR Reset to Default

a) When the MDR receives | D#36, Reset to Default control parameter command, the MDR shall s
restore al control parameters to ther default vaues, trangtion to the Power Up dtate, initiate the
Power Up sequence (i.e,, warm boot), and upon successful completion, trangtion to the Offline
state.

3.3 Interfaces

3.3.1 Legacy Interfaces Between RCE and MDR

a) MDR receiver and tranamitter equipment shall,, support the existing interfaces for remote receiver
interfaces, remote transmitter interfaces, loca receiver audio and loca microphone.

b) Remote Maintenance Monitoring and Control will be a requirement of the find Segment One
interface and is not required as part of the legacy interface.

3.3.1.1 Radio Frequency (RF) Connectors
a) Externd Radio Frequency (RF) connectors shall,;3 be 50 ohm coaxid type N female.

3.3.1.2 Electrical Input Power Connectors

a) Electrica input power connectors shall,14 be of the following made types. two-conductor polarized
for DC inputs and three-conductor Nationd Electrical Manufacturers Association (NEMA) type for
AC inputs.

b) Both power connectors shall,;s conform to FAA-G-2100. Commercid equivaent connectors are
acceptable if avallable.

3.3.1.3 Receiver Remote Interface

a) Thisédectrica connector shall,;s be located on the rear of the MDR receiver.
b) Sgndsand their levels shall,;; be as below:

Receiver Remote Connector
Signal L evel Impedance Input / Notes
(Ohms) Output
Voice Audio 0dBm+2dB 600 + 60 Output
(test tone)
Squelch Break 24VDC+6V 600 £ 60 Output 150 mA
draw
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Thisdectrica connector shall,;g be located on the rear of the MDR tranamitter.

Sgndsand levelsshallg be as below:

Transmitter Remote Connector

Signal L evel Impedance Input / Notes
(Ohmes) Output
Voice Audio -10dBm £ 0.5 600 £ 60 Input
dB (test tone)
Trangmitter Key | 0 Vpc £ 1V 600 + 60 I nput 10 mA max.
(Current (Ground) - Grounded for
Controlled) Keyed duration of
Open - No Key key
Transmitter Key | +6 Vpc to +48 600 £+ 60 I nput 0.5 mA max
(Voltage Vpe- Keyed Sink Current
controlled) Open - No Key Applied for
duration of
key
Tranamit 24VDCt6V 600 + 60 Output 150 mA max
Indication (PTT
Confirm)

3.3.1.5 Receaiver Local Headset Connector

receiver and interface with atype NT49985A or equivaent headset.

a) The MDR receiver locd headset connector shall,y be located on the front pand of the MDR

Receiver L ocal Headset Connector

Pin Number Signal
1 (Ring) Headset Audio Output
2 (Sleeve) Headset Audio Return

3.3.1.6 Transmitter Local Microphone Connector

a) The MDR transmitter locd microphone connector shall,,; be located on the front pand of the
MDR transmitter and mate with plug type PHOG8 for use with either an M85/U carbon microphone,

or equivaent, or with an MS3106A-14S-5S dynamic microphone or equivaent.
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Transmitter Local Microphone Connector
Pin Number Signal
1 (Ring) Microphone Audio Input
2 (Sleeve) Ground
3 (Tip) Keyline

3.3.2 MDR Additional Connectors

3.3.2.1 MDT Connector

a) The connector for the MDT shall,,, be located on the front pane of the MDR recelver and
transmitter.
b) The connector shall,; be afemale DB-9, RS-232 serid interface.

3.3.2.2 RIU Connector

a) The MDR recelver and transmitter shall,,, each have a sngle digitd deata bus interfacing with the
RIU.

b) The MDR recaver and transmitter shall(szg) receive gooch timing from the timing channd and
voice/data/sgnaling communications from the HDL C data channel per NAS-1C-41033502.

¢) Theconnector for the RIU shally,s be located on the rear of the MDR receiver and transmitter.

d) The connector shall s be afemae RJ-48.
Note: The signals for the RIU Connector will be T-1 formatted as defined in the MDR/RIU

ICD, NASIC-410335022.

3.3.23 Transmitter Antennal/O Connector

a) This RF connector shally; be used in the configurations of transmit/receive (half-duplex) and
transmit/tranamit (chaining two or more transmitters together).

3.4 Consgruction Requirements

a) The MDR equipment shall,,s be constructed and fabricated to be ingtalled and integrated into rack
configurations at FAA A/G radio communication facilities.

3.4.1 Physical Requirements

3.4.1.1 Mechanical Construction

a) For routine servicing and maintenance, unsoldering of wires, wire harnesses, parts, or assemblies
shallys, not be required.

b) The structurd strength and rigidity of the MDR equipment shall,s; be such that normd handling in
loading, shipping, unloading, and inddling into an FAA sandard rack configuration and later
reloading, shipping, unloading, and ingtdling into another FAA standard rack configuration or facility
will not result in any permanent set or deformation that could impair or interfere with the operation
or the ease of maintenance.
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¢) TheMDR shall,s, be such that where plug-in modules or assemblies are used, they can be easily
inserted in the proper location when correctly oriented without damage to MDR equipment or parts
being engaged.

d) Guide pins, locating pins, dides, or equivadent shall,ss be employed for mechanica dignment and to
prevent binding or damage to parts during ingtdlation.

34.1.1.1 Workmanship
a) Workmanship shallsg be in accordance with the requirements of this specification, FAA-G-2100,
and MIL-HDBK-454, Guiddine 9.

34.1.1.2 Equipment Size

a) The MDR recevers and transmitters shall,s, be congtructed to dlow for ingdlation into a standard
EIA 19" equipment rack.

b) Mounting hole dimensons, spacing, and panel Sze shallxs; be as specified in EIA-310E (old
designation EIA-RS-310D).

¢) Each MDR receiver shall,s, not exceed 2 unitsin height and 18.5 inches in depth. (1 unit is equd
to 1.75 inches)

d) Eachlow power MDR transmitter shall,ss not exceed 3 unitsin height and 18.5 inches in depth.

€) Each high power MDR tranamitter shall,ss not exceed 4 unitsin height and 18.5 inchesin depth.

34.1.1.3 Equipment Weight

The individud MDR recalver and tranamitter weight shall,s; not exceed 37 pounds for each unit in
accordance with FAA-G-2100, Section 3.3.6.3, male and female maximum weight lift.

34.1.1.4 Equipment Sides

a) The MDR equipment shall,sg dlow access to control, monitoring and maintenance activities with
the equipment bolted to the standard FAA equipment rack.

b) The MDR equipment shall sy have provisions for dides.

34.1.1.5 Nameplates

a) Each MDR receiver and transmitter furnished shall,g, have a nameplate mounted on the front of the
chassis as specified in FAA-G-2100, section 3.3.3.1 and associated subsections.

34.1.1.6 Pin Layout Identification

a) Numbering or lettering on, or immediately adjacent to, the connectors shall,s; identify al connector

pins.

34.1.1.7 MDR Installation/Removal

a) The MDR receiver and transmitter shall,s be constructed to be ingtaled, removed, and reinstalled
with aminimum of common tools and without extensve disassembly.
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34.1.1.8 MDR Set-Up

a) The MDR receiver and transmitter shallyss be initidly set up and adjusted under normal operating
conditions (see section 3.4.3.1), following the procedures in the technical instruction book.

34119 MDR Warm-up

a) The MDR receiver and transmitter shall s meet the requirements of full power operation within 30
seconds of turn on.

3.4.1.1.10 Thermal Protection

a) The MDR recaver and trangmitter shallys; contain a therma circuit for protection against
overhesting.

b) Thethermd circuit shall,eg NoOt cause a reduction in operation (power output) when operating within
the duty cycle and environmenta conditions specified.

3.4.1.1.11 Shock and Vibration Protection

a) Shock and vibration protection shall,sg conform to MIL-STD-810, Method 516.3, Procedure
VI1-Bench Handling.

b) Indl cases, nofixed part shall,7o become loose.

c) No movable part or permanently set adjustment shall,;; shift its setting or pogtion.

d) No degradation in MDR receiver and transmitter performance shall(,7; occur under the
environmenta service and operationad conditions specified herein.

3.4.1.1.12 Grounding, Bonding, and Shielding

a) The MDR recever and tranamitter grounding, bonding, and shielding protection shall,;z be as
specified in FAA-STD-020, sections 3.8, 3.9, and 3.10, and associated subsections.

3.4.1.1.13 Acoustical Noise Criteria Requirement

a) The acoudtic noise criteria requirement of the MDR recaiver and transmitter shall,z, apply to al
equipment located in areas normally requiring verba communications.

b) Sound pressure and acoudtic noise levels generated by the MDR equipment in norma operation
shall,7s not exceed the limits as specified in FAA-G-2100, section 3.3.6.1, subsection c.

3.4.1.1.14 Materials, Processes, and Parts

a) All parts and materias used in the MDR receiver and transmitter shall,z6 be new.

b) The components shall,zs be equal to or better than those components meeting the applicable EIA
standards and suitable for the purpose intended.

c) All patsused inthe MDR receiver and transmitter shall,zo be operated within their electrica ratings
and the environmenta requirements of this pecification.

