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SOURCE SELECTION INFORMATION

DISCLOSURE RESTRICTED WHEN ANNOTATED

ILS SPECIFICATION COMPLIANCE MATRIX

NON DEMONSTRATION AREAS
	Specification Requirements


	Fully

Compliant
	Reference/ Comments

	ID


	Paragraph Number
	Title
	Requirement
	Yes
	No
	

	CM01 
	3.2.2.2.1
	Materials, processes, and parts
	The equipment shall meet the requirements of FAA-G-2100g, paragraph 3.3.1 for materials, processes, and parts.
	
	
	

	CM02 
	3.2.2.2.1-A
	Iron and Steel
	Iron and steel shall be used only when necessary to comply with strength requirements.


	
	
	

	CM03 
	3.2.2.2.1-A
	Iron and Steel
	Outside equipment enclosures, exposed to Environment III outside conditions, shall not be made of steel.

	
	
	

	CM04 
	3.2.2.2.1-A
	Iron and Steel
	When approved for use, iron and steel shall be treated to prevent corrosion.


	
	
	

	CM05 
	3.2.2.2.1
	Fibrous Material, Organic
	Organic fibrous material shall not be used.
	
	
	

	CM06 
	3.2.2.2.1-C
	Fungus-inert Materials.
	Materials used shall be fungus-inert, except within hermetically sealed assembly.
	
	
	

	CM07 
	3.2.2.2.1-C
	Fungus-inert Materials.
	Materials from Group I are preferred, but when materials from Group II have to be used, they shall be rendered fungus inert by compounding with a permanently effective fungicide or by suitable surface treatment.
	
	
	

	CM08 
	3.2.2.2.1-C
	Fungus-inert Materials.
	They shall pass the fungus test specified in ASTM G21, with no visible growth of fungus after 28 days.
	
	
	

	CM09 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Insulating materials shall be selected

based on meeting or exceeding the use requirements of the following:  temperature endurance, moisture absorption and penetration, fungus resistance, dielectric strength, dielectric constant, mechanical strength, dissipation factor, ozone resistance, and flammability.
	
	
	

	CM010 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Polyvinyl chloride insulating materials for external cables shall be in accordance with NFPA-70.
	
	
	

	CM011 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Ceramics shall conform to MIL-I-10 or equivalent, 
	
	
	

	CM012 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Ceramic insulators shall conform to MIL-I-23264 or equivalent.  
	
	
	

	CM013 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Sleeving shall provide adequate dielectric strength and leakage resistance under the designated service conditions.
	
	
	

	CM014 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Cast thermosetting plastic used for electrical insulation shall be in accordance with L-P-516 or equivalent.
	
	
	

	CM015 
	3.2.2.2.1-D
	Insulating Materials, Electrical.
	Other electrical materials having moisture absorption of greater than 1 percent shall be impregnated with a suitable moisture barrier material.
	
	
	

	CM016 
	3.2.2.2.1-E
	Lubricants.
	Low volatility lubricants shall be used.  
	
	
	

	CM017 
	3.2.2.2.1-E
	Lubricants.
	The lubricant shall be chemically inert with respect to the materials or other lubricants it contacts.  
	
	
	

	CM018 
	3.2.2.2.1-E 
	Lubricants.
	Silicone and graphite base lubricants shall not be used.
	
	
	

	CM019 
	3.2.2.2.1-F
	Rubber natural.
	Natural rubber shall not be used.
	
	
	

	CM020 
	3.2.2.2.1-G
	Wood and Wood Products.
	Wood and wood products shall not be used inside equipment.
	
	
	

	CM021 
	3.2.2.2.1-H
	Thread Locking and Retaining Compounds.  
	Reserved

 
	
	
	

	CM022 
	3.2.2.2.1-H
	Thread Locking and Retaining Compounds.  
	Thread locking and retaining compounds shall be applied such that the required level of locking or retaining is achieved and maintained.
	
	
	

	CM023 
	3.2.2.2.1-H
	Thread Locking and Retaining Compounds.  
	Compounds shall not impair electrical conductivity, cause or accelerate corrosion, or be used where failure would endanger personnel or damage equipment,
	
	
	

	CM024 
	3.2.2.2.1-H
	Thread Locking and Retaining Compounds.  
	Such compounds shall be compatible with the material to which they are bonded.
	
	
	

	CM025 
	3.2.2.2.1-I
	Antiseize Compounds.  
	Antiseize compounds shall conform to MIL-T 22361 or TT-S-1732 or equivalent.  
	
	
	

	CM026 
	3.2.2.2.1-I
	Antiseize Compounds.  
	Graphite base antiseize compounds shall not be used.
	
	
	

	CM027 
	3.2.7
	Adjustment and storage of entered parameter data
	Adjustments shall be of an essentially permanent nature.
	
	
	

	CM028 
	3.2.7
	Adjustment and storage of entered parameter data
	Electronic adjustments shall be stored in non-volatile media.90 days minimum retention with settings recalled and restored automatically upon restoration of system power.
	
	
	

	CM029 
	3.2.9
	Electromagnetic interference EMI control
	Spurious RF energy applied to the antenna transmission line under normal operating conditions shall be more than 60 dB below the power of the fundamental carrier energy.
	
	
	

	CM030 
	3.2.9
	Electromagnetic interference EMI control
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Localizer shall be less than or equal to 5.0 W effective radiated power ERP.
	
