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10.5.5 External RF Jack - Each portable radio will provide an external RF connection (RF Jack) of 50 
ohms impedance, unbalanced. 

 
10.5.6 Accessories Jack - Each portable radio will contain an accessories jack to support a 

speaker/microphone and provisions for external data transfer capability. 
 
10.5.7 Channel Capability - Each radio shall provide a minimum channel capability of two hundred fifty 

six (256) channels. 
 
10.5.8 Transmitter Power Output - Each radio shall provide a programmable high/low power output with 

minimum adjustable range between 1 and 5 watts. 
 
10.5.9 Channel Selection – “Fire” personal portable radio equipment channel selection shall be by rotary 

detent channel selector switch with mechanical end stops.  “Fire” personal portable radio 
equipment shall not use "ramp" up/down channel selection switching. 

 
10.5.10 Carrying Case – “Fire” personal portable radios shall be supplied with a carrying case made of 

leather designed to protect the radio and permit operation without removal from the case.  The 
case shall have a loop for fastening to a belt.  A swivel type belt loop is unacceptable for “fire” 
portable radio use. 

 
10.5.11 Antenna - The portable station shall be supplied with a flexible helical whip antenna of the user’s 

selection from the vendor’s available offerings. 
 
10.5.12 Multi-mode Operation - The receiver and transmitter shall be capable of operating in analog wide-

band (25 kHz channel spacing/16 kHz bandwith/5 kHz modulation), analog narrow-band (12.5 
kHz channel spacing/11 kHz bandwith/2.5 kHz modulation), and narrow-band TIA-102 digital 
mode.  The receiver shall be capable of being programmed to automatically receive any of the 
three modes of operation without operator intervention. 

 
It is desired that the radio be capable of being programmed to automatically change modes of 
transmission to operate in the last received mode (analog wide-band, analog narrow-band, or 
narrow-band TIA-102 digital).  A programmable “revert” timer must also be included to define the 
time the transmitter will stay in the alternate received mode of operation. 
 

10.6 Non-Commercially Powered Transportable Repeater 
 
 All features listed below are subject to the standards and specifications listed in Sections 3, 4 and 5. 
 
10.6.1 Frequency Tolerance - Frequency tolerance (stability) shall be in accordance with the NTIA 

manual. 
 
10.6.2 Operating Voltage - Each Non-Commercially Powered Transportable station will have an 

operating voltage range of 10 - 18 VDC. 
 
10.6.3 Current drain - Maximum allowable current drain is 150 mA while in standby operation. 
 
10.6.4 Transmitter Power Output - The transmitter shall be capable of producing a minimum adjustable 

power output range of 2 to 8 watts rated at continuous duty. 
 
10.6.5 Multi-mode Operation - The receiver and transmitter shall be capable of operating in analog wide-

band (25 kHz channel spacing/16 kHz bandwith/5 kHz modulation), analog narrow-band (12.5 
kHz channel spacing/11 kHz bandwith/2.5 kHz modulation), and narrow-band TIA-102 digital 
mode.  The receiver shall be capable of being programmed to automatically receive any of the 
three modes of operation without operator intervention. 
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 Multimode radios must have the capability to automatically re-transmit in the mode that they 
receive in. 

 
10.7 Commercially Powered Transportable Repeater 
 
 All features listed below are subject to the standards and specifications listed in Sections 3, 4 and 5. 
 
10.7.1 Frequency Tolerance - Frequency tolerance (stability) shall be in accordance with the NTIA 

manual. 
 
10.7.2 Operating Voltage - Each Commercially Powered Transportable station will have an operating 

voltage range of 120 VAC, 60 Hz, and /or 10 - 18 VDC. 
 
10.7.3 Transmitter Power Output - The transmitter shall be capable of producing a continuous minimum 

adjustable power output range of: 
 

A.  High power stations at 60 to 100 watts 
B.  Mid power stations at 30 to 50 watts 
C.  Low power stations at 2 to 5 watts 

 
10.7.4 Multi-mode Operation - The receiver and transmitter shall be capable of operating in analog wide-

band (25 kHz channel spacing/16 kHz bandwith/5 kHz modulation), analog narrow-band (12.5 
kHz channel spacing/11 kHz bandwith/2.5 kHz modulation), and narrow-band TIA-102 digital 
mode.  The receiver shall be capable of being programmed to automatically receive any of the 
three modes of operation without operator intervention. 