34.1.1.14.1 FerrousMaterials
a) Ferous materids, if used, shall,gy be corrosion-resisting types.
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b) They shall,g; be suitably protected to withstand a sdt spray test for a minimum of 48 hours as
specified in FAA-G-2100, section 3.3.1.1.2.1.
3.4.1.1.14.2 Adhesives

a) Adhesves, if used, shallyg, be resstant to swelling or other deterioration caused by contact with air,
moisture, fungus, gases, 0zone, or solvents.

b) Incompatible adhesives shall,g; not be used.

¢) For assambliesthat may be flexed or subject to impact, a brittle adhesive shall g, not be used.

3.4.1.1.14.3 Arc-Resistant Materials

a) Arcressant materids shall,gs be used for insulation of eectricd power circuits where arcing is
likely to occur.

3.4.1.1.14.4 Dissmilar Metals

a) Sdection and protection of dissmilar metd combinations shall,gs be in accordance with FAA-G-
2100, section 3.3.1.1.1 and MIL-STD-889.

3.4.1.1.145 FibrousMaterial

a) Fbrousmateria shall,g; not be used.

3.4.1.1.14.6 Flammable Materials

a) Hammable materias shall,gg not be used without prior FAA approvd in accordance with FAA-G-
2100, section 3.3.1.1.3.

3.4.1.1.15 Safety

a) AnMDR equipment mafunction shall,g in no way contribute to the destruction of the equipment or
any part of its environment.

b) Safety shall,y; conform to the requirements of FAA-G-2100, section 3.3.5 and associated
subsections.

3.4.1.1.16 Human Performance/Human Engineering

a) The MDR receiver and transmitter shall,g, conform to the applicable criteria contained in FAA-G-
2100, section 3.3.6 and the FAA Human Factors Design Guide, section 12.10.1.

3.4.1.1.17 Removable Partsand Mating Connectors

a) Each MDR receiver and transmitter shall,, be complete with an indaled set of fuses, lamps, plug-
in type components, and other similar parts that are used in the equipment and are constructed for
quick remova and replacement.

b) When two or more pieces of equipment require interconnection, the necessary mating connectors
(except coaxid) shall,es be supplied for both the MDR and associated equipment that interfaces
with the MDR in accordance with FAA-G-2100, section 3.1.2.1.
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3.4.1.2 Controls

a) The MDR recever and transmitter shall,gs have provisons for both loca and remote control
operation.

34.1.2.1 Frequency Change Time

a) The time required to completely retune the MDR receiver or trangmitter to a new frequency,
including any required redignment shall,g; not exceed 30 minutes including retuning of the cavity
filters

b) MDR receivers and transmitters shall,gg include protective features to guard againg inadvertent
frequency changes.

34.1.2.2 Detents

a) The contrals with an "OFF" postion shall,g have a detent or equivaent in the ON postion to
prevent inadvertent operation.

34.1.2.3 Adjustment Range

a) The adjusment range of the MDR receiver and transmitter operator and maintenance controls
shallzy be constructed to preclude damage to the equipment or its subassemblies when adjusted to
the limits of the contral travel.

b) Therange of contral shallzy; be constructed to reduce the senstivity and criticdity of the adjustment
task to the maximum extent possible.

3.4.1.2.4 Power Switches’Power On Indicators

a) The MDR receiver and transmitter shallzy, have front panel mounted AC and DC power switches.
b) Corresponding power on indicators shallzp; aso be provided.

c) Light emitting diodes (LED) shallzo, be used for power-on indicator use.

d) Power switches shallzps have detentsin order to avoid inadvertent action.

3.4.1.25 Front Pand Display

a) The MDR recaver and tranamitter front pand shallsps provide a display of: 1) the sdected
frequency, 2) mode of operation, and 3) operationa Sate.

b) The MDR receiver and transmitter shallsso) provide visud indications on the front panel thet
1) A failure event occurred
2) Anadam event occurred
3) Anadert event occurred

c) Thevisud indications for failure events, darm events and dert events shallsz;) remain until aMDT
logsinto the MDR, or the event log is read.

d) Thefront pand display shallso; be back-lit, and viewable for at least + 30 degrees off horizontd or
verticd axis.
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3.4.1.2.6 Functionsand Labding

a) Labding shallze be permanent, legible, and mounted so that the data are visble to personnel
without the need to disassemble the part or adjacent functiona or structurd parts.

b) Connectors shalls;o be identified on the plug-in side by labels that describe their specific functions.

c) All fuse postions shalls;; be marked with the rated current capacity, voltage rating, and type of fuse
to be used.

d) Deayed action fuses shalls;, have the additiond designation "SLOW".

€) All fuse markings shalls;3 be on the insertion Sde, so asto be visible when replacing fuses.

f) The following functions and corresponding labels shalls., be available on the MDR receiver and
transmitter as specified in Table 3-5:

Table 3-5: MDR Functionsand Labeling

Functions Labeling
AC Power ON/OFF Switch (Rx & Tx) AC PWR ON
DC Power ON/OFF Switch (Rx & Tx) DC PWR ON
AC Power ON Indication Light (Rx & Tx) AC PWR
DC Power ON Indication Light (Rx & Tx) DC PWR
Transmitter Loca Microphone Connector (Tx only) MIC
Recelver Loca Headset Connector (Rx only) HEADSET
AC Fuse Holder/Circuit Breaker AMP (TBS) (Rx & TX) 120 VAC/60 Hz
DC Fuse Holder/Circuit Breaker AMP (TBS) (Rx & Tx) 24\VDC
AC Input Power Connector (Rx & Tx) 120 VAC/60 Hz
DC Input Power Connector (Rx & Tx) 24\VDC
MDR Antenna RF Out Connector (Rx & Tx) * MDR RF
Interna Cavity Filter Input Connector (Rx & Tx) * CF1
Internal Cavity Filter Output Connector (Rx & Tx) * CF2
Antenna Transfer Relay (Common) Connector (RX & Tx) * ATRC
Antenna Transfer Relay Connector #1 (Rx & Tx) * ATR1
Antenna Transfer Relay Connector #2 (RX & Tx) * ATR2
MDT Connector (Rx & TX) MDT
RIU Connector (Rx & Tx) RIU
Remote Connector (Rx & Tx) RCE
Tuning of Internd Fiter (Rx & TX) TUNING

* See Figure 6-1.

3.4.1.2.7 Filter Tuning
If the cavity filter is manudly tunable, it shall sss) be tunable viathe front pandl.

a)

3.4.1.3 Interchangeability
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a) Functiond interchangeghility shallss be maintained between each MDR receiver and transmitter
described herein and existing receivers and transmitters operating as A/G equipment in accordance
with FAA-G-2100, section 3.3.4.

3.4.2 Electrical Requirements

3421

a) The MDR equipment shalls;s meet the requirements of this specification with primary line input
voltage of 120 VAC (10 percent), 60 Hz 3 Hz) single phase and with an dternate line input
voltage of 24 VDC, negative ground, (-10/+20 percent).

b) During the loss of primary AC line input voltage (or non-availability of AC voltage) the equipment
shallz;7 have an interna automatic line voltage switchover.

c) Activation of thisinternad automatic line voltage switchover shalls;g dlow for equipment operation
from a DC voltage source.

d) The MDR equipment shalls;¢ Operate under varying conditions, such as dow variations of AC and
DC line voltages and AC line frequency, within the ranges specified herein.

€) The MDR eguipment shallzy automaticaly resume norma operation when subjected to power
interruptions and/or outages in accordance with FAA-G-2100, section 3.1.1.8.

f) Both AC and DC voltage inputs shallz; be from the rear of the MDR equipment, and when
practical, be located on the lower right side of the MDR equipment as viewed from the rear.

g) Themaximum current limits for the MDR equipment shalls», be aslisted in Table 3-6.

Input Power Requirements

Table 3-6: Maximum Current Limits
Component AC Current AMPERES) | DC Current (AMPEREYS)
MDR Recever 0.5 10
MDR Transmitter (15 Watt 25(300VA) 10.0
RF Output Maximum)
MDR Transmitter (50 Watt 5.0 (600 VA) 20.0
RF Output Maximum)

Note: The actual average current valueswill be supplied by the vendor.

3.4.2.1.1 Power Cords

a) The eguipment shallsy; be provided with: 1) a removable six-foot, three-conductor AC power
cord, and 2) a removable six-foot, two-conductor DC power cord, each matching with the
respective connector on the MDR receiver and transmitter.

b) The AC cord(s) shallz,s have the AC protection ground lead configured to ground the chassis as
specified in FAA-G-2100, section 3.1.1.9.

3.4.2.2 ReversePolarity Protection

a) The MDR recelver and transmitter shalls,s incorporate reverse polarity protection to prevent
damage to the MDR equipment if the polarity of the 24 VDC input voltage is reversed.
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3.4.2.3 Circuit Protection

a) All MDR recelver and trangmitter input/output circuits shallsys include circuit protection which
prevents opens or shorts a the input/output terminals from damaging the equipment.

b) When the short or open is removed, circuit performance shallz,; show no sign of performance
degradation in accordance with FAA-G-2100, section 3.1.1.7.