	
	

	CM031 
	3.2.9
	Electromagnetic interference EMI control
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Glide Slope shall be less than or equal to 5.0 W effective radiated power ERP.
	
	
	

	CM032 
	3.2.9
	Electromagnetic interference EMI control
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Marker Beacon shall be less than or equal to 1.0 W effective radiated power ERP.
	
	
	

	CM033 
	3.2.9
	Electromagnetic interference EMI control
	For equipment designed for connection to either the public or private telephone networks, the contractor shall obtain FCC Registration in accordance with FCC Rules and Regulations, Part 68.
	
	
	

	CM034 
	3.2.9
	Electromagnetic interference EMI control
	All components of the RMM subsystem shall meet the requirements for Class A computing devices in accordance with subpart B, Part 15, and certification in accordance with subpart J, Part 2 of the FCC Rules and Regulations.


	
	
	

	CM035 
	3.2.9.1
	Electromagnetic compatibility 
	In addition to the requirements of FAA-G-2100, paragraph 3.3.2 for electromagnetic compatibility EMI/EMC, the vendor shall meet the requirements of CFR Title 47 Part 87.Telecommunications, Federal Communications Commission, Part 87, of the FCC Rules and Regulations for all equipment that radiates in the frequency bands protected for radio navigation.
	
	
	

	CM036 
	3.2.10
	Transmitter RF power sampling
	Repeatability and long-term stability shall be ±2 percent.
	
	
	

	CM037 
	3.2.11
	Transmitter internal RF power measurement
	Linearity of the internal sensors shall be such that their readings track the actual RF power as measured externally to an accuracy of ±2 degrees over the range from normal calibrated power to 4dB below normal power.
	
	
	

	CM038 
	3.2.13
	Transient protection
	The equipment shall be protected against damage or operational impairment resulting from induced transients on any ungrounded AC power line, communication, control, signal, or monitor line entering or leaving the subsystem or equipment shelter or ancillary unit in accordance with FAA Standard 019d and paragraph 3.1.1.6.f of Specification FAA-G-2100.
	
	
	

	CM039 
	3.2.14
	Output circuit protection
	All equipment output circuits and transmitter RF output circuits shall be protected in accordance with the requirements of paragraph 3.1.1.8 of Specification FAA-G-2100 such that operation into an open circuit or short circuit does not cause damage to the equipment.
	
	
	

	CM040 
	3.2.15
	Environmental service conditions
	Environmental service conditions are defined in Appendix A of this specification. Localizer, Glide Slope, and Marker Beacon transmitter subassemblies shall meet requirements of Environment 2.
	
	
	

	CM041 
	3.2.15
	Environmental service conditions
	Antennas and distribution/monitoring components which are not enclosed in an environmentally controlled shelter shall meet requirements of Environment 3.
	
	
	

	CM042 
	3.2.17
	Standby power
	A battery charging system to maintain the batteries when operating on primary power shall be provided.
	
	
	

	CM043 
	3.2.17
	Standby power
	An automatic shutdown shall be provided to prevent damage to the equipment or batteries when the battery voltage falls below a preset threshold
	
	
	

	CM044 
	3.2.17
	Standby power
	Marker Beacon and Far-Field Monitor batteries shall fully recharge from 50 percent usage capacity to full capacity in 24 hours or less.
	
	
	

	CM045 
	3.2.18.1
	Corrective maintenance requirements
	The Mean Time to Repair MTTR of any subsystem shall be less than 30 minutes.
	
	
	

	CM046 
	3.2.18.2
	Preventive maintenance requirements
	Ninety-five percent of all routine maintenance procedures required for the ILS shall be accomplished in less than 15 minutes.
	
	
	

	CM047 
	3.2.20.1
	Localizer MTBF
	The Localizer subsystem shall have a specified MTBF of not less than 4000 hours as a serial reliability model.
	
	
	

	CM048 
	3.2.20.2  
	Glide Slope MTBF
	The Glide Slope subsystem shall have a specified MTBF of not less than 4000 hours as a serial reliability model.
	
	
	

	CM049 
	3.2.20.3
	Marker Beacon MTBF
	The individual Marker Beacon subsystems shall each have a specified MTBF of not less than 10,000 hours as a serial reliability model.
	
	
	

	CM050 
	3.2.20.4  
	Localizer Far-Field Monitor FFM MTBF
	The FFM subsystem shall have a specified MTBF of not less than 10,000 hours as a serial reliability model.
	
	
	

	CM051 
	3.2.20.5
	Remote Control subsystem MTBF
	The remote control equipment group RSCU and RSIC shall have a specified MTBF of not less than 20,000 hours as a serial reliability model.
	
	
	

	CM052 
	3.2.21
	Continuity of service
	The continuity of service of the Localizer and Glide Slope expressed as a probability of not losing the radiated guidance signals shall be equal to or greater than the requirements shown in Table VI.
	
	
	

	CM053 
	3.2.22
	Integrity of signal
	Integrity of the signal expressed as a probability of not radiating false guidance signals shall be equal to or greater than the requirements shown in Table VI.
	
	
	

	CM054 
	3.2.23
	Failsafe
	The monitoring of the ILS shall be fail-safe such that failure of any part of the monitor subsystem either results directly in an alarm condition, or does not alter any alarm threshold level so as to allow an out-of-tolerance condition to occur without detection.
	
	
	

	CM055 
	3.2.23
	Failsafe
	For such parts as electronic or electromagnetic switching devices where it is not practical to provide failsafe operation under both modes of failure open circuit and short circuit, failsafe protection shall be provided for the mode of failure having the higher probability.
	