 
 Multimode radios must have the capability to automatically re-transmit in the mode that they 

receive in. 
 
10.8 Aeronautical VHF-FM Transceiver 
 
 All features listed below are subject to the standards and specifications listed in Sections 3, 4 and 5.   The 

transceiver must also meet all applicable Radio Technical Committee for Avionics (RTCA) and Federal 
Aviation Administration (FAA) requirements for transceivers operated in an aircraft.  The main receiver 
and transmitter shall operate over a minimum frequency range of 136 MHz to 174 MHz in 2.5 kHz channel 
steps.  Maritime Mobile Station requirements are not required.  

 
 Operating Standards - The radio shall conform to applicable sections of 14 CFR Part 23.1309.  

Radio systems shall meet or exceed the following RTCA DO-160D specifications. 
 
 Control Heads and Panel Mounted Transceivers: 
 DO-160D Env. Cat. [A1Z]BAA[SU]XXXXXXABBBAUMXXXA 
 Remote Mounted Transceivers: 
 DO-160D Env. Cat. [B2Z]BAA[SU]XXXXXXBBBBAUMXXXA 
 
10.8.1 Main Receiver and Transmitter  
 
10.8.1.1 Channel/Frequency Selection:  Channel and frequency selection shall be provided to 

permit the operator (pilot) to select any preset channel, frequency, frequency pair, 
CTCSS tones, CDCSS digital code word, NAC, and Talk Group ID while in flight.  The 
sole exception is the guard receiver and transmitter whose frequency shall be preset. 

 
10.8.1.2 Channel Presets – The main radio shall be a minimum of one hundred (100) operator 

selectable preset channels.  The guard radio shall have a maximum of  two (2) selectable 
preset channels.  Preset channels shall contain receive and transmit frequencies, CTCSS 
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tones, CDCSS digital code words, NAC codes, Talk Group ID’s, Scan settings, and 
alphanumeric channel information. 

 
10.8.1.3 Transmitter - The transmitter shall have an operator selectable ten (10) watt nominal 

(high) and one (1) watt nominal (low) output power selection.  The transmitter shall not 
be designed for operation of more than 10 watts nominal.  The transmitter shall operate at 
the rated power and meet specifications after operation for a 30 second interval of 
transmitting into both a short circuit and an open circuit load connected to the antenna 
port via a proper coaxial cable varied uniformly over a half-wave length. 

 
10.8.2 Guard Receiver 
 
10.8.2.1 Frequency Generation - The guard receiver shall be either synthesized or crystal 

controlled. The guard receiver shall meet the same requirements as the main receiver but 
channel one (1) must operate on 168.6250 MHz in either analog or digital modes. 

 
10.8.2.2 Guard Receiver Frequency - The frequency of 168.6250 MHz shall be simultaneously 

monitored with the main frequency for guard reception. 
 
10.8.2.3 Guard Transmit - A means of quickly selecting the guard transmitter frequency shall be 

provided (i.e. a main/guard toggle switch).  A second transmitter selector shall be 
available if two guard presets are provided (i.e., guard 1/guard 2). 

 
10.8.3 Multi-mode Operation - The receiver and transmitter shall be capable of operating in analog wide-

band (25 kHz channel spacing/16 kHz bandwith/5 kHz modulation), analog narrow-band (12.5 
kHz channel spacing/11 kHz bandwith/2.5 kHz modulation), and narrow-band TIA-102 digital 
mode.  The receiver  shall be capable of being programmed to automatically receive any of the 
three modes of operation without operator intervention. 

 
 It is desired that the radio be capable of being programmed to automatically change modes of 

transmission to operate in the last received mode (analog wide-band, analog narrow-band, or 
narrow-band TIA-102 digital).  A programmable “revert” timer must also be included to define the 
time the transmitter will stay in the alternate received mode of operation. 

