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�1.  SCOPE



1.1  Identification.  This document establishes the requirements of the Federal Aviation Administration (FAA) to purchase replacement equipment for their existing Very High Frequency/Frequency Modulation (VHF/FM) regional network.  This initiative is also referred to herein as Recovery Communications (RCOM) Phase II.  Phase II VHF/FM equipment comprises hand-held and mobile (vehicle-mounted) radios, fixed and portable repeaters, fixed base stations as well as all of the ancillary equipment necessary for the regional network to function properly.



The replacement of the existing National Radio Communications System (NARACS) regional network is part of the National Airspace System (NAS) Recovery Communications (RCOM) Project, i.e., Project C-18 of the FAA Capital Investment Plan (CIP).



1.2  Purpose.  The equipment specified herein satisfies the National Telecommunications and Information Administration (NTIA) mandate to transition all VHF/FM equipment from 25 kHz to 12.5 kHz channel spacing.



The RCOM Phase II equipment will support routine and emergency operations for the following FAA organizations:  civil aviation security, flight standards, airway facilities, emergency operations staff and air traffic.  



1.3	Introduction.



1.3.1  Background.  Since its creation in 1983, RCOM, previously referred to as National Radio Communications System (NARACS), has evolved into a multi-level system that provides emergency and day-to-day communications for the FAA during local, regional and national disasters and crises.  RCOM Phase II represents the replacement of the VHF/FM regional network portion of the overall RCOM system.



The concept of implementing the new regional network equipment is that 12.5/25 kHz conventional analog radios with clear voice capability only will be procured first and the infrastructure equipment (base stations and repeaters), as well as DES-capable radios, will be procured later.  The VHF/FM network in a given FAA Region will continue to operate in the 25 kHz channel spacing mode with existing NARACS repeaters and base stations until all new repeaters and base stations in the region have been installed.  DES-capable radios will be procured at the same time as the repeaters and base stations; the DES-radios will not be used prior to replacing the existing repeaters and base stations.  The new 12.5/25 kHz radios will be initially operated in the 25 kHz channel spacing mode.  All VHF/FM equipment shall complete the transition to 12.5 kHz channel spacing operation prior to January 1, 2005. 



1.3.2  Description of Existing System.  The existing regional network was installed under the National Radio Communications (NARACS) contract in 1986.  The existing regional network comprises a large number of portable (hand-held) and mobile (vehicle-mounted) VHF/FM radios, a large number of fixed VHF/FM repeaters located throughout the U.S., and a moderate number of fixed VHF/FM base stations located at selected FAA facilities.  There is Data Encryption Standard (DES) voice privacy capability in some of the existing radios and many of the existing repeaters are interconnected to the public telephone system and/or the FAA’s analog microwave backbone system -- the Radio Communications Link (RCL).  There is a limited number of portable repeaters used by the emergency operations staff during emergencies.



2.  APPLICABLE DOCUMENTS.



�PRIVATE �2.1  Government Documents.  The following documents form a part of this equipment requirements document and are applicable to the extent specified herein.  In the event of conflict between documents referenced herein and the contents of this document, the contents of this document shall have precedence.

��PRIVATE �2.1.1  Standards.



FAA:

	FAA-G-2100F			FAA Electronic Equipment

						General Requirements

						November 15,1993



	FAA-E-2749a			FAA Specification, Radio 						Communications Link(RCL)



�PRIVATE �2.1.2  Other Government Documents.



	NTIA					Manual of Regulations and 						Procedures for Federal 							Radio FrequencyManagement, 						May 1992 Edition



	Title 29 CFR 1910		OSHA Safety and Health 							Standard, July 1, 1989



	Title 47 CFR,			Federal Communications 							Commission Part 90, 							Code of Federal 								Regulations, Subpart I		 					Private Land Mobile Radio 						Services, General 								Technical Standards	









�PRIVATE �2.1.3  Non-Government Documents.

	

	NFPA 70				National Electric Code

		

�PRIVATE �2.2  Documentation Sources.  Technical society and technical association specifications and standards are available for reference from libraries.  These documents are also distributed among technical groups and users in Federal agencies.

��PRIVATE �2.2.1  FAA Documents.  Copies of FAA specifications, standards and publications may be obtained from the Contracting Officer, FAA, 800 Independence Avenue, SW, Washington, DC  20591.  Requests shall identify the desired material by number and date and shall state the intended use.