	
	

	CM056 
	3.2.24
	Antenna support structure design
	The design, manufacture and workmanship, factory finish, plans and markings, foundation designs, and protective grounding for steel towers and supports shall be in accordance with EIA Standard RS‑222, FAA Specification FAA-910 and FAA Standard 019.  
	
	
	

	CM057 
	3.2.24
	Antenna support structure design
	Heights of towers and platforms shall be as indicated in the subsystem antenna requirements set forth herein.  
	
	
	

	CM058 
	3.2.24
	Antenna support structure design
	The wind and ice loading conditions for all towers and supports shall be as specified for Environment III of Appendix A of this specification modifies EIA Standard RS-222 for this application.
	
	
	

	CM059 
	3.2.24
	Antenna support structure design
	All steel members, including hardware, shall be hot dip galvanized after fabrication.
	
	
	

	CM060 
	3.2.24
	Antenna support structure design
	Foundations shall be designed for soil pressure of 3000 pounds per square foot.
	
	
	

	CM061 
	3.2.24.1
	Marker Beacon and FFM antenna mounting
	Self-supporting steel towers shall be provided for mounting the middle and outer Marker Beacon antennas.
	
	
	

	CM062 
	3.2.24.3
	Glide Slope tower 
	A self-supporting Glide Slope tower shall be comprised of sections that allow adjusting the height of the tower in increments for each of the configurations with no more than 5 feet of tower extending beyond the upper antenna.
	
	
	

	CM063 
	3.2.24.3
	Glide Slope tower 
	The tower shall have a climbing ladder and safety hardware meeting all OSHA 3124 and 29 CFR 1910.27 safety requirements.
	
	
	

	CM064 
	3.2.24.3
	Glide Slope tower 
	Obstruction lights, air terminal lightning rods, and antenna hardware shall be furnished in the installation kit.
	
	
	

	CM065 
	3.2.24.4
	Antenna tower and support finishes
	All towers and antenna supports shall be painted in accordance with FAA Advisory Circular 70/7460-1.
	
	
	

	CM066 
	3.2.24.4
	Antenna tower and support finishes
	Glide Slope towers shall be painted in an obstruction-marking pattern of alternating aviation orange, color 12197 and insignia white, color 17875 in accordance with Federal Standard 595.  
	
	
	

	CM067 
	3.2.24.4
	Antenna tower and support finishes
	Painting and finish of all towers and supports shall be in accordance with FAA-STD-003.
	
	
	

	CM068 
	3.2.28.2
	Physical security 
	The ILS security detection methods and reporting procedures shall be designed so as to minimize the occurrence of false security alarms without compromising facility security.
	
	
	

	CM069 
	3.3.3.5-A
	Transmitter stability
	Variations in the following parameters over the service conditions shall be equal to or less than the limits tabulated below:

Carrier power at carrier output   ±5.0 percent
	
	
	

	CM070 
	3.3.3.5-B
	Transmitter stability
	 Sideband ratio
±0.5 dB
	
	
	

	CM071 
	3.3.3.5-C
	Transmitter stability
	 Carrier modulation 
±1 percent each tone
	
	
	

	CM072 
	3.3.3.5-D
	Transmitter stability
	 Carrier modulation balance ±0.002 DDM
	
	
	

	CM073 
	3.3.3.5-E
	Transmitter stability
	 Sideband balance  ±0.3 dB
	
	
	

	CM074 
	3.3.3.5-F
	Transmitter stability
	 RF phase between carrier and sideband outputs    ±10 degrees
	
	
	

	CM075 
	3.3.3.5-G
	Transmitter stability
	 Navigational tone frequency  ±1.0 percent
	
	
	

	CM076 
	3.3.3.5-H
	Transmitter stability
	 Transmitter carrier frequency  ±0.002 percent
	
	
	

	CM077 


	3.3.3.5
	Transmitter stability
	The above requirements shall be met for any setting of sideband amplitude between 20 mW and 500 mW.
	
	
	

	CM078 
	3.3.4.9.4
	Monitor stability
	The components of the integral monitoring subsystem shall be designed such that monitor values remain stable over the specified service conditions and once calibrated.
	
	
	

	CM079 
	3.3.4.9.4
	Monitor stability
	The monitor shall require no readjustment for seasonal changes in environmental conditions.
	
	
	

	CM080 
	3.3.4.9.4
	RF amplitude
	The integral monitor shall maintain the following parameter stability under Environment III conditions for portions of the integral monitor subsystem external to the Localizer shelter, and under Environment II conditions for portions of the integral monitor subsystem located inside the shelter:

DDM

± 0.002
	
	
	

	CM081 
	3.3.4.9.4
	RF amplitude
	RF amplitude
± 5 percent
	
	
	

	CM082 
	3.3.4.9.4
	RF amplitude
	Modulation       ± 1 percent  Absolute
	
	
	

	CM083 
	3.3.4.10 
	Mechanical design and frangibility
	The antenna array, cable raceway, and monitor/distribution unit housing shall be designed to collapse under impact from an aircraft imparting 4000 lbs-force of shear force parallel to the runway centerline, with minimal damage to the aircraft.
	
	
	

	CM084 
	3.3.4.10
	Mechanical design and frangibility
	Cables and connectors shall break away upon impact so as to not impede the aircraft.
	