3.4.2.3.1 Current Overload Protection

a) Current overload protection for the MDR receiver and transmitter shalls,g be provided by fuses,
circuit breskers, or other protective devices for primary input AC and DC circuits as specified in
FAA-G-2100, section 3.3.1.3.2 and associated subsection.

3.4.2.3.2 Protective Caps

a) Protective cgps for mating with normaly unmated or infrequently used connectors (i.e,, locd
microphone input jacks or test/diagnostic input/output connectors) on the MDR receiver and
tranamitter shalls,g be provided in accordance with FAA-G-2100, section 3.3.1.3.3.4.

3.4.2.3.3 Electrostatic Discharge Control

a) Control provisons, methods, and techniques to reduce and prevent the susceptibility to Electrogtatic
Discharge (ESD) damage shallzs be implemented in the production of the MDR receiver and
transmitter.

b) All circuits and components used in the MDR equipment that are susceptible to damage by ESD
shallss; be protected as specified in FAA-G-2100, section 3.2.7 and FAA-STD-020, section
3.12.3.

3.4.2.3.4 AC Harmonic Content

a) Thetotd harmonic content of the input current caused by the MDR receiver and trangmitter (in al
of ther configurations) and fed back into the AC power source shallss; not exceed 5 percent of
the fundamenta AC power line frequency (60 Hz).

b) No sngle harmonic shallss; be greater than 3 percent of the fundamentad AC power line frequency.
See FAA-G-2100, section 3.1.1.4.

3.4.2.3.5 AC Inrush Current Limiting

a) The MDR recever and transmitter AC inrush current characterigics (in dl of the equipment
configuraions) shallss, not exceed 1.5 times overcurrent shown in Figure 3-3.

b) The duration of the inrush current shallsss be measured from the point at which the power is turned
on to the point to which the current returns within 110 percent of its norma vaue. See FAA-G-
2100, section 3.1.1.2.2.
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Figure3-3.  Inrush Current Limiting Requirements

3.4.2.3.6 AC Power Factor

a)

The MDR receaiver and tranamitter (in dl of their configurations) shallsss present a power factor to
the AC power source of not less than 0.7 leading or lagging when operating under steady State
conditions, from 25 percent to 100 percent of full load at the nomind line voltage (120VAC). See
FAA-G-2100, section 3.1.1.2.1.

3.4.2.3.7 Transent Protection

a)

b)

The MDR receiver and transmitter shallss; contain protective devices in the audio circuits that
conform to IEEE/ANSI Standards C62.36-1994, (Surge Protectors Used in Low-voltage Data,
Communications, and Signding Circuits), in the RF circuits that conform to IEEE/ANS Standards
(C62.31-1987, (Gas-Tube Surge-Protective Devices), and in the AC power circuits that conform to
IEEE/ANSI Standards C62.41-1991, (IEEE Recommended Practice on Surge Voltages in Low-
voltage AC Power Circuits).

The MDR receiver and tranamitter shallssg provide overdl unit protection as outlined in IEEE/ANS
Standard C62.47-1992, (IEEE Guide on Electrostatic Discharge (ESD)).
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34.24 Test Points
a) Externd test points shallsy be femae BNC type connectors.

3.4.25 Semiconductor Devices

a) The choice, specification, and application of semiconductor devices in the MDR recelver and
transmitter shalls,; be in accordance with MIL-HDBK-454, Guideline 30.
b) Maximum use of multisource devices shalls4, be made.

3.4.2.6 Lossof Input Voltage

a) The loss or variance of input voltage, induding loss of voltage caused by activation of circuit
protector devices, shalls, not cause or induce any damage to any component in the MDR recelver
and transmitter or other interfacing equipment.

3.4.3 Environmental Conditions

a) The MDR recever and trangmitter shallss be condructed of materids to withgand any
combination of environmental and service conditions specified below without causng damage or
degradation of performance below the requirements of this specification.

3.4.3.1 Operating Conditions

a) The MDR receiver ad transmitter shallzss be able to operate in a facility under the operating
conditions specified in Table 3-7:

Table 3-7: Operating Conditions

TempeaaureRange | -10° Cto +50° C

Redative Humidity 5 to 90 percent (above 40 °C, the rdative humidity is
based on the dew point of 40°C)

Altitude 0 to 15,000 Feet

3.4.3.2 Non-Operating Conditions

a) Non-operating conditions for the MDR receiver and transmitter are those conditions affecting
equipment in storage, in shipment, in the process of being inddled a a Ste, and inddled at a Ste
but non-operating. The MDR equipment shallzs; meet the requirements for a non-operating
conditionsin Table 3-8:

Table 3-8: Non-Operating Conditions

TempeaaureRange | -10° C to +70°C

Reative Humidity up to 100 percent including condensation due to
temperature changes

Altitude 0 to 50,000 Feet
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3.4.3.3 Equipment Ventilation and Cooling

a)

b)

The MDR receiver and 15 watt maximum MDR transmitter shallssg Operate in a room environment
without need for hesting or externd forced-air ventilation.

The 50 watt maximum MDR trangmitter shallsse Operate in a room environment without need for
heating.

No accessible area on the MDR equipment shallss; exceed 140° Fahrenheit (momentary contact)
and 110° Fahrenheit (continuous contact) that would conditute a themd contact hazard to
personnd in accordance with FAA Human Factors Guide, section 12.10.2.

3.4.4 Electromagnetic Compatibility Requirements

a)

b)

For purposes of this procurement, this equipment shall(ssg) be classfied and tested as Army Ground
equipment as detailed in MIL-STD-461.

Electromagnetic emission and susceptibility of the MDR receiver and transmitter shallzs, not exceed
the limits in MIL-STD-461 requirements CE-102, CS-101, CS-114, CS-115, CS-116, RE-102
and RS-103. Where conflict exists between “Navy Procurement”, “Air Force Procurement”, and
“Army Procurement”, the “ Army Procurement” takes precedence.

3.5 Quality Factors

3.5.1 Réiability

35.1.1 Mean Time Between Failure

a)

The predicted Mean Time Between Failure (MTBF) for the MDR receiver and transmitter shallsss
be not less than 26,280 hours.

352 Maintainability

a)
b)

c)

The MDR receiver and transmitter shallssy provide parameter adjustments for routine maintenance.
The MDR receiver and transmitter each shallsss be an LRU.
This concept isthat Ste repair shallssg be limited to the exchange of aLRU(S) in restoring service.

3.5.21 Mean Time To Repair

The Mean Time To Repair (MTTR) of the MDR receiver or transmitter shallss; not be greater than 30
minutes at the dte (LRU Replacement).

3.5.2.2 Periodic Maintenance

a)

b)

The MDR recelver and transmitter shallzsz be configured so that periodic maintenance can be
performed without disrupting the on-line component.
Periodic maintenance intervals shall s, meet or exceed one year.

35.3 Servicelife

a)

The MDR receiver and transmitter shallzgs have aminimum useful service life of 10 years.

77



FAA-E-2938
June 30, 2000, V1.0

4.0 QUALITY ASSURANCE PROVISIONS

4.1 Testing Conditions

a) Unlessotherwise specified, dl testing shall be performed under the following conditions:
1) Temperature Room Ambient, +19°C (+67°F) to +25°C (+77°F)
2) Pressure: Nomina amaospheric pressure of 29.92 inches of Mercury
3) Humidity: Gresater than 25 percent relative humidity

4.2 Tests

4.2.1 Electromagnetic Compatibility Tests

a) The MDR equipment EMC compdtibility requirements are as follows: Electromagnetic emisson
and susceptibility testing shall be performed on the equipment.

b) Thetest requirements and test procedures of MIL-STD-461 shall be used for this testing.

c) For the purposes of this procurement, this equipment shall be classified and tested as class A3
equipment as detailed in MIL-STD-461.

d) Where conflict exists between "Navy Procurement” and "Army Procurement”, the "Army
Procurement” shall take precedence. The tests required by this section are dl considered
"gpplicable" as defined in MIL-STD-461.

€) Asa minimum, the tesing shall include the following requirements: CE102, CS101, CS114,
CS115, CS116, RE102 and RS103.

4.3 Veification Methods

a) Veificaion methods shall be utilized in measuring equipment performance and compliance of
individud requirements contained in this specification. The four verification methods, TEST,
DEMONSTRATION, ANALY SIS, and INSPECTION, listed in decreasing order of complexity,
are described asfollows:

1) TEST. Ted isamethod of verificaion wherein performance is measured during or after the
controlled application of functiona and/or environmenta stimuli. Quantitative measurements are
andyzed to determine the degree of compliance. The process uses laboratory equipment,
procedures, items, and services.

2) DEMONSTRATION. Demondration is a method of verificaion where quditaive
determination of properties is made for an end item, including the use of technicd data and
documentation. The items being verified are observed, but not quantitatively measured, in a
dynamic date.

3) ANALYSIS. Andyssisamethod of verification that conssts of comparing hardware design
with known scientific and technica principles, procedures and practices to edtimate the
capability of the proposed design to meet the mission and system requirements.