 
10.8.4 Encryption/OTAR - The radio shall be capable of encryption and Over the Air Re-keying 

(OTAR).  When optioned, voice and data encryption shall be TIA-102 compliant. 
 
10.8.5 Audio Input Sensitivity 
 
10.8.5.1. The audio required to fully modulate the transmitter shall not exceed that normally 

produced by the aircraft's audio system and/or microphone (reference 14 CFR Part 21, 
FAA AC 21-110(*), RTCA DO-214, and RTCA DO-160D). 

 
10.8.5.2. The radio shall have microphone audio, push-to-talk (PTT), and receive audio available 

for interface with the aircraft audio system.  Audio shall be 600-ohm impedance.  The 
microphone will normally be a noise canceling, single button carbon or amplified 
dynamic microphone, commonly used in aircraft communications (typically 100 ohm 
impedance, 250 millivolts).  PTT operation shall be provided by contact closure to 
airframe ground. 

 
10.8.6 Transmit Sidetone Audio 
 
10.8.6.1 Sidetone audio shall be provided to permit the operator to monitor audio input to the 

transmitter and to assist the operator with word annunciation during high ambient noise 
conditions. 
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10.8.6.2 Sidetone output shall be 3 to 10 dB below the adjusted receiver output level.  Sidetone 
distortion shall not exceed 5%.  Sidetone level shall be adjustable (up to 5 VRMS 
minimum) while the radio is connected to the aircraft's audio system without 
disassembling the radio. 

 
10.8.7 Display - The radio shall simultaneously display the channel number in use, and either the 

frequency in use or an operator programmable eight character (minimum) alpha numeric channel 
designator.  The display of the frequency and alpha numeric channel designator must be operator 
selectable if it is not simultaneously displayed. A means of identifying wide-band, narrow-band, 
and digital operation shall be displayed.  Controls and the display shall meet human factors and 
have a minimum acceptable viewing angle of +/- 80 degrees.  Display information shall be easily 
visible in direct sunlight.  

 
10.8.8 Volume Controls - Separate volume controls shall be provided for the main and guard receive 

audio outputs.  The audio outputs shall be combined as a single output. 
 
10.8.9 Primary Power - A primary power on/off switch shall be provided.  The radio shall operate on a 

nominal +27.5 VDC and draw no more than 10 amperes in transmit operation. 
 
10.8.10 Indicators - Indicators shall be provided to indicate transmitter activation and signal reception for 

the main and guard radios. 
 
10.8.11 Squelch Override - A squelch override switch shall be provided to the operator for audio testing 

and volume adjustment.. 
 
10.8.12 Scanning/Priority - All main preset channels shall be capable of being scanned.  Scanning shall be 

enabled/disabled by the operator on a per channel basis.   A priority channel shall be operator 
selectable.  A means of identifying that the radio is scanning shall be displayed.   

 
10.8.13 DTMF - A standard 12-digit Dual-Tone Multi-Frequency (DTMF) encoder pad shall be included. 
 
10.8.14 Time-Out-Timer - A time-out-timer shall be operator enabled/disabled.  The time-out-timer shall 

turn off the transmitter after 90 seconds of continuous operation.  It shall reset when the 
transmitter PTT circuit is deactivated. 

 
10.8.15 Cooling - The radio shall be self cooled. 
 
10.8.16 Front Panel - The front panel shall be a backlit panel operable from the avionics dimming bus 

operating on a nominal 27.5 VDC. 
 
10.8.17 Identification Tag - An identification tag(s) containing all required markings will be permanently 

affixed to the exterior of each unit for quick identification.  Minimum information shall include:  
Manufacturer, model number, part number, serial number, revision/modification status, and all 
software versions currently loaded into major radio components. 

 
10.8.18 Labeling - All controls shall be clearly and permanently labeled and shall be easily discernible 

whenever the backlit panel is illuminated. 
 