	
	

	CM085 
	3.3.4.10
	Mechanical design and frangibility
	Frangibility break point shall be 3 inches or less above ground as described in FAA Advisory Circular AC 150/5300-13 paragraph 305a.4.
	
	
	

	CM086 
	3.3.4.10.3
	Wind and ice loading
	The antenna subsystem components shall remain mechanically stable under conditions of a wind velocity of 100 mph with a 1/2 –inch radial coating of clear ice.
	
	
	

	CM087 
	3.3.5.4.3 
	Fault detected by a single monitor.  dual monitor systems
	If only one monitor senses a fault and that fault persists beyond the preset period of time, an indication of the single monitor alarm status shall be transmitted to the remote control point.
	
	
	

	CM088 
	3.3.5.6
	Localizer monitor failsafe
	The Localizer monitor shall meet the failsafe requirements described in paragraph 3.2.23.
	
	
	

	CM089 
	3.3.6.6-A
	FFM receiver performance
	The FFM subsystem receivers shall meet the following requirements over the environmental service conditions:

Frequency range:  108 to 112 MHz
	
	
	

	CM090 
	3.3.6.6-B
	FFM receiver performance
	Localizer channel selection by a frequency synthesizer
	
	
	

	CM091 
	3.3.6.6-C
	FFM receiver performance
	 Desensitization:  Application of a 4 volt signal 4 MHz removed from the Localizer carrier frequency does not cause more than a 2 dB reduction in the detected level of a 5 microvolt 30 percent modulated signal at the Localizer carrier frequency
	
	
	

	CM092 
	3.3.6.6-D
	FFM receiver performance
	 Sensitivity:  No more than five microvolts for 10 dB.S+N/N, 20 percent modulation, 90 Hz
	
	
	

	CM093 
	3.3.6.6-E
	FFM receiver performance
	 IF image rejection:  90 dB minimum
	
	
	

	CM094 
	3.3.6.6-F
	FFM receiver performance
	 Frequency stability: .002 percent
	
	
	

	CM095 
	3.3.6.6-G
	FFM receiver performance
	 Cross modulation:  With an input signal of 5 microvolts, application of an interfering signal of 5 millivolts, modulated at 50 percent and separated from the desired signal by 50 KHz, does not cause no more than 10 percent distortion of the demodulated audio from the desired signal.
	
	
	

	CM096 
	3.3.6.6-H
	FFM receiver performance
	Selectivity: 15 kHz minimum at -6 dB

35 kHz maximum at -60 dB
	
	
	

	CM097 
	
	
	 60 kHz maximum at -90 dB
	
	
	

	CM098 
	3.3.6.6-I
	FFM receiver performance
	Input impedance:  50 ohms ±10 ohms
	
	
	

	CM099 
	3.3.6.6-J
	FFM receiver performance
	Audio frequency response linearity:  Better than 0.1 dB for 20 percent modulation at 90 Hz and 150 Hz
	
	
	

	CM0100 
	3.3.6.6-K
	FFM receiver performance
	 Audio output level:  For a 20 microvolt input signal 20 percent modulated at 90 Hz, the audio output level can be varied from 0 to at least 125 percent of the minimum level required by the FFM input..  For any RF signal level between the AGC threshold and 10 millivolts, the detected audio output will vary no more than 3 dB
	
	
	

	CM0101 
	3.3.6.6-L
	FFM receiver performance
	 Detector linearity:  The detected audio output is linear over the range of 15 to 40 percent modulation.  The DC  output derived from the detected audio is constant within 1 dB or the range of 15 to 40 percent modulation
	
	
	

	CM0102 
	3.3.6.6-M
	FFM receiver performance
	 Audio distortion:  Less than 5 percent at 90 Hz and 150 Hz  for a 30 percent modulated  RF input signal with an amplitude between 50 microvolts to 10 millivolts
	
	
	

	CM0103 
	3.3.6.6-N
	FFM receiver performance
	 Transient filtering:  Only changes in DDM detected by the FFM receiver which deviate from the nominal value for longer than one second will be output to the FFM monitor
	
	
	

	CM0104 
	3.3.6.8
	Time delay and reset
	The timer shall be automatically reset if, within the preset delay time.  nominally 10 seconds, both monitors detect that the signal has returned to within the preset tolerance limits.
	
	
	

	CM0105 
	3.3.6.9 
	FFM equipment enclosures
	The FFM electronics cabinet and battery shelf shall be of aluminum or steel construction, designed to be mounted inside a Marker Beacon subsystem or similar sized equipment shelter.
	
	
	

	CM0106 
	3.3.6.9 
	FFM equipment enclosures
	The FFM electronics cabinet shall be vented as required for adequate convection cooling with RF screening as required to meet equipment performance requirements.
	
	
	

	CM0107 
	3.3.6.9.1
	FFM battery shelf
	A rustproof metal battery shelf designed to support the batteries needed to satisfy the power requirements of the FFM shall be provided.
	
	
	

	CM0108 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall provide adequate maintenance access, shall provide adequate protection against damage caused by electrolyte leakage
	
	
	

	CM0109 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall provide adequate physical protection for the batteries including protection from a short circuit across the terminals.
	
	
	

	CM0110 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall permit the necessary air flow for ventilation.
	
	
	

	CM0111 
	3.3.6.9.2
	FFM equipment and battery mounting options
	If the FFM is designed such that the electronics are normally located within the marker beacon electronics subsystem cabinet, an optional dedicated FFM cabinet with all mounting hardware, cables, and battery shelf shall be provided if ordered.
	