4) INSPECTION. Ingpection isamethod of verification to determine compliance without the use
of specid laboratory appliances, procedures, or services, and conssts of a non-destructive
datic-state examination of the hardware, the technical data and documentation.
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5.0 PREPARATION FOR DELIVERY

a) The MDR receiver and transmitter shall be delivered in accordance with Section F of the contract.
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6.0 NOTES

6.1 Noteson Information ltems

The contents of this section are for informational purposes only and are not a part of the requirements of
this specification. They are not contract requirements nor binding on ether the Government or the
Contractor. In order for these terms to become a part of the resulting contract, they must be specificaly
incorporated in the schedule of the contract. Any reliance placed by the Contractor on the information
in these subsectionsiswhally at the Contractor's own risk.

6.2 Applicable Definitions

6.2.1 Very High Frequency (VHF)

In this document the term VHF applies specificaly to the frequency range 112.000 MHz — 137.000
MHz, the frequency range reserved for Aeronautical Mobile (Route) Service.

6.2.2 UltraHigh Frequency (UHF)

In this document the term UHF applies specificaly to the frequency range 225.000 MHz -399.975
MHz frequency range, the frequency range reserved for military navigation and communications.

6.2.3 Mean Time Between Failures (MTBF)

A basic measure of rdiability for non-repairable items: the total number of life units of an item divided by
the totd number of fallures within that population, during a particular measurement interva under stated
conditions.

6.24 Mean TimeTo Repair (MTTR)

A basc measure of maintainability: the sum of corrective maintenance times a any specific leve of
repair, divided by the totd number of fallures within an item repared a that levd, during a particular
interval under stated conditions.

6.25 Mean TimeTo Repair Maximum

The maximum time taken to repair a unit, a a depot level work dation, to return it to an operationa
dtate.

6.2.6 Duty Cycle
The percentage of time that the transmitter is keyed in proportion to total servicetime.

6.2.7 Modular Congtruction
Equipment constructed so al subassemblies are modules that plug into the main chassis.
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6.2.8 Line Replaceable Unit (LRU)

An item which may conss of a unit, an assembly (circuit card assembly, dectronic component
assembly, etc.), a subassembly, or a part, that is removed and replaced a the Ste maintenance level in
order to restore the system/equipment to operationa status.

6.2.9 Co-channd Interference

The power retio of the wanted sgnd leve to the unwanted signd leve a the specified voice qudlity is
the co-channd interference protection in dB (positive vaue). The co-channd interference protection for
VDL Mode 3 data /digitized voice is the overdl capability of areceiver to demodulate asigna properly
(to achieve a defined BER performance) in the presence of an unwanted modulated signd at the same
assigned frequency. The co-channe interference protection for DSB-AM voice is the overdl capability
of the recelver to provide intelligible voice in the presence of an unwanted modulated sgnd at the same
assigned frequency. The co-channd interference requirement has a mgor impact on frequency re-use
planning criteria

6.2.10 Adjacent Channel Emissions

Adjacent channd emissons ae inteference sgnds resulting from modulated RF signa  power
transmitted that are outsde of the assigned channel. Adjacent channd emissons include discrete
frequency spurious sgnds, and noise like signds (including phase noise) at the tranamitter output.

6.2.11 Bit Error Rate

The BER corresponds to the uncorrected bit error probability and is expressed asthe ratio of the
number of incorrect bits received to the number of hits recaeived without benefits of Forward Error
Correction (FEC).

6.2.12 Definitionsfor Fixed and Remotely Tunable Configurationsand ATR Function

6.2.12.1 Fixed Tuned Configuration

The MDR receiver and tranamitter configurations are smilar to the present day radiosin the NAS. The
MDR receiver and transmitter will contain a fixed tuned internd cavity filter that is tunable by the sysem
specidigt with common hand tools. In addition, the MDR receiver and tranamitter will also contain a
trandfer relay that alows multiple MDRs to be connected to asingle antenna. Thisisillugtrated in Figure
6-1. This configuraion will differ from its present implementation in that the filter can be by-passed.
The system specidist will have the option of usng the internd fixed tuned filter or usng the radio without
the filter present.
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Figure6-1, Cavity Filter/Antenna Transfer Relay Configuration

6.2.12.2 Remotely Tunable Configuration

This MDR configuration adlows the radio to be tuned viathe MDT connector on the radio. The only
equipment required to facilitate a frequency change will be an MDT used ether locdly or remotely via
the RIU.

6.2.13 Initialization

Initidization (also cold start) occurs when (a) the MDR receiver or tranamitter is first turned on when
delivered from the factory, an (b) when the initidization function is activated. A result of the initidization
function isthat al control parameters return to their default vaues.

6.2.14 Restoral

Restora (dlso warm start) occurs when the power is returned to the MDR receiver or transmitter under
al conditions other than initidization. As a result of restora function al configuration parameters are
automatically restored to the vaues that were in effect in the operationd State before the restord
gtimulus occurs.
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6.2.15 MDR State Definitions

OFF

POWER UP

OFFLINE

RECOVERY

ONLINE

FAILED

POWER DOWN

MDR does not receive either AC or DC power sufficient for MDR operation

The date the MDR is in during the time between power restora, power turn on or
Operator commanded Reset, and the MDR a) entering Online or Offline, or b) entering
Faled state after detecting a non-recoverable falure, or c) entering Failed Sate after
detecting that the MDR was in Faled state immediately prior to most recent power
down or power loss. The MDR will conduct initid sdf testing (eg BIT or POST)
during the Power Up Sate.

An operationd state in which the remote user’s (controller’s) ability to use the MDR is
disbled, but the MDR is othewise fully operationd. The MDR will conduct
background built in testing to verify MDR hedth.

A non-operationa state entered after the MDR detects a potentidly recoverable error,
in which only certain monitor and control functions are enabled.

The operationd date in which the MDR meets dl operationd requirements and dl
functions are enabled except locd audio, locd PTT and most control commands. The
MDR will conduct background built in teding to verify MDR hedth.

The non-operationd dtate the MDR enters after a non-recoverable failure has been
detected, or the Recovery process has failed. During Failed state, only those monitor
and control functions that can be performed accurately, despite the failure are enabled.

The dtate the MDR enters after an Operator-commanded Shutdown, but before the
power is removed. All MDR functions, except those required to complete the Power
Down process, are disabled.

This is an optional state that a vendor’s implementation may require. If the
Vendor’s implementation includes a power down sequence other than removing
power (i.e. that takes any time), the Power Down state requirements apply.
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Transition Key:
-------%  Power Turned On/Off
P> Operator Initiated
/’ —» Automatic
. A [a]
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ni'saes [ Powe
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Power Down State present No Power Down State
Figure 6-6. MDR State Diagram

Table6-1; State Transition Table
Trandtion From State To State  Auto/Manua Description (Condition for Trandtion)

0 Any Off M/(A)  Whenever power isturned off (or lost)
1 Off Power Up  M/(A)  Whenever power isturned on (or restored)
2 Power Up Faled A When Power Up sequence fails OR
Failed State entered before last Power Down/
Off
3 Power Up Online A A) Successful completion of Power Up sequence and

B) State before Power Down/Off was Online or
B) Power Loss Restoral Time exceeded

4 Power Up Recovery A Power Up sequence completed but recoverable error
detected

5 Power Up Offline A A) Successful completion of Power Up sequence and
B) State before Power Down/Off was Offline

6 Orffline PowerUp M Operator commanded Reset

7 Crffline Power Down M Local Operator initiates power-down

8 Orffline Failed A MDR detects unrecoverable error (eg POST,
BIT,etc)

9 Orffline Online M Operator commands Online mode

84



FAA-E-2938
June 30, 2000, V1.0

10 Orffline Recovery A Potentialy recoverable error detected while Offline

11 Recovery Offline A A) Recovery sequence successful and
B) Previous state was Offline

12 Recovery Power Down M Local Operator initiates power down

13 Recovery Faled A Recovery sequence unsuccessful

14 Recovery Online A A) Recovery sequence successful and
B) Previous gate was Online

15 Online Recovery A Potentially recoverable error detected while Online

16 Online Orffline M Operator commands Offline

17 Online PowerUp M Operator commanded Reset

18 Online Power Down M Loca Operator initiates power-down

19 Online Faled A MDR detects unrecoverable error (eg POST,
BIT,etc)

20 Faled Power Down M Local Operator initiates power-down

6.2.16 Non-Volatile Memory
The MDR memory storage that will retain data for the life of the equipment.

6.3 Configuration of Chaining Multiple MDRsto a Common Antenna Using the ATR

The MDR need a cgpability to connect multiple MDR unitsto asngle antenna. The ATR function isthe
same as a sngle-pole doublethrow relay or switch. The series of figures that follow illudtrate the
various cases of connections prevaent in the FAA ingdlations.

The abbreviations used in the figures (see dso Figure 6-1) mean the following:
ATR1 Connectionto ATR contact 1

ATR2 Connection to ATR contact 2

ATRC Connection to the ATR center contact

CF1 Connection to the internd filter (serid input)

CF2 Connection to the interna filter (seria output)

Figure 6-2 shows the transceive configuration, i.e., transmitter and receiver sharing an antenna.  The
figure illustrates three cases, firgt without filters, the second with the use of internd filters, the third the
use of externd filters.