�PRIVATE �2.2.2  National Fire Protection Association (NFPA) Documents.  Copies of NFPA standards may be obtained from the NFPA, Batterymarch Park, Quincy, MA 02269.



3.  REQUIREMENTS



3.1  Definitions.  The RCOM Phase II equipment will comply with the desired characteristics and technical requirements contained herein.



The new regional network comprises portable (hand-held) and mobile (vehicle-mounted) radios, fixed and portable repeaters, fixed base stations and all ancillary equipment necessary for system operation.  All new equipment shall be capable of operating with both 25 kHz and 12.5 kHz channel spacing in order to operate with the existing NARACS equipment during the period of transition to 12.5 kHz spacing operation.



Appropriate equipment shall be FCC type accepted.  

 

3.2  VHF/FM Equipment Functional Requirements.  



3.2.1  Radios.  Several different types of portable radios are required due to the fact that communication requirements vary among the FAA user organizations.  The first type is a conventional analog radio with clear voice capability only (i.e., no voice privacy or encryption and no key pad/display REQUIRED (however, these features may be included).  The second type is a conventional analog radio with clear voice capability only (i.e., no voice privacy or encryption REQUIRED), but with key pad and display.  The third type is a radio with a Data Encryption Standard (DES) voice privacy capability, along with key pad and display.  The DES-capable radio will only be used for radio-radio communications.



The mobile radio shall be a conventional analog 12.5/25 kHz VHF/FM radio having key pad and display.  The mobile radio may be either a self-contained unit or an adapter plus amplifier that can be used with the new portable radios.  The mobile radio may be either trunk mounted with a control head front mounted or entirely front mounted.  If the mobile radios are self-contained units, they shall be capable of clear voice (DES capability is not required).



The desired characteristics of the VHF/FM radios are described in the paragraphs below.  Unless otherwise indicated, the values of these technical characteristics are nominal (i.e, typical or representative) only.



3.2.1.1	 Frequency Range.  The minimum frequency range for all VHF/FM radios shall be 162-174 MHz.



3.2.1.2	Number of Channels.  The minimum number of channels per radio shall be 16.



3.2.1.3	 Channel Spacing.  All radios shall have the capability to operate with both 12.5 and 25 kHz channel spacing.



3.2.1.4	Battery Pack.  A battery capable of a minimum of 8 hours of operation, at maximum output power (5 Watts), for a duty cycle of 5-5-90 (5% transmit, 5% receive and 90% idle), shall be provided with all portable radios.



3.2.1.5   Key Pad.  Each radio requiring a key pad shall have a Dual-tone Multi-frequency (DTMF) key pad with a minimum of 12 standard telephone keys.



3.2.1.6	Display.  Each radio with a DTMF key pad shall have a Liquid Crystal Display (LCD) capable of displaying a minimum of 2 characters.

�3.2.1.7 	Size and Weight.  Each portable radio with a DES capability shall not weigh more than 28 oz. nor exceed dimensions of 8.5” (height) x 3” (width) x 1.7” (depth), including high-capacity (8-hr. minimum) battery.  All Radios without a DES capability shall not weigh more than 21 oz., including 8-hr minimum battery, nor exceed dimensions of 6.5” (height) x 2.6” (width) x 1.7” (depth).  The front mounted portion of Eeach mobile radio shall have dimensions no greater than 2.5” (height) x 7.5” (width) x 613” (depth).  Each mobile radio shall not weigh more than 12 pounds.



3.2.1.8	Programmability.  All clear voice only radios shall be programmed with all FAA frequencies by the vendor prior to shipment and shall be field-programmable by the FAA  user.  All DES-capable radios shall also be programmed with all FAA frequencies by the vendor prior to shipment; in addition, all DES-capable radios shall be field-programmable by the FAA user, enabling him to assign frequencies to channels, assign privacy mode to channels, and assign control tones to channels.  All ancillary equipment needed by the FAA user to program the DES-capable radios, programming software and special cables, shall be provided.  



3.2.1.9	Output Power.  All portable radios shall have a nominal maximum rated output power of 5 watts and shall allow the user to select at least one lower power setting.  All mobile radios shall have a nominal rated output power of 25 watts.  Furthermore, all mobile radios shall be provided with an external speaker and connecting cable to enable the field personnel to hear the radio when he is outside the vehicle.   



3.2.1.10	Frequency Stability.  Nominal frequency stability of the transmitter and receiver shall be �symbol 177 \f "Symbol" \s 12� .0005%.	