	
	

	CM0112 
	3.3.6.9.2
	FFM equipment and battery mounting options
	If a stand-alone FFM cabinet is used, it shall be no larger than the Marker Beacon cabinet.
	
	
	

	CM0113 
	3.3.6.9.2
	FFM equipment and battery mounting options
	The specified common battery, power supply, and battery charger shall have sufficient capacity to power both the Marker Beacon and FFM electronics for the required length of time, and recharge the battery in the required length of time.
	
	
	

	CM0114 
	3.4.2
	UHF Glide Slope subsystem performance 
	The Glide Slope shall be adjustable to produce glide path angles between 2 and 4 degrees.
	
	
	

	CM0115 
	3.4.2
	UHF Glide Slope subsystem performance 
	The glide path shall be capable of being maintained to within 4 percent of the commissioned glide path angle for Category III systems and 7.5 percent of the commissioned glide path angle for Category I/II systems.
	
	
	

	CM0116 
	3.4.3.4-A
	Transmitter stability
	Variations in the following parameters over the service conditions shall be remain within the limits tabulated below throughout all settings of the sideband amplitude control:

Carrier power at carrier output   ±5.0 percent
	
	
	

	CM0117 
	3.4.3.4-B
	Transmitter stability
	 Sideband ratio ±0.5 dB
	
	
	

	CM0118 
	3.4.3.4-C
	Transmitter stability
	 Carrier modulation 
±1.0 %.each tone
	
	
	

	CM0119 
	3.4.3.4-D
	Transmitter stability
	 Carrier modulation balance    ±0.002 DDM
	
	
	

	CM0120 
	3.4.3.4-E
	Transmitter stability
	 Sideband balance ±0.5 dB
	
	
	

	CM0121 
	3.4.3.4-F
	Transmitter stability
	 RF phase between carrier and sideband outputs ±10 degrees
	
	
	

	CM0122 
	3.4.3.4-G
	Transmitter stability
	 Navigational tone frequency   ±1.0 percent
	
	
	

	CM0123 
	3.4.3.4-H
	Transmitter stability
	 Transmitter frequency ±.002 percent of
assigned  frequency
	
	
	

	CM0124 
	3.4.3.5
	Power-on stabilization time
	Stability requirements of paragraph 3.4.3.4 shall be met from 0.5 seconds after power-on or transfer between transmitters of a dual transmitter system. 
	
	
	

	CM0125 
	3.4.3.5.1
	Hot standby transmitters
	If Glide Slope subsystem stabilization requirements specified in paragraph 3.4.3.5 cannot be met with the standby transmitter normally inoperative. “Cold”, the subsystem shall be designed so that the standby transmitter is continuously operating into a dummy load and is continuously monitored.
	
	
	

	CM0126 
	3.4.3.8
	Audio phase of modulation tones
	If wavetable or other digitally synthesized methods are used to produce the composite modulation waveform, sample rate and resolution must be sufficient to meet these criteria.
	
	
	

	CM0127 
	3.4.3.8


	Audio phase of modulation tones
	The phase of the 150 Hz modulation tone of the clearance transmitter, relative to the 150 Hz modulation tone of the course transmitter shall be phase-locked so that the demodulated waveforms pass through zero in the same direction within 50 microseconds at every zero crossing.
	
	
	

	CM0128 
	3.4.3.15.4
	Clearance transmitter stability and power-on stabilization time
	Stability of the clearance transmitter signals and stabilization time shall be identical to that of the course transmitter as specified in paragraphs 3.4.3.4 and 3.4.3.5.
	
	
	

	CM0129 
	3.4.4.1.4
	CE CSB distribution stability
	After adjustment under normal operating conditions, the power ratio between the middle and lower antenna outputs shall vary no more than ±0.5 dB over the full range of service conditions.
	
	
	

	CM0130 
	3.4.4.1.4
	CE CSB distribution stability
	In addition, the phase between the middle and lower antenna outputs shall vary no more than ±5 degrees over the full range of service conditions.
	
	
	

	CM0131 
	3.4.4.1.6
	CE sideband distribution stability
	After adjustment under normal operating conditions, the power ratio between any two of the upper, middle, and lower antenna outputs shall vary no more than ±0.5 dB over the full range of service conditions.
	
	
	

	CM0132 
	3.4.4.1.6
	CE sideband distribution stability
	The phase of the sideband signal between any two of the upper, middle, and lower antenna outputs shall vary by no more than ±5 degrees over the full range of service conditions.
	
	
	

	CM0133 
	3.4.4.1.6
	CE sideband distribution stability
	The phase of the sideband signal with respect to the carrier signal to the middle and lower antenna outputs shall vary by no more than ±5 degrees over the full range of service conditions.
	
	
	

	CM0134 
	3.4.4.2
	Sideband reference RF distribution
	The sideband reference amplitude and phase distribution shall be as shown in Table IX.
	
	
	

	CM0135 
	3.4.4.2.1
	Sideband reference stability
	Amplitude and phase stability of the sideband reference RF distribution unit shall be identical to that of the capture effect distribution unit described in the above paragraphs.
	
	
	

	CM0136 
	3.4.4.2.2
	Sideband reference CSB isolation
	With all phasers and power dividers set to midrange, the carrier power at the upper antenna port shall be -40 dB or more relative to the carrier power at the lower antenna port.
	
	
	

	CM0137 
	3.4.5
	Glide Slope antenna array
	All antennas shall be identical and interchangeable.
	