Figure 6-3 shows the configuration of a main and a standby transmitter sharing an antenna. Figure 6-4
shows the configuration of amain and standby receiver sharing an antenna,

Finaly, Figure 6-5 shows a combination of a main recaiver and trangmitter sharing an antenna with a

standby receiver and transmitter. Consequently, four MDR units are using the same antenna. Note that
in Figures 6-3 to 6-5 the three cases of using filters are included in the same manner asin Figure 6-2.
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Figure 6-2, Transceive Configuration
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Figure 6-3, Transmitter Main/Standby Configuration
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Figure 6-4, Receiver Main/Standby Configuration
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AlIG
ACK
AF
AGC
AM
AM(R)S
ASTM
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C
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dBc
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APPENDIX A

Air-Ground

Acknowledgment

Airway Facilities

Automatic Gain Control

Amplitude Modulation

Aeronautical Mobile (Route) Services
American Society of Testing and Materials
Air Traffic Control

Aeronautical Telecommunications Network
Bit Error Rate

Centigrade

Continuous Wave

Differential 8 Phase Shift Keying

Decibel

Decibelsreferenced to carrier

Decibels referenced to 1 milliwatt
DataLink Service

Double Side-Band Amplitude Modulation
Down Scoped Radio Control Equipment
Electromagnetic Compatibility

Electronic Industries Alliance
Electrostatic Discharge

Error Vector Magnitude

Federal Aviation Administration

Forward Error Correction

Frequency M odulation

Globa Management Entity

Ground Network Interface

Global Navigation Satellite System

Global Positioning System

Hertz

Header

International Civil Aviation Organization
Interface Control Document

Institute of Electrical and Electronic Engineers
International Standards Organization
kilohertz

Logical Burst Access Channel

Light Emitting Diodes

Local Management Entity

Line Replaceable Unit

Media Access Control

Minimum Aviation System Performance Standards
Multimode Digital Radio

Maintenance Data Terminal

Megahertz

Milliseconds

Mean Time Between Failures

Mean Time To Repair

Not Applicable
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NAS
NEMA
NEXCOM
NIMS
NTIA

osl

PCB

PTT
RAM
RCAG
RCE
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National Airspace System

National Electrical Manufacturers Association

Next Generation Air/Ground Communications System
NAS Infrastructure Management System

National Telecommunications and Information Administration
Open System Interconnection

Printed Circuit Board

Parts Per Million

Push-to-Talk

Random Access Memory

Remote Center Air/Ground

Radio Control Equipment

Remote Communications Outlet

Ramp-down

Radio Frequency

Radio Interface Unit

Remote Maintenance Monitoring

Remote Maintenance Monitoring Control

Remote Monitoring Subsystem

RTCA, Inc. (formerly Radio Technical Commission for Aeronautics)
Remote Transmitter Receiver

Ramp-up and Power Stabilization

Ratio of Signal plus Noise plus Distortion to Noise plus Distortion
SubNetwork Access Protocol

System Operations Centers

System Requirements Document

Sub-System Specification

Tower Communications System

Time Division Multiple Access

Time of Transmission

Timing Reference Point

UltraHigh Frequency

Volt Ampere

Voiceor Data

Volts Direct Current

VHF Digitd Link

Very High Frequency

Vevification Requirements Traceability Matrix

Voice Switching and Control System

Voltage Standing Wave Ratio
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APPENDIX B

B1  Ground Equipment Physical Configurations

The physica configurations presently proposed are provided in Figures B-1athrough B-3b. Figures B-
1 show the implementation desired to maintain competibility down to the connector levd  with  the
legacy RCE. There ae FAA dtes where receiversand transmitters are located at different

stesand thisisindicated in B-1b.
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MDT port
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DSBAM connector VDL connector connector = R
7 (back) A Radio connector Telco connector,
Main audio RJ-48 (back) (back) (back)
input (back) Analog Voice
wicontrolling
signals
Audio In/PTT 9
Note: Separate antennas are
shown for simplicity; the MDR
receiver and transmitter
routindly share the same
antenna via an internal ATR in
the transmitter when collocated.
Receiver Note: Additional connectors,
MDT port provided in the back for the
@ony | O Frequency/Mode ATR switch and the filter, are
Localaudio | () Display = not explicitly shown here.
Antenna
output (front)
DSBAM connector VDL connector connector
7 (back)
Main audio RJ-48 (back)
output (back) i
Audio out

FigureB-la: DSB-AM Collocated Transmitter/Receiver
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acl
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FigureB-1b: DSB-AM Receiver Located Separately
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FigureB-2a: VDL Mode 3, 4V Mode, Collocated Transmitter and Receiver
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FigureB-2b: VDL Mode 3, 4V Mode, Receiver Located Separ ately
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Localaudio | (O Display [ (hack) Dataf y port Data
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ac )
Radio connector Telco connector,
Main audio RJ-48 (back) (back) i (back)
output (back) 10f 2 analog
voice units
Information and
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Data

FigureB-3a: VDL Mode 3, 2V2D Mode, Collocated Transmitter and Receiver

to/from the controller Ste.

Figures B-3a and B-3b show the connections for the 2V2D mode where data can be transferred
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FigureB-3b: VDL Mode 3, 2V2D Mode, Receiver Located Separ ately
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APPENDIX C
This gppendix is pargphrasing apart of the MASPs. It isprovided for reference only.

C1l MAC Layer
C1.1 MAC Protocol Framework

C11.1 Timing Structure

a) Media access for VDL Mode 3 will observe the system timing structure described in this section.
Obsarving thistiming structure is a necessary but not a sufficient condition for media access.

C11.2 TDMA Frame

a) The TDMA frame will be of 120 ms duration.

b) It will contain either three or four TDMA time dots as determined by the System Configuration (See
section 3.2.1.4.1.3) in effect for the ground station. Two consecutive TDMA frames (an even
TDMA frame followed by an odd TDMA frame) form a MAC cycle. The concept of MAC cycle
is described in DO-224a.

C1.1.3 TimeSot

a) A TDMA timedot will be of 30 or 40 ms duration depending on the System Configuration in effect
for the ground dtation.

b) A time dot will be the basic channel resource dlocated to a user group for either voice or data
trangmisson.

Note: Multiple time sots can be assigned to a single user group (e.g., voice and data).

C1.14 Burds

a) A TDMA time dot will consst of ether: @ one Management (M) burst and one Voice or Data
(V/D) burst, b) four M bursts, or ¢) one M burst and one handoff check message (H) burst.

b) The format of the bursts will be as specified in Figures C1-1a, C1-1b, and C1-1c. Figure Cl-1a
shows a typicd time dot consgsting of an M burst followed by a V/D burst. Figure C1-1b shows
dot A of a 3T configuration downlink consgting of four management M bursts. Figure C1-1c
shows dot A of a3T configuration uplink congsting of a Management burst and an H burdt.

Note: An M burst is used for signalling and link management. A V/D burst is used for user
information. An H burst is used to facilitate automated handoff of ground stations.

98



FAA-E-2938
June 30, 2000, V1.0

M Burst V/D Burst
| 'Guard' | | Guard |
5 16 N 2 5 16 8 192 2 Symbol Periods
Syst .
S | pata S2 |HD User Information
RU RD RU RD
|

L Synchronization Sequence J 30 or 40 ms

RU: Ramp-up and power stabilization S =S*2 for uplink
RD: Ramp-down S1, S*2, or S*; for downlink
HD: Header

Figure C1-1a: Management (M) and V/D Burstsand Slot Components

M Burst (1) M Burst (2) M Burst (3) M Burst (4)
Guard Guard -
le—>| = [e—>]|
5 16 16 2 16 16 2 Symbol Periods
Syst Syst
S Data S Data
RU RD RD .
l
RU: Ramp-up and power stabilization S =S1or S* for M(1)
RD: Ramp-down S1, S*3, or S*1 for M(2), M(3), and M(4)

Figure C1-1b: Four Management (M) Burstsand Slot Components (Downlink of 3T)
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M Burst H Burst
| Guard | | Guard >|
5 16 128 2 5 16 40 2 Symbol Periods
S* System Data S* Handoff Check
RU RD RU Messaae RD |

RU: Ramp-up and power stabilization
RD: Ramp-down

1 ___* '
| I Synchronization Sequence 30ms

Figure C1-1c:. Burstsand Sot Componentsfor Management (M) and Handoff Check
Message (H) Bursts (Uplink of 3T)

¢) Thetime scae hierarchy for TDMA frames, time dots and bursts will be as shown in Figures C1-2a,

C1-2b, and C1-2c. Figure C1-2a shows the TDMA frame structure of a norma range non-3T

configuration. Figure C1-2b shows the TDMA frame structure of a norma range 3T configuration.

Figure C1-2c shows the TDMA frame Structure for long range configurations.