3.2.1.11  Transmitter Emissions.  Nominal emissions of the transmitter shall be -65 dB.



3.2.1.12  Audio Distortion.  Nominal audio distortion of the transmitter and receiver shall be 35% or less.

3.2.1.13	Audio Response.  Nominal audio response of the transmitter shall be +1, -3 dB for 6 dB per octave pre-emphasis (300-3000 Hz).  Nominal audio response of the receiver shall be +1, -3 dB for 6 dB per octave de-emphasis (300-3000 Hz). 



3.2.1.14  Transmitter Hum and Noise.  Nominal transmitter hum and noise shall be -36 dB.



3.2.1.15	Sensitivity.  Nominal sensitivity of the receiver shall be 0.35�symbol 109 \f "Symbol" \s 12�V for 12 dB SINAD.



3.2.1.16  Selectivity.  Nominal selectivity per EIA of the receiver shall be -60 dB for both 12.5 and 25 kHz channels. 



3.2.1.17  Intermodulation.  Nominal intermodulation per EIA of the receiver shall be -60 dB for the 12.5 kHz channel and -7065 dB for the 25 kHz channel.	



3.2.1.18	Spurious Response Rejection.  Nominal spurious response rejection of the receiver shall be -68 dB.	



3.2.1.19	Audio Output.  Nominal audio output per EIA of the receiver, for 5% electrical distortion, shall be 500 mW. 



3.2.2  Base Stations.  The following are the desired characteristics and technical requirements for the base stations.  Unless otherwise indicated, the values given for the desired technical characteristics are nominal (i.e., typical or representative).



3.2.2.1	Frequency Range.  The minimum frequency range of the base station receiver and transmitter shall be 162-174 MHz.



3.2.2.2	Channel Spacing.  The base station shall have 12.5 kHz and 25 kHz channel spacing.

 

3.2.2.3	Output Power.  The base station shall have two configurations, one with a nominal output power of 25 watts, the other with a nominal output power of 100-125 watts. 

3.2.2.4	Privacy/Encryption.  The base stations shall have the capability to transmit and receive clear voice. and DES-encrypted voice.



3.2.2.5	Transmitter Frequency Stability.  Nominal transmitter frequency stability shall be �symbol 177 \f "Symbol" \s 12� 0.0002%. 



3.2.2.6	Spurious and Harmonic Emissions.  Nominal spurious and harmonic emissions shall be -85 dB.



3.2.2.7	Transmitter Hum and Noise.  Nominal Transmitter hum and noise shall be -45 dB for 300 to 3000 Hz bandwidth for 12.5 kHz channels and -50 dB for 25 kHz channels.



3.2.2.8	Audio Response.  Nominal audio response for the transmitter shall be +1, -3 dB for 6 dB per octave pre-emphasis, 300-3000 Hz referenced to 1000 Hz.  Nominal audio response for the receiver shall be +1, -3 dB from 6 dB per octave de-emphasis for 300 Hz to 3000 Hz referenced to 1000 Hz.



3.2.2.9	Audio Distortion.  Nominal audio distortion shall be 5% at 1000 Hz.    



3.2.2.10	Receiver Adjacent Channel Rejection.  Nominal receiver adjacent channel rejection shall be -80 dB for 12.5 kHz channel and -85 dB for 25 kHz channel.



3.2.2.11	Receiver Bandwidth.  Nominal receiver 3 dB bandwidth shall be 3.0 MHz.



3.2.2.12	Receiver Sensitivity.  Nominal receiver sensitivity for 12 dB SINAD shall be 0.35�symbol 109 \f "Symbol" \s 12�V.



3.2.2.13	Receiver Frequency Stability.  Nominal receiver frequency stability shall be �symbol 177 \f "Symbol" \s 12� 0.0002%.



3.2.2.14	Receiver Intermodulation Rejection.  Nominal receiver intermodulation rejection shall be -75 dB.



3.2.2.15	Receiver Spurious and Image Response Rejection.  Nominal receiver spurious and image response rejection shall be -100 dB.	

 

3.2.2.16	Receiver Audio Distortion.  Nominal receiver audio distortion shall be 5% at 1000 Hz. 



3.2.2.17	Receiver Hum and Noise.  Nominal receiver hum and noise shall be -45 dB for 12.5 kHz channels and -50 dB for 25 kHz channels.



3.2.2.18	Battery Revert.  All base stations shall have the built-in capability for battery revert.  Back-up batteries will be provided by the FAA.



3.2.2.19	Number of Channels.  Each base station shall have a minimum of 16 channels, preset for FAA operating frequencies by the vendor prior to shipping.