	
	

	CM0138 
	3.4.5.1
	Antenna configuration
	Antenna elements shall be constructed such that they are capable of withstanding temperature, humidity, wind, and ice loading conditions of Environment 3.Appendix A.
	
	
	

	CM0139 
	3.4.5.1
	Antenna configuration
	Antenna elements and reflectors shall be constructed of the same type of metal to prevent electrolytic action where they join together.
	
	
	

	CM0140 
	3.4.5.1.1
	Antenna snow and ice protection
	Both antenna radomes paragraph 3.4.5.12 and heaters paragraph 3.4.5.13 shall be provided for the purpose of maintaining satisfactory Glide Slope performance during certain snow and icing conditions where deemed appropriate by the FAA for the particular location.
	
	
	

	CM0141 
	3.4.5.3
	Gain
	The antenna shall have at least 10dB of gain over that of a lossless isotropic radiator when measured in free space at 0 degrees azimuth.
	
	
	

	CM0142 
	3.4.5.4
	Front-to-back ratio
	The front-to-back ratio of radiated signal shall be greater than 16 dB.
	
	
	

	CM0143 
	3.4.5.5
	Characteristic Impedance
	The design center impedance of the components and assemblies shall be 50 ohms.
	
	
	

	CM0144 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	A 500 foot roll of semi-flexible, low-loss, phase-stable, coaxial cable shall be provided with each Glide Slope system.
	
	
	

	CM0145 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	Military quality, water resistant, constant-phase coaxial connectors shall be provided for termination at both ends of each feed and integral monitor cable.
	
	
	

	CM0146 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	At least two spare coaxial connectors shall be provided.
	
	
	

	CM0147 
	3.4.5.11.3
	Integral monitor stability
	The components of the integral monitoring subsystem shall be designed such that monitor values remain stable over the specified service conditions.
	
	
	

	CM0148 
	3.4.5.11.3
	Integral monitor stability
	Once calibrated, the monitor shall not require readjustment for changes in environmental conditions.
	
	
	

	CM0149 
	3.4.5.11.3-A
	Integral monitor stability
	The integral monitor shall maintain the following parameter stability under the full range of service conditions:

 Phase  ± 5 degrees, excluding cables
	
	
	

	CM0150 
	3.4.5.11.3-B
	Integral monitor stability
	 DDM  ± 0.002
	
	
	

	CM0151 
	3.4.5.11.3-C
	Integral monitor stability
	 RF amplitude  ± 5 percent
	
	
	

	CM0152 
	3.4.5.11.3-D
	Integral monitor stability
	 Modulation ± 1 percent absolute
	
	
	

	CM0153 
	3.4.5.12
	Antenna radomes
	Radomes to protect the antenna elements from snow and ice accumulation shall be provided.
	
	
	

	CM0154 
	3.4.5.12
	Antenna radomes
	The radomes shall be fabricated from a material which is resistant to heat, cold, fungus growth, bird droppings, and ultraviolet solar radiation.
	
	
	

	CM0155 
	3.4.5.12
	Antenna radomes
	All performance requirements of the antenna system shall be met with and without the radomes installed.
	
	
	

	CM0156 
	3.4.5.13
	Antenna heaters
	Heating elements firmly attached to the antenna radiating elements shall be provided.
	
	
	

	CM0157 
	3.4.5.13
	Antenna heaters
	Heater operation shall not affect the radiation and/or monitoring characteristics of the antennas.
	
	
	

	CM0158 
	3.4.5.13
	Antenna heaters
	The heaters shall be isolated electrically from the RF circuitry
	
	
	

	CM0159 
	3.4.5.13
	Antenna heaters
	The heaters shall be protected from damage by the pecking of birds.
	
	
	

	CM0160 
	3.4.5.13.1
	Antenna heater control
	Antenna heaters shall be controlled from a thermostat assembly to be mounted on the exterior wall of the Glide Slope shelter.
	
	
	

	CM0161 
	3.4.5.13.1
	Antenna heater control
	The thermostat shall energize the heaters at a temperature adjustable over the range of at least 0 to 5 degrees Celsius.
	
	
	

	CM0162 
	3.4.5.13.1
	Antenna heater control
	The thermostat shall de-energize the heaters at a temperature below which ice will not accumulate on the antenna elements.
	
	
	

	CM0163 
	3.4.5.14
	Glide Slope antenna tower
	The Glide Slope antennas shall be mounted on a self-supporting metal triangular-shaped sectionalized tower.
	
	
	

	CM0164 
	3.4.5.14
	Glide Slope antenna tower
	The forward facing side toward the approach end of the runway of the tower shall be perpendicular to the runway centerline.
	
	
	

	CM0165 
	3.4.5.14
	Glide Slope antenna tower
	Each tower shall include an OSHA compliant ladder meeting the requirements of paragraph 3.2.24.3.
	
	
	

	CM0166 
	3.4.5.14.1
	Antenna mounting
	The antennas shall be mounted so as to enable easy adjustment of their vertical position on the tower over the range necessary to produce glide path angles of 2 to 4 degrees.
	
	
	

	CM0167 
	3.4.5.14.1
	Antenna mounting
	Means shall also be provided to laterally offset the antennas either continuously or in increments of 2 inches or less, by at least 24 inches to either side of the centered position on the tower.  
	