Note: The only difference in the timing structure between the Normal Range 30 ms slots and
the Long Range 40 ms slotsis an increased propagation guard time allowance.
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|«

MAC cycle (240 ms)

>

|<— Even frame (120 ms) * Odd frame (120 ms) —>|
slot A slot B slot C slot D slot A slot B slot C clnt D

: Siot

| (30 ms) Slots B, C, and D are the same as Slot A
M V/D

Burst Burst

Figure C1-2a: Frame Structurefor Normal Range Non-3T Configurations (See Manual on

VDL Mode 3 Technical Specifications)

|4— Even frame (120 ms) PI( Odd frame (120 ms) 4>|
slot A slot B slot C slot D slot A slot B slot C slot D
M VID M V/D
", |Burst|Burst Burst | Burst
M M M M M H
Burst | Burst | Burst | Burst Burst | Burst

Slots B and D are the same as Slot C

Figure C1-2b: Framestructurefor Normal Range 3T Configuration (See Manual on VDL
Mode 3 Technical Specifications)
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l€&——  Even frame (120 ms) >l Odd frame (120 ms) ~———|

slot A slot B slot C slot A slot B slot C

i Slot
l¢— 4o (r)ns) —>|

M V/D
Burst Burst

Slots B and C are the same as Slot A

Figure C1-2c. Frame Structurefor Long Range Configurations (See Manual on VDL Mode 3
Technical Specifications)

C1.15 User Groups

a) The MDR receiver will asociate aircraft radios with a user group for purposes of channd access
for voice and data transmissions and for aircraft addressing functions used by the ground station.

b) A sngle VDL frequency assgnment (i.e., ground station radio) for VDL Mode 3 will support from
one to four user groups depending on the System Configuration in effect for that ground stetion.

C1.1.6 System Configurations (RECEIVER ONLY)

a) The MDR receiver will recognize and support the sat of system configurations identified in Table
C1-1 (DO-2244).
Note 1: All the configurations except 3T are called non-3T configurations.
Note 2: See the Implementation Aspects for VDL Mode 3 for the applications and
descriptions of each System Configuration.

TableC1-1: System Configuration

System User Groups Supported/ Servicesto V/D Slots
Configuration o . " Assigned to
Identifying Time Slots Each Group Each Group
Normal Range 4V 4/(A, B, C, D) Dedicated voice ckt 1
3viD 3/(A, B, C) Dedicated voice ckt 2
w/shared data ckt
2v2D 2/(A, B) Dedicated voice ckt 2
w/dedicated data ckt
3T V(A) Demand assigned voice 3
and data
Long Range 3v 3/(A,B,C) Dedicated voice ckt
3S 1(A,B, C) Dedicated voice circuit 3
with 3 station diversity
281X 1/(A/IC)** Dedicated voice circuit 2
with 2 station diversity
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System User Groups Supported/ Servicesto V/D Slots
Configuration o . " Assigned to
Identifying Time Slots Each Group Each Group
2vV1D 2/(A, B) Dedicated voice ckt 2
w/shared data ckt

* Theterm "identifying time dots" is defined as the value in the Sot Number field in the Beacon2 word of the uplink M
channel.

** Thethird time dot for system configuration 2S1X is available for use by another system configuration, such as 3V, which
would provide a separate voice-only user group.

C1.1.7 Logical Burst Access Channels (LBACS)

C1.1.7.1 LBACsfor RECEIVER

a)

b)
c)

d)

€)
f)
o))

h)

For the 3T configuration, the MDR receiver will recognize each of up to 18 separate Logica Burst

Access Channels (LBACs) numbered 1-18.

For eech MAC cycle (3T), the timing for each LBAC will be as given by Table C1-2.

For the 3S configuration, the MDR receiver will recognize each of up to 10 separate LBACs

numbered 1-10.

For eech MAC cyde (3S), the timing for each LBAC will be as given by Table C1-3.

For the 251X, the MDR receiver will recognize each of up to 7 separate LBACs numbered 1-7.

For eech MAC cycle (251X), the timing for each LBAC will be as given by Table C1-4.

For dl other configurations (except 3T, 3S and 2S1X), the MDR receiver will recognize each of up

to 8 separate LBACs numbered 1-8.

A description of each LBAC for these cases (other than 3T, 3S, and 2S1X) will be as given by

Table C1-5.

Note: MAC cycles for each System Configuration are shown labelled with each LBAC in the
I mplementation Aspects for VDL Mode 3.
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C1.1.7.2 LBACsfor TRANSMITTER

a) The MDR transmitter will transmit bursts received from the RIU based on the Time of Trangmisson
(TOT) fidd of the RIU/MDR packet. The TOT fidd indicates the time offset from the Sart of the
MAC cycle measured in 1/16th of a D8PSK symbol period.

Table C1-5: Logical Burst Access Channe (LBAC) Descriptionsfor Configurations other

than 3T, 3Sand 2S1X

LBAC#*
1

0 N o o b~ 0N

Applicability
ar only
air, ground
ar only
air, ground
Ground only
air, ground
ar only
air, ground

* Used to identify burst opportunitiesin Table C1-6.

Description
M downlink burst used for polling response or Random Access (RA)

V/D (voice) burst even frame

M downlink burst used for ACK or RA
V/D (data) burst even frame

M uplink burst and timing reference point
V/D (voice) burst odd frame

M downlink burst used for ACK or RA
V/D (data) burst odd frame

C1.1.8 Burst Access Timing (RECEIVER ONLY)

a) The MDR recevers will use the syslem configuration code in conjunction with the timing reference
point from the RIU to establish proper burgt timing.

b) For the 3T configuration, LBACswill be established according to Table C1-2;

c) For 3S configuration, LBACswill be established according to Table C1-3;

d) For 2S1X configuration, LBACswill be established according to Table C1-4; and

€) For other configurations (except 3T, 3S and 2S1X), LBACs will be established according to Table

C1-6.

f) The gart of the MAC Cycle will be provided per the MDR/RIU ICD. The rdative timings among
the Timing Reference Points (TRPs) of different user groups for the various system configurations
are shown in Table C1-7.
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TableC1-6: LBAC Timing Offset Valuesfor Configurations other than 3T, 3Sand 2S1X

Syste User Media Access Timing for Each LBAC Relativeto
Cor:fig S?crnoer Timing Reference Point (Symbol Periods)
Even Frame Odd Frame
1 2 3 4 5 6 7 8
4 Slots Per Frame (Normal Range)
4V A-D -1260 -1195 N/A N/A 0 65 N/A N/A
3viD A -1260 -1195 -315 -250 0 65 945 1010
B -1260 -1195 -630 -565 0 65 630 695
C -1260 -1195 -945 -880 0 65 315 380
2V2D A-B -1260 -1195 -630 -565 0 65 630 695

3 Slots Per Frame (Long Range)

3V A-C -1260 -1142 N/A N/A 0 118 N/A N/A
2V1D A -1260 -1142 -420 -302 0 118 840 958
B -1260 -1142 -840 =122 0 118 420 538
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TableC1-2: LBAC Description and Timing for 3T Configuration

LBAC# Applicability Description Media Access Timing for
Each LBAC Relativeto
Timing Reference Point
(Symbol Periods)
Air only M downlink RA -1260
Air only M downlink polling -1182
response or RA
3 Air only M downlink polling -1104
response or RA
4 Air only M downlink polling -1026
response or RA
5 Air only M downlink ACK or RA -945
6 air/ground V/D even frame -880
7 Air only M downlink ACK or RA -630
8 air/ground V/D even frame -565
9 Air only M downlink ACK or RA -315
10 air/ground V/D even frame -250
11 Ground only M uplink, Timing 0
Reference Point
12 Ground only M uplink handoff check 201
13 Air only M downlink ACK or RA 315
14 air/ground V/D odd frame 380
15 Air only M downlink ACK or RA 630
16 air/ground V/D odd frame 695
17 Air only M downlink ACK or RA 945
18 air/ground V/D odd frame 1010

Note: See the Implementation Aspects for VDL Mode 3 for further description of 3T
timing.
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Table C1-3: LBAC Description and Timing for 3S Configuration

LBAC# | Applicability Description Media Access Timing for Each LBAC
Relativeto Timing Reference Point
(Symbol Periods)

1 Air only M downlink poll response or RA -1260

2 Air, ground V/D (voice) even frame -1142

3 Ground only V/D (voice) even frame =122

4 Ground only V/D (voice) even frame -302

5 Groundonly | M uplink and timing reference point 0

6 Air, ground V/D (voice) odd frame 118

7 Ground only | M uplink and timing reference point 420

8 Ground only V/D (voice) odd frame 538

9 Groundonly | M uplink and timing reference point 840
10 Ground only V/D (voice) odd frame 958

Table C1-4: LBAC Description and Timing for 2S1X portion of Configuration

LBAC# | Applicability Description Media Access Timing for Each LBAC
Relativeto Timing Reference Point
(Symbol Periods)

1 Air only M downlink poll response or RA -1260

2 Air, ground V/D (voice) even frame -1142

3 Ground only V/D (voice) even frame -302

4 Groundonly | M uplink and timing reference point 0

5 Air, ground V/D (voice) odd frame 118

6 Ground only | M uplink and timing reference point 840

7 Ground only V/D (voice) odd frame 958
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Table C1-7: Relative Timing Relationship for TRPs of Different User Groupsfor All System
Configurations

Relative Timings Among TRPs of Different User Groups (Symbol Periods)
User Group ID v 3VviD | 2v2D 3T* 3V 3Sk* 2SIX*** | 21D
A 0 0 0 N/A 0 0 0 0
B 315 315 315 0 420 420 N/A 420
C 630 630 N/A 0 840 840 840 N/A
D 945 N/A N/A 0 N/A N/A N/A N/A

* For 3T configuration, Group IDs B, C, and D are treated as one user group.
** For 3S configuration, Group IDs A, B, and C are treated as one user group.
*** For 251X configuration, Group IDs, A and C are treated as one user group.