3.2.2.20	Scanning Operation.  The base stations shall have the capability to perform a normal scanning operation when desired by the user.  Normal scanning operation is defined as the sequential searching of all frequencies for which scan has been enabled.



3.2.3  Repeaters.  Fixed repeaters shall be provided.  Many of the fixed repeaters shall be connected to the public telephone system and/or the FAA’s microwave backbone network (RCL).  Receive and transmit circuit wires from the repeater shall be attached to punch down blocks at the appropriate RCL DIP locations.  Some requirements for interconnection to the RCL are contained in FAA-E-2749a, Radio Communications Link (RCL) Specification.



In addition, a number of portable repeaters with programmable channels shall be provided as a temporary communications capability where needed.  A single channel (transmit/receive frequency pair) shall be used operationally.  The user shall have the capability to reprogram the unit for a different transmit/receive frequency pair.  Portable repeaters shall be self-contained units.  The portable repeater may be a suitcase unit easily transportable by one person; if the portable repeater is the same configuration (size and weight) as the fixed repeater, it shall be easily transportable by one or two persons.  



The following are the desired characteristics and technical requirements for fixed and portable repeaters.  Those characteristics that are described as “nominal” are intended to convey “typical” or “representative” values, as opposed to required values.



3.2.3.1	Frequency Range.  The minimum frequency range of the repeaters shall be 162-174 MHz.



3.2.3.2	Channel Spacing.  The repeaters shall have 

12.5 kHz and 25 kHz channel spacing.



3.2.3.3	Output Power.  The fixed repeaters shall have two configurations, one having a nominal rated output power of 25 watts, the other with a nominal rated output power of 100-125 watts.  The portable repeaters shall have a nominal rated output power of 25 watts. 



3.2.3.4	Voice Privacy.  The fixed and portable repeaters shall have the capability to receive and transmit clear voice. as well as DES signals.  The portable repeaters shall have the capability for DES encryption key loading by the FAA users. 



3.2.3.5	Transmitter Frequency Stability.  Nominal transmitter frequency stability shall be �symbol 177 \f "Symbol" \s 12� 0.0002%. 



3.2.3.6	Spurious and Harmonic Emissions.  Nominal spurious and harmonic emissions shall be -85 dB.



3.2.3.7	Transmitter Hum and Noise.  Nominal FM hum and noise shall be -45 dB for 12.5 kHz channels and -50 dB for 25 kHz channels.



3.2.3.8	Audio Response.  Nominal audio response of the transmitter shall be +1, -3 dB for 6 dB per octave pre-emphasis; 300-3000 Hz bandwidth referenced to 1000 Hz at line input.  Nominal audio response of the receiver shall be +1, -3 dB for 6 dB per octave de-emphasis; 300-3000 Hz bandwidth referenced to 1000 Hz at line input.

3.2.3.9	Audio Distortion.  Nominal audio distortion shall be 5% at 1000 Hz. 



3.2.3.10	Receiver Adjacent Channel Rejection.  Nominal receiver adjacent channel rejection shall be -80 dB for 12.5 kHz channel and -85 dB for 25 kHz channel.



3.2.3.11	Receiver Bandwidth.  Nominal receiver 3 dB bandwidth shall be 3.0 MHz.



3.2.3.12	Receiver Sensitivity.  Nominal receiver sensitivity for 12 dB SINAD shall be 0.35 �symbol 109 \f "Symbol" \s 12�V.



3.2.3.13	Receiver Frequency Stability.  Nominal receiver frequency stability shall be �symbol 177 \f "Symbol" \s 12� 0.0002%.



3.2.3.14	Receiver Intermodulation Rejection.  Nominal receiver intermodulation rejection shall be -75 dB.



3.2.3.15	Receiver Spurious and Image Response Rejection.  Nominal receiver spurious and image response rejection shall be -100 dB.	



3.2.3.16	Receiver Audio Distortion.  Nominal receiver audio distortion shall be 5% at 1000 Hz.



3.2.3.17	Receiver Hum and Noise.  Nominal receiver hum and noise shall be -45 dB for 12.5 kHz channels and -50 dB for 25 kHz channels.



3.2.3.18	Battery Revert.  All repeaters shall have a built-in capability for battery revert.  Back-up batteries for repeaters will be furnished by the FAA.