10.8.19 Programming 
 
10.8.19.1 Presets - All preset channels shall be operator programmable utilizing front panel controls 

with the pilot wearing the required personal protective equipment (i.e. flight gloves) 
while in flight.  The main and guard receivers shall not be disabled during programming.  
Programming shall not require that the radio be turned off to enable new operator-
programmed settings. 
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10.8.19.2 Guard Frequency - Guard frequency programming and edit functions shall be disabled 
during normal programming operations to ensure that the guard preset frequency 
assignment remains undisturbed during main frequency programming operations.  A 
means of disabling operator guard programming shall be provided thus limiting guard 
programming functions to maintenance or computer-to-radio capability. 

 
11  SOFTWARE - OPERATING, PROGRAMMING AND DIAGNOSTIC  
 

All operating, programming and diagnostic software shall be available to program and test the radios in all 
three operating modes, TIA-102 digital narrowband, analog narrowband and analog wideband, and shall be 
available at the time of offer. 

 
11.1 Licenses - All applicable software licenses shall be furnished for each radio purchased under this contract.  

The license shall allow unlimited use of the software for each specific facility location.   This unlimited use 
of software shall also be applicable to keyloader operations (encryption), where required. 

 
11.2 Media - Software shall be provided on 3-1/2" IBM formatted diskette(s) or CD-ROM.  CD-ROM is 

preferred. 
 
11.2.1 Quantities - Quantities shall be established on a per order basis. 
 
11.3 Programming interface equipment - Quantities shall be established on a per order basis.   
 
11.4 Computer Operating System  - Diagnostic and programming software shall run under Windows 95, 

Windows 98, or Windows NT.  DOS based software is not acceptable. 
 
11.5 Software Updates - Updates of radio programming and radio operating software/firmware, and any 

associated hardware required, (e.g., ROM and/or EEPROM) shall be provided for the first three years after 
delivery at no additional cost to the Government.  Software updates shall be provided to all delivery 
locations in the same quantities as delivered for the initial software orders. 

 
11.6 Software Password Protection - Password protection of all programmable input data shall be available.  For 

multiple zone radios, password protection shall also be available on a zone by zone basis.  Each zone shall 
be able to have its own unique password. 

 
11.7 Cloning for “Fire” Personal Portable - Cloning capability in portables (portable-to-portable), including 

interface cabling as required, will be supplied as listed above. “Complete” radio-to-radio and “zone-by-
zone” cloning capability is required and will be consistent throughout a radio's life cycle.  Radio-to-radio 
and zone-by-zone cloning ability/capability will not be limited to a specific software revision or hardware 
version (e.g., software version or ROM and/or EEPROM revision) but will extend to all radios of the same 
type regardless of date of manufacture. 

 
In a “complete” radio-to-radio clone, the following items shall not be cloned: 
 

1.  Electronic serial number 
2.  Unit Identifier (ID) 
3.  Encryption Keys 
4.  IP Address, if applicable 

 
It is desired to have portable-to-mobile radio cloning capability if a manufacturer produces both a 
portable and a mobile radio. 
  

11.8 Keyboard Programmability for  “Fire” Portable Radios – “Fire” portable radios shall have the following 
capabilities programmable from the keyboard. 

 
11.8.1 Frequencies - Transmit and receive frequencies shall be individually programmable by channel. 
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11.8.2 Analog Mode Squelch Control - In analog mode, input of CTCSS tone frequencies or CDCSS 

codes (code words) shall be available on a frequency by frequency (receive or transmit channel) 
basis.  The ability to enable or disable this function shall also be available on a receive or transmit 
channel basis.  

 
11.8.3 Digital Mode Controls - In digital mode, the input of Network Access Codes (NAC) and Talk 

Group IDs shall be available on a frequency by frequency (receive or transmit channel) basis. 
 
11.8.4 Mode Selection List - A sixteen (16) item selection list or equivalent, from the keyboard, shall be 

available for the selection of the desired CTCSS, CDCSS, NAC and Talk Group on a channel by 
channel basis. 

 
11.8.5 Password Protection - The ability to input or change software passwords shall be available from 

the keyboard. 
 