C1.1.9 Coded Squelch (RECEIVER ONLY)
a) The MDR receiver will rgject undesired co-channel voice received outside of the squelch window.

C1.1.10 Squelch Window (RECEIVER ONLY)

a) The squelch window is used to control squelch operation in order to dlow the MDR receiver to
reject undesred V/D (voice) bursts based on their timing. The coding and use of the Squelch
Window parameter will be as provided in DO-224a.

C1.1.11 Source Filtering (RECEIVER ONLY)

a) If the voice burg is outsde the squelch window defined in DO-224a, Table 3-92 for 4-dot
configurations and Table 3-93 for 3-dot configurations, the burst will be assumed to be co-channd
interference and will be ignored.

Note: This applies to the free running timing mode, where the squelch window is wide open.
In this case the interfering signal is interpreted as co-channel interference.

C1.1.12 Management (M) Burst and Handoff Check Message (H) Burst Uplink

a) The M uplink burgt (DO-2244) will consst of three segments, the Training Sequence followed by
the System Data and the Transmitter Ramp Down.

b) The H uplink burst (DO-2244) will conss of three segments, the Training Sequence followed by
the Handoff Check Message and the Transmitter Ramp Down. The M-burst and the H-burst are
illugtrated in Figure C1-1c.

C1.1.12.1 Training Sequence

Uplink M burst and H burst training sequences will congst of two components as follows:
1) Transmitter ramp up and power stabilization
2) Synchronization and Ambiguity resolution
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C1.1.12.1.1 Transmitter Ramp-Up and Power Stabilization

The first component of the training sequence will be the tranamitter ramp up and power dabilization,
which will conform to the following redtrictions.

The transmitter ramp-up and power stabilization component of the training sequence will be defined
overt=0tot=5.0. Time (t) is measured in symbol periods (95.24 neec). Transmisson of the
synchronization sequence will start a t = 5.0. The RF power will be - 60 dBc (may change depending
on the fina gpectral mask) prior to timet = 0 and greater than 90% of nomina output power between t
=25and5.0.

Note: This spectral shaping can be achieved by transmitting three 000 symbols prior to the first
symbol of the Synchronization Sequence provided the raised cosine filter is truncated at
+2.5 symbol periods.

Note: It is desirable to maximize the AGC settling time. Efforts should be made to have power
above 90% of nominal power att = 2.0 symbols.

C1.1.12.1.2 Synchronization and Ambiguity Resolution

Three separate synchronization sequences, transmitted from left to right, will be used for this burgt type.
The standard sequence - known as S, - will be asfollows:

000 111 001 001 010 110 00O 011 100 110 011 111 010 101 100 101

The specid sequence used to identify poll responses, S¢,, will be as defined in DO-224a.

The specid sequence used to identify Net Entry Requests (S*1) will use the following sequence and will
be trangmitted from Ieft to right:

000 001 111 111 100 OOO 110 101 010 OO0 101 O0O1 100 011 010 O11

Note: The sequence S*; isvery closely related to the sequence S. The 15 phase changes between
the 16 symbols of S, are each exactly 180° out of phase from the 15 phase changes
associated with S, . Thisrelationship can be used to simplify the process of smultaneously
searching for both sequences.

C1.1.12.3 Synchronization and Ambiguity Resolution for the M Uplink Burst

The second component of the training sequence, transmitted from left to right will consst of the
synchronization sequence-known as S*,-as follows:
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000 001 101 100 110 010 111 100 010 O11 101 OOO 111 0OOO O11 001

Note: The sequence S+, isvery closely related to the sequence S, (DO-224a). The 15 phase

changes between the 16 symbols of S, are each exactly 180° out of phase fromthe 15
phase changes associated with S, . This relationship can be used to simplify the process of
simultaneously searching for both sequences. The trandation of the symbols into D8PSK
phase changesis given in DO-224a.

C1.1.12.2 M Uplink Burst

C1.1.12.2.1 System Data and Handoff Check M essage

a)
b)

c)
d)

€)

f)

)
h)

The non-3T configuration (DO-2244) System Datawill congst of 32 transmitted symbals.

The 96 tranamitted bits will include 48 bits of information and 48 parity bits, generated as four
Golay (24, 12) codewords.

The 3T configuration (DO-224a) System Datawill consst of 128 transmitted symbols.

The 384 transmitted bits will include 192 bits of information and 192 parity bits, generated as 16
Golay (24,12) codewords.

The 3T configuration Handoff Check Message will consst of 40 transmitted symbals.

The 120 tranamitted bits will include 60 bits of information and 60 parity bits, generated as five
Golay (24,12) codewords.

The specific definition of the Golay encoder will be asfollows:

If the 12-bit input bit sequenceis written as arow vector X, then the 24-bit output sequence can be
written as the row vector y, wherey = x G, and the matrix G will be given by

R, B, O LB O
= T T
[ N = T = =
m O O O k
O O O r Rk
O B O O Bk
B, B Rk O O
B O LB LB O
o P P O R
P P O LB O O
, O B O O O
O O r R Rk
O o o o o
O O o o r
O O O »r o o
O O B O o o
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m O O o o o
O O o o o o
O O o o o o
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Note: The extended Golay code allows for the correction of any error pattern
with three or fewer bit errors and the detection of any 4-bit error pattern.

C1.1.12.1.2.2 Synchronization and Ambiguity Resolution for the M Uplink Burst
a) The second component of the training sequence, tranamitted from left to right will consst of the
synchronization sequence known as S*; asfollows

000 001 101 100 110 010 111 100 010 O11 101 OOO 111 0OOO 011 001

b) Transmisson of the synchronization sequence will sart a t = 5.0.
Note: The sequence S*, isvery closely related to the sequence S; (DO-224a). The 15
phase changes between the 16 symbols of S¢, are each exactly 180° out of phase from the
15 phase changes associated with S; . This relationship can be used to simplify the
process of simultaneously searching for both sequences. The tranglation of the symbols
into D8PK phase changesis given in DO-224a.
C1.1.12.1.3 Transmitter Ramp-Down

a) Following the end of the fina symbol, the transmitter power will be below -20 dBc within 2 symbol
periods.
b) The transmitter ramp down will be below -60 dBc within five symbol periods.
Note: For a 15 watt transmitter —83 dBm trandates into —125 dBc; and for a 50 watt
transmitter -83 dBm trandates into —130 dBc.

C1.1.12.2 H Uplink Burst

C1.1.12.2.1 Training Sequence

C1.1.12.2.1.1 System Data and Handoff Check M essage
C1.1.12.2.1.2 Transmitter Ramp Down

C1.1.12.3 Management (M) Burst Downlink

The M downlink burst (DO-224a) will consist of three segments, the Training Sequence followed by the
System Data and the Transmitter Ramp Down. (See Figure 1-1aand Figure 1-1b).

C1.1.12.3.1 Training Sequence
C1.1.12.3.1.1 Transmitter Ramp-Up and Power Stabilization

C1.1.12.3.1.2 Synchronization and Ambiguity Resolution
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a) Three separate synchronization sequences, transmitted from left to right, will be used for the M
downlink burst. The standard sequence known as S, will be asfollows.

000 111 001 001 010 110 00O 011 100 110 O11 111 010 101 100 101

b) The specid sequence used to identify poll responses, S+, will be as defined in section 3.2.1.4.5.1.2.
c) The specia sequence used to identify Net Entry Requests (S*1) will use the following sequence and
will be trangmitted from left to right:

000 001 111 111 100 OOO 110 101 010 OOO 101 O0O1 100 011 010 O11

Note: The sequence S+, isvery closely related to the sequence S,. The 15 phase changes
between the 16 symbols of S¢; are each exactly 180° out of phase from the 15 phase
changes associated with S, . Thisrelationship can be used to ssimplify the process of
simultaneously searching for both sequences.

C1.1.12.3.2 System Data and Handoff M essage

a) The System Data segment will congst of 16 transmitted symbols.

b) The 48 transmitted bits will be encoded as 24 hits of System Data and 24 parity bits generated as
two consecutive (24, 12) Golay code words.

¢) Theencoding of the (24, 12) Golay code words will be as defined in section C1.1.12.1.

C1.1.12.3.3 Transmitter Ramp-Down

a) Thisisdefinedin section C1.1.12.1.2.

C1.1.12.4 Voiceor Data (V/D) Burst

a) The V/D burg will conss of four segments. the Training Sequence followed by the Heeder, the
User Information segment, and the Transmitter Ramp Down.

b) ThesameV/D burgt format will be used for both uplink and downlink.