	
	

	CM0168 
	3.4.5.14.2
	Wind and ice loading
	The tower, including the stand-off ladder and work platforms, shall withstand wind velocity up to 100 mph with tower encased in ½ inch of radial ice without taking a permanent set.
	
	
	

	CM0169 
	3.4.5.14.2
	Wind and ice loading
	The top of a 50 foot tower shall deflect no more than 2.5 inches for wind load conditions of 45 mph with the tower encased in ½ inch radial ice and for wind of 56 mph with no ice.
	
	
	

	CM0170 
	3.4.5.14.3
	Obstruction lights
	Double LED type L-810 obstruction lights meeting requirements of FAA Advisory Circular AC 150/5345-43E shall be provided at the top of the tower.
	
	
	

	CM0171 
	3.4.5.14.4
	Climbing equipment and work platforms
	Towers shall be designed for safe climbing and on-tower work in accordance with applicable OSHA 3124 and ANSI Standards.
	
	
	

	CM0172 
	3.4.5.14.4-A
	Climbing equipment and work platforms
	The following features shall be incorporated into the tower design:

A ladder mounted to the outside of the tower on stand-offs sufficiently distant from the tower so that a shoe cannot be caught between the tower rung and tower cross-brace.
	
	
	

	CM0173 
	3.4.5.14.4-B
	Climbing equipment and work platforms
	A T-Rail, or Flat-Bar Type safety climbing rail and associated hardware for use with a safety belt when climbing the ladder in accordance with OSHA 29 1926.502.
	
	
	

	CM0174 
	3.4.5.14.4-C
	Climbing equipment and work platforms
	Anchorage points for tie-off installed at various locations where work and/ or maintenance activities are to be performed. Anchorage points used for attachment of personal fall-arrest equipment are to be independent of any anchorage being used to support or suspend platforms, as per OSHA 29 CFR 1926.502.
	
	
	

	CM0175 
	3.4.5.14.4-D
	Climbing equipment and work platforms
	Work platforms located inside the tower structure nominally four feet below each antenna mounting, constructed from steel grating surrounded by a 4-inch kick panel. The work platforms are to be attached by bolts and can be adjusted in height to accommodate the actual mounting location of the Glide Slope antennas
	
	
	

	CM0176 
	3.4.6.4
	Glide Slope monitor stabilization
	Within 0.5 seconds after application of the signal, the monitor shall stabilize and measure the value of the applied signal with an accuracy of ± 25 percent of the alarm threshold for that monitored parameter.
	
	
	

	CM0177 
	3.4.6.5
	Glide Slope monitor failsafe
	The Glide Slope monitor shall meet the failsafe requirements described in paragraph 3.2.23.
	
	
	

	CM0178 
	3.5-A
	VHF Marker Beacon station
	A complete single equipment VHF Marker Beacon station shall consist of the following:

One transmitter group with associated monitor and modulation equipment.
	
	
	

	CM0179 
	3.5-B
	VHF Marker Beacon station
	One antenna group and associated cabling, divider networks, connectors, hardware, etc. necessary to connect the transmitter to the antenna array and to mount the antenna to the tower or other support specified herein.
	
	
	

	CM0180 
	3.5-C
	VHF Marker Beacon station
	One standby battery power group.
	
	
	

	CM0181 
	3.5-D
	VHF Marker Beacon station
	Steel antenna support tower for the middle and outer Marker Beacons.
	
	
	

	CM0182 
	3.5-E
	VHF Marker Beacon station
	Self supporting, frangible support for the inner Marker Beacon, with a frangible breakpoint no higher than 3 inches above the ground.
	
	
	

	CM0183 
	3.5-F
	VHF Marker Beacon station
	Middle and outer Marker Beacon towers shall meet mechanical design requirements of paragraph 3.2.24.
	
	
	

	CM0184 
	3.5-G
	VHF Marker Beacon station
	Inner Marker Beacon antenna support shall meet     the mechanical design requirements of paragraph 3.2.24.1 and the frangibility requirements of paragraph 3.3.4.10.
	
	
	

	CM0185 
	3.5.1
	Coverage
	The required coverage pattern of each marker beacon shall be elliptically shaped as defined in Table X, with the minor axis oriented along the course centerline.
	
	
	

	CM0186 
	3.5.1
	Coverage
	The marker beacon transmitter power shall be capable of being adjusted to provide the required signal.1700 microvolts within the bounds of the minimum and maximum dimensions of the axes.
	
	
	

	CM0187 
	3.5.1
	Coverage
	In addition, the vertical coverage of the marker beacon shall be such that the received signal rises to 3000 microvolts/meter near the center of the ellipse.
	
	
	

	CM0188 
	3.5.1_A
	Coverage
	In addition, the field strength within the coverage area shall meet the following requirements:

Provide an elliptical radiation pattern with its minor axis parallel to the course line when cut by a horizontal plane with a minimum major-to-minor axis ratio of 1.5 to 1.0. For purposes of evaluation, coverage will be measured along the Localizer course line while descending along the commissioned glide path. With the marker beacon power adjusted for the desired coverage pattern, signal strength sufficient to provide an indication on the marker beacon receiver is to extend at least 3000 feet above the station.
	
	
	

	CM0189 
	3.5.1-B
	Coverage
	The major axis width will be sufficient to provide sufficient signal strength to a standard Marker Beacon receiver at the 75 microampere edge-of-course line at the altitude established by the instrument approach procedure established for the runway.
	
	
	

	CM0190 
	3.5.1-C
	Coverage
	Horizontally polarized radiation.