12   MANUALS 
 
12.1 Technical Service Manuals (TSM) - TSMs shall be packaged with the associated equipment and shall 

furnish adequate information for installation and maintenance.  As a minimum, the following shall be 
included in each TSM as applicable: 

 
(a) Initial installation instructions, 
(b) Service adjustment instructions, 
(c) Complete schematic diagrams and parts list, photographs, diagrams or other aids 
showing the location of all components.  Printed circuit board diagrams showing all 
component locations and printed circuit traces, 
(d) Complete alignment instructions, 
(e) Description of circuit operation, 
(f) Intercabling diagrams, 
(g) Block diagrams, 
(h) Maintenance and troubleshooting procedures, 
(i) Technical specifications 
(j) Specific configurations, such as VHF/UHF crossband linking and RF or Microwave 
interface Links, remote control, etc. 

 
12.1.1 Quantities - Quantities shall be established on a per order basis. 
 
12.1.2 CD-ROM Option - If a CD-ROM version of the TSM is available, it may be ordered on a per 

order basis. 
 
12.2 User Manuals 
 

One hard copy of the Users Manual will be furnished per base, mobile, portable and aircraft unit.  The User 
Manual shall describe the features of the specific radio equipment furnished and how to use it.  This User 
Manual shall be the same manual provided to commercial customers. 

 
13  TRAINING 
 

Complete technical diagnostic and maintenance training courses shall be offered for each specific type of 
radio equipment furnished under this contract.  Courses covering more than one equipment type will be 
acceptable.  Each training course shall be offered at least semi-annually.  Each shall be available at fixed 
price throughout the base year and each option year of the contract. 
 
All student training materials required for the training shall be included in the cost of the training and shall 
become the property of the Government upon completion of the training. 
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14 COMMUNICATION TEST SET 
 

A communications service monitor/analyzer is a consolidated electronic test device that is capable of 
providing various performance tests on amplitude modulated, analog frequency modulated, and digitally 
modulated receivers and transmitters.  The digital mode must conform to the TIA-102 Common-Air-
Interface standard.  The service monitor must have the capability of performing all tests in the minimum 
frequency range of 1 MHz to 1000 MHz.  Time based aging must be better than 0.5 PPM per year.  Time 
base stability must be better than 0.05PPM 
 
The monitor shall operate with the functionality of the following discrete test instruments. 
 

• RF frequency meter 
• RF signal generator 
• Spectrum analyzer with tracking generator 
• Modulation meter 
• BER meter 
• Power meter 
• SINAD and distortion meter 
• Audio frequency counter 
• Audio tone signal generator 
• CTCSS, CDCSS, and DTMF encoder 
• CTCSS and CDCSS decoder 
• DTMF tone sequence decoder 
• TDMR Cable fault locator 
• Oscilloscope  
• Signal strength meter 

 
The monitor must be capable of performing the following digital diagnostic tests and measurements; 
     

• Free running BER capability.  Measurement range from 0 to 20% BER. 
• Encryption /decryption capable : DES, DES XL, DES OFB (optional feature) 
• P25 Trunking (Optional Feature) 
• Generation of digital 1011Hz test tone frame 
• Generation of digital 5%BER calibration tone 
• Generation of digital silence signal frame 
• P25 Link control field decoder 
• Decoding of P25 code words, including Link Control Format, high speed data, low speed data, and 

raw data stream 
• P25 digital keypad decoder 
• P25 digital voice frame encoder/decoder 

 
15  SCANNING MONITOR RECEIVER 
 

All features listed below are subject to the Receiver Standards and Specifications listed in Sections 3, 4 and 
5.   
 
The Scanning Monitor Receiver shall be capable of being dash mounted in a vehicle or used as a desk-top 
base station.  Primary power shall be from 12 VDC (nominal) with external 120 VAC, 60 Hz wall 
transformer/power pack available, or internal integrated 120 VAC power supply, for base station operation.  
The receiver shall be provided with a telescopic antenna, AC adapter (if applicable), cigarette lighter cord, 
DC power cord, and mobile mounting bracket and screws. 

 



                              Page 45 of 46 

15.1 Frequency Coverage - Frequency coverage shall be continuous in the range of 25 MHz to1300 MHz, 
excluding the cellular bands (824 to 849 and 869 to 894 MHz) and the UHF television bands (512 to 745 
MHz).  The 700 MHz Public Safety band shall be included. 