3.2.3.19	Duplex Operation.  All repeaters shall be capable of duplex operation.



3.2.3.20  Number of Channels.  Fixed and portable repeaters shall be preset for FAA transmit/receive frequency pairs by the vendor prior to shipping.  Only one channel (frequency pair) at a time shall be used operationally for the fixed and portable repeaters.



�3.2.3.20.1 FAA Transmit/Receive Frequencies.



Channel	Uplink	Downlink

A1		169.325	172.925

A2		169.350	172.950

A3		169.375	172.975

A4		169.250	172.850

A5		169.275	172.875

A6		169.300	172.900

A7		169.225	172.825

A8		172.125	simplex

B1		172.150	simplex

B2		172.175	simplex

B3		166.175	simplex





3.2.4  	Communication Interfaces.  The regional network shall be interconnected to the Radio Communications Link (RCL) (the FAA-owned microwave backbone) and/or the Public Switched Network (PSN) via selected fixed repeaters.  The remaining repeaters shall be stand-alone units. 



3.2.4.1 	Public Switched Network (PSN).  VHF/FM repeaters at locations determined by the FAA will be connected to the PSN.  A Microprocessor Radio-Telephone Interconnect (MRTI), or the equivalent, shall be provided with these repeaters.



3.2.4.2  	Radio Communications Link (RCL).  VHF/FM repeaters at locations determined by the FAA will be connected to the RCL, the FAA’s microwave backbone.  Transmit and receive wire pairs from the VHF/FM repeater shall be physically connected to RCL via a punch down block located at the RCL Drop-and-Insert Point (DIP).  Some additional information regarding the RCL is contained in FAA-E-2749a, Radio Communications Link (RCL).



�3.2.5	Miscellaneous Equipment.  All miscellaneous equipment, including antennas, installation hardware, cabling, single-bay and multi-bay battery chargers, battery reconditioners, programming software, etc. necessary for the operation of the radios and the VHF/FM network shall be provided.  Two different types of single and multi-bay battery chargers may be required if the clear voice radios and DES-capable radios are different types.



3.2.6  	Quantities.  The actual number of new mobile radios, portable radios, base stations and fixed and portable repeaters procured shall be at the discretion of the FAA.    



3.2.7  	Environmental Conditions.  The hand-held and mobile VHF/FM radios, repeaters and base stations shall operate in the range of environmental conditions specified in FAA-G-2100F, FAA Electronic Equipment, General Requirements, for Environment II.



3.2.8  Safety.  The RCOM Phase II equipment shall not present a safety hazard to personnel involved in its operation or maintenance.  The RCOM Phase II equipment shall comply in all aspects with Occupational Safety and Health Administration (OSHA) Standards (Title 29 of CFR 1910) and the National Electric Code (NFPA-70).



3.2.9  FCC Type Acceptance and Registration.  The mobile and hand-held VHF/FM radios, base stations and fixed and portable repeaters shall have Federal Communications Commission (FCC) Type Acceptance in accordance with Title 47 of the CFR, Part 90, Subpart I.



3.3	Reliability.



3.3.1  Mean Time Between Failure (MTBF).  The MTBF for portable and mobile radios shall not be less than 15,000 hours.  The MTBF for fixed and portable repeaters shall not be less than 15,000 hours.  The MTBF for base stations shall not be less than 15,000 hours.

�4�PRIVATE ��PRIVATE �.0  ACRONYMS.



AF		Airway Facilities

ALE		Automatic Link Establishment

AT		Air Traffic

ATCT		Airport Traffic Control Tower

CASD		Civil Aviation Security Division

CFR		Code of Federal Regulations

COTS		Commercial Off-The-Shelf

DES		Data Encryption Standard

DIP		Drop-and-Insert Point

DTMF		Dual-tone Multifrequency

EOF		Emergency Operations Facility

FAAAC	FAA Aeronautical Center

FAALC	FAA Logistics Center

FAATC	FAA Technical Center

FIAO		Flight Inspection Area Office

FM 		Frequency Modulation

kHz		Kilohertz

MHz		Megahertz

MRTI		Microprocessor Radio-Telephone 				Interconnect

MTBF		Mean Time Between Failure

NARACS	National Radio Communications System

NAS		National Airspace System

NDI		Non-Developmental Item

NTIA		National Telecommunications & Information 		Administration

OCC		Operational Control Center    

PSN 		Public Switched Network

RCL		Radio Communications Link

RCOM		Recovery Communications

REOF		Remote Emergency Operations Facility

RO		Regional Office

ROC		Regional Operations Center

	SMO       System Management Office



	VHF       Very High Frequency
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