C1.1.12.4.1 Training Sequence

a) Thisisdefined in section C1.1.12.3.1 and associated subsections.

C11.124.1.1 Transmitter Ramp-Up and Power Stabilization
a) Thisisdefinedin section C1.1.12.3.1.1.

C1.1.12.4.1.2 Synchronization and Ambiguity Resolution

a) The second component of the training sequence will congst of the synchronization sequence known
as S; asfollows.
b) The synchronization sequence will be tranamitted from left to right:
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000 111 011 010 00O 100 0OO1 010 100 101 O11 110 0OO1 110 101 111

C1.1.12.4.2 Header

a) TheHeader ssgment will congst of eight transmitted symbols.

b) The 24 transmitted bits will be encoded as 12 bits of Header information and 12 parity bits,
generated as asingle (24, 12) Golay code word.

¢) Theencoding of the (24, 12) Golay code word will be as defined in section C1.1.12.1.

C1.1.12.4.2.1 User Information

a) The User Information segment will consist of 192 3-bit symbols.

C1.1.12.4.3 Transmitter Ramp-Down
a) Thisisdefined in section C1.1.12.1.2.

C1.1.125 Bit Scrambling

a) Bit scrambling will be performed on each burst under VDL Mode 3 operation as specified in DO-
224a.

b) The scrambling sequence will be reinitidized on each burg, effectively providing a congtant overlay
for each of the VDL Mode 3 fixed length bursts.
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APPENDIX D

The information in this appendix is included for reference purposes. The requirements (shdls) are not to
be interpreted as MDR requirements.

MAINTENANCE DATA TERMINAL SOFTWARE (MDTS) REQUIREMENTS

All requirements below apply to the Maintenance Data Termina Software, herelnafter referred to as

MDTS.

D1.0 Minimum Maintenance Data Terminal Platform (MDTSHost Computer) Configuration

a)

The MDTS shall meet specified requirements while operating on industry standard
laptop/notebook Personad Computers that are configured with at least the following:
1) Windows 95, 98, 2000, and NT

2) 100 Mb of Hard Drive space for MDTS exclusive use

3) 32 Mbof RAM

4) 800x600x8 display

5) Pentium 200 processor

6) RS-232 s=rid interface usng DB-9 connector

7) Single2x CD-ROM drive

8) Single Standard High Dengty Hoppy drive

D1.1 Secured Access

a)

b)

The MDTS shall identify and authenticate the MDTS operator by Username, of up to 32
characters, and Password, of at least 8 charactersnumeras, before alowing operator access to
MDTS functions.

All passwords and password authentication data stored within the MDTS, or on the MDT platform,
shall be encrypted.

The MDTS shall store a sgned authorization token and transfer it as defined in FAA-E-2939
Section 3.2.3.9.4.

The sgned authorization token shall be stored in such away that its function is not discernable.

If the MDR employs procedure (1) in FAA-E-2938, section 3.2.3.9.3, the MDTS shall append
the signed token to al control parameters commands of FAA-E-2938, Table 3-3, except ID#1,
Log-In.

If the MDR employs procedure (2) in FAA-E-2938, section 3.2.3.9.3, the MDTS shall respond
to the MDR authorization request with the sgned token.

D12 LoglIn

a)

The MDTS shall detect connection to an MDR, and log into the MDR, by issuing control
parameter ID#1, Log-In, as specified in FAA-E-2938, Table 3-3.
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b) The MDTS shall provide the MDT platform’s unique identification number (for example, the
Windows operating sysem OEM number) as the Termind identification field in control parameter
ID#1, Log-In, as specified in FAA-E-2938, Table 3-3.

c¢) The MDTS shall provide the MDT/MDTS-unique signed token as the Signature field in control
parameter ID#1, Log-In, as specified in FAA-E-2938, Table 3-3.

D1.3 Log-Out

a) Upon operator command, the MDTS shall log out of the MDR by issuing control parameter ID#1,
Log-In, as specified in FAA-E-2938, Table 3-3, with the Signature field st to zero.

D1.4 Display of Monitored Parameters

a) MDTSshall display operator selected MDR Monitored parameters and Control parameters, listed
in table 3-3 and table 3-4, of the MDR specification.

b) MDTS shall dlow operator to sdect either numeric or grgphicd (eg. bar graph, or smulated
meter) type display for each parameter selected for display.

c¢) MDTSshall dlow operator to sdlect and display at least 3 parameters smultaneoudy

d) MDTS shall dlow the operator to select one-shot read, or continuous (near red time) read and
display of Monitored Parameters

€) When continuous (near red time) read and display is sdlected for a parameter, the MDTS shall
issue control parameter ID#30 Request Readback to the MDR at the operator-specified rate of
once per second to once per 120 milliseconds.

f) MDTS shall update the display of operator-selected monitored parameters with each new
readback sample when continuous read (near red time) read and digplay is selected.

D1.5 Setting of Control Parameters

a) TheMDTSshall dlow the operator to change the vaues of each MDR Control parameter

b) After aoperator commanded control parameter change, the MDTS shall update the display of the
current value of the Control Parameter with the then-current value by re-reading the control
parameter vaue.
(note: steps envisioned are 1) operator selects parameter to display 2) operator inputs value
to change control parameter 3) MDTS sends change to MDR 4) MDR acknowledges change
5) MDTSreads control parameter from MDR, and then displays)

c) MDTS shall display any error messages generated by the MDR relating to the attempt to change
the value of the control parameter.
(note: range checking done by MDR, error messages generated by MDR, MDTS just displays
MDR generated feedback)

D1.6 Alarm/Alert Threshold Setting

a) MDTSshall dlow operator to read the MDR values for darm thresholds and dert thresholds.
b) MDTS shall dlow operator to change the darm minimum thresholds, darm maximum thresholds,
dert minimum thresholds and dert maximum thresholds independently.
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MDTS shall display any error messages generated by the MDR relating to the attempt to set the
minimum thresholds equa to or grester than the maximum thresholds.

D1.7 Verification

a)

Control Parameter Sets MDTS shall verify each control parameter setting before indicating
successful control parameter set upload.

D1.8 Alarm/Alert Threshold Sets

a)
b)
c)
d)

€)

MDTS shall gtore a least nine Alam/Alert Threshold sets with operator selectable set [abdls,
which can be sdlected for downloading from, or uploading to the MDR.

MDTS shall dlow the operator to edit the darm/dert threshold vaues in each darm/aert threshold
st

MDTS shall, upon operator command, download from the MDR the darm/dert threshold s,
apply the operator-selected file name or label and store the dartm/alert threshold set.

MDTS shall, upon operator command, upload the operator-selected aarm/adert threshold set to
the MDR.

MDTS shall verify each aarmv/dert threshold setting before indicating successful darmv/dert
threshold set upload.

D1.9 Operating Software Sets

a)
b)
c)

d)

MDTS shall dstore at least four MDR Operating Software sets, which can be sdlected for
downloading from, or uploading to the MDR.

MDTS shall, upon operator command, download from the MDR the operating software set, store
and |abel the MDR operating software.

MDTS shall, upon double-verified operator command, upload to the MDR the operator selected
MDR Operating Software st.

MDTS shall display the Digitd Signaure authentication result provided in by the MDR after
software download to the Operating Software set.

D1.10 Recording of Monitored Parameters

a)

b)
c)

d)
€)

f)
o)

MDTS shall, upon operator command, record the operator-selected continuous, real time read /
displayed monitored parameters, for later review and andysis.

MDTS monitored parameter recording shall be discontinuable a any time after initiation

MDTS monitored parameter recording recording rate shall be operator selectable from 1 sample
per minute to 1 sample per 120 milliseconds.

MDTS monitored parameter recording shall store up to 15,000 samples per recorded parameter.
MDTS monitored parameter recording shall record a least two parameters Smultaneoudy, while
displaying at least two monitored parameters.

MDTS monitored parameter recording shall record parameter 1D, value and recording time.
MDTS shall dlow control parameter setting while recording.
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D1.11 Local Diagnostic Audible Indication Function

a) MDTS shall provide an audible dert function, which will provide an MDT generated tone when the
operator-selected parameter crosses a operator-sel ected high and/or low threshold

b) MDTSshall provide an audible aert function, which will provide an MDT generated tone when the
selected parameter achieves pesk/vdley (min/max) vaues.

D1.12 MDR Event L og Download

a) MDTSshall store at least fifty MDR Event Logs, with operator selectable Log labels, which can be
selected for downloading from to the MDR.

b) MDTS shall, upon operator command, download from the MDR the MDR Event Log, apply the
operator-selected file name or label, and store the MDR Event Log.

¢) MDTSshall dlow operator to view the MDR Event Log.

D1.13 MDTS Control Log

a) MDTS shall record the last 1000 control parameter commands into MDTS Operations Log.

b) The MDTS Control Log shall record the MDTS Username, MDR serid number, time (of
command), control parameter command and MDR response for each control parameter command.

c) MDTS shall alow the Operator to view the MDTS Operations log, sorted by Username, MDR
serid number, control parameter or time.
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