 
15.2 Programmable Channel Scan - The Scanning Monitor Receiver shall have at least 500 individual memory 

channels that are capable of being scanned.  The channel configuration shall be arranged such that each 
zone or bank shall contain approximately 50 channels.  For example: 10 zones of 50 channels. 

 
15.3 Squelch/Selective Calling Systems - In analog mode of operation, the receiver shall support CTCSS and 

CDCSS as defined in TIA/EIA-603, on a per channel basis.  In the TIA-102 digital mode of operation, the 
receiver shall support the use of NACs (Network Access Codes) and TGIDs (Talk-Group IDs), on a per 
channel basis.       

 
15.4 Priority Channels - Any single channel shall be capable of being designated as a priority channel.  At least 

10 channels shall be capable of being designated as a priority channel.  
 
15.5 Antenna Connector - A "standard" 50 ohm BNC type connector shall be provided for connection to an 

external antenna.  An internal switchable in-line attenuator shall be provided for use in high RF 
environments. 

 
15.6 Alpha-Numeric Display - The receiver shall be provided with a backlit LCD display and have the 

capability to display all pertinent channel information, such as frequency, channel number, alpha channel 
tag, received signal strength indicator, selective calling code (CTCSS, CDCSS, NAC, TGID), and other 
scanning mode status indicators. 

 
15.7 Front Panel Controls - The front panel keypad and control knobs shall be backlit to enhance operation in 

low light conditions.  
 
15.8 Multi-mode Operation - The receiver shall be capable of operating in analog wide-band (25 kHz 

bandwidth/5 kHz modulation), analog narrow-band (12.5 kHz bandwidth/2.5 kHz modulation), narrow-
band TIA-102 digital mode, wide broadcast FM mode (75 kHz modulation), and AM.  Conventional, as 
well as trunked operation is required.  The scanning receiver shall support TIA-102 trunked operation.  
Support of other commonly used trunking formats is desirable. 

 
15.9 Speaker - An integral 2 watt, or greater, speaker matched to the audio amplifier shall be furnished.  A jack 

for connection to an external speaker shall be provided. 
 
15.10 Remote Control Operation - A standard RS-232C port shall be provided for PC control and remote 

operation of all aspects of the receiver. 
 
15.11 Cloning Feature - Cloning capability, on a zone-by-zone basis, of programmed channels, from one unit to 

another shall be provided.         
 
16  SERVICES 
 

Specific services may be offered as an option.  Such services shall be performed at the customer and/or 
vendor’s service locations during normal business hours.  Services shall be provided by qualified personnel 
and performed in accordance with any manufacturer’s instructions and good commercial practices. Special 
transportation needs (helicopter, boat, snowmobile, horses) may be provided by the government. 

 
16.1 Equipment Installation/Removal – This service category is self-explanatory in that it provides for the 

installation and removal of fixed equipment, including mobile radios with antennas.  Mobile installations 
should be quoted for both Front mount and trunk mount radios.  Installation shall include hookup to power 
supply, antenna leads, and telephone lines, and system grounding (TIA/EIA-607, Commercial Building 
Grounding and Bonding Requirements for Telecommunications (ANSI/TIA/EAI-607-94)), antenna 
systems, photo-voltaic systems, programming, and operational checks as applicable.  Radio programming 
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may be provided by the Government.  Removal shall only be required in conjunction with orders for 
installation of new equipment. When removing old radios, cables are not to be cut. Antenna holes when not 
being reused will have rubber plugs installed in them.  Repeater installation shall include installation of 
duplexers, RF isolators, combiners and shall include documented duplexer desensitization measurements, 
duplexer insertion loss measurements, adjacent channel rejection measurements, and site noise levels.  
Documented site measurements, as per TIA/EIA-603, will be provided to the customer. 

 
16.2 Maintenance Service – This service category is similar to extended warranty service, whereby the vendor 

agrees to keep the equipment up to manufacturer specifications and make all necessary repairs, if and when 
needed.  This service includes the labor and parts required to repair units that have become defective 
through normal wear and usage, as well as shipping cost to and from the repair facility. 

 
  