	
	
	

	CM0191 
	3.5.2
	Marker Beacon transmitter
	One transmitter shall be furnished for each Marker Beacon station.
	
	
	

	CM0192 
	3.5.2
	Marker Beacon transmitter
	Each transmitter shall include an RF generator, modulator, tone generator, and identification keyer.
	
	
	

	CM0193 
	3.5.2
	Marker Beacon transmitter
	A selectable front panel display or meter capable of indicating the DC power supply voltage, critical RF test points including antenna VSWR, modulation percentage, and the monitor output shall be provided for purposes of tuning-up and servicing the transmitter.
	
	
	

	CM0194 
	3.5.3
	Frequency
	The marker beacon carrier frequency shall be 75 MHz ±0.002 percent.
	
	
	

	CM0195 
	3.5.3
	Frequency
	Capability shall be provided to offset the 75 MHz center frequency by ±4 kHz, with no other change in performance.
	
	
	

	CM0196 
	3.5.4
	Carrier output power
	The carrier power output of the transmitter shall be no less than 2.5 watts as measured at a 50 ohm unbalanced resistive load terminating the transmitter output.
	
	
	

	CM0197 
	3.5.5
	Power output adjustment
	The power output shall be continuously adjustable from maximum power down to 0.05 watts with adjustment resolution of no coarser than 0.05 watts.
	
	
	

	CM0198 
	3.5.6
	Carrier power output stability
	After initial adjustment of the carrier power, the carrier power shall vary no more than ±0.5 dB over the full range of service conditions.
	
	
	

	CM0199 
	3.5.7-A    
	Modulation frequency 
	The transmitter shall include built-in tone generating and modulating facilities so that it can be modulated at any level from 70 to 97 percent by any of the following selectable frequencies:

400   Hz Outer Marker
	
	
	

	CM0200 
	3.5.7-B   
	Modulation frequency 
	 1300 Hz Middle Marker
	
	
	

	CM0201 
	3.5.7-C    
	Modulation frequency 
	3000 Hz Inner Marker.
	
	
	

	CM0202 
	3.5.8
	Modulation harmonic distortion
	The total harmonic distortion of the demodulated output shall be equal to or less than 8 percent at rated power output and 95 percent modulation.
	
	
	

	CM0203 
	3.5.9
	Modulation stability
	After initial adjustment to 95 percent modulation at rated power output and under normal test conditions, the modulation percentage shall vary no more than ±5 percent over the full range of service conditions.
	
	
	

	CM0204 
	3.5.9
	Modulation stability
	Each modulation frequency shall be within ±1.5 percent of the nominal frequency under normal operating conditions.
	
	
	

	CM0205 
	3.5.9
	Modulation stability
	Each modulation frequency shall be within ±2.5 percent of the nominal frequency over the full range of service conditions.  
	
	
	

	CM0206 
	3.5.10-A
	Identification keyer
	The transmitter shall include solid state electronic keying facilities that key the audio frequency modulation without interruption of the carrier as follows:

Key the outer marker audio modulation frequency 400 Hz to provide a continuous series of dashes.
	
	
	

	CM0207 
	3.5.10-B
	Identification keyer
	Key the middle marker audio modulation frequency   1300 Hz to provide a continuous series of alternate dots and dashes.
	
	
	

	CM0208 
	3.5.10-C
	Identification keyer
	Key the inner marker audio modulation frequency 3000 Hz to provide a continuous series of dots.
	
	
	

	CM0209 
	3.5.10-D
	Identification keyer
	A control shall be provided to select among  the following modulation choices: Keyed 

in the pattern as described above; continuous unkeyed modulation at the selected audio frequency; unpopulated carrier.
	
	
	

	CM0210 
	3.5.10.1
	Character timing
	Character and dot/dash timing for the Marker Beacon keying shall be the same as that of the Localizer as specified in paragraph 3.3.3.12.
	
	
	

	CM0211 
	3.5.10.2
	Keyer stability
	The keying rates shall remain within ±15 percent of the design center values under the service conditions.  
	
	
	

	CM0212 
	3.5.10.2
	Keyer stability
	Transient peaks due to keying shall be less than or equal to 2 percent of the peak amplitude of the normal audio frequency waveform at the modulator output.
	
	
	

	CM0213 
	3.5.11
	Marker Beacon transmitting antenna
	The transmitting antenna shall consist of single or multiple elements combined with an integral feed network and reflectors as required to meet the specified coverage requirements of paragraph 3.5.1.  
	
	
	

	CM0214 
	3.5.11
	Marker Beacon transmitting antenna
	Mounting shall be such that two technicians can raise or lower the antenna.
	
	
	

	CM0215 
	3.5.11
	Marker Beacon transmitting antenna
	The height of the middle and outer marker antennas above the ground shall be as required to meet coverage requirements but not limited so as not to penetrate a standard ALSF light plane.
	
	
	

	CM0216 
	3.5.11
	Marker Beacon transmitting antenna
	The height of the inner Marker Beacon antenna shall be as short as practical, but shall in all cases be less than or equal to 7 feet above the ground.
	
	
	

	CM0217 
	3.5.12
	Marker Beacon monitor
	A monitor unit shall provide an alarm indication if the transmitter power output drops by a preset amount or if the identification keying is not correct.
	
	
	

	CM0218 
	3.5.12
	Marker Beacon monitor
	The monitor shall incorporate a time delay, adjustable between 5 and 15 seconds, to preclude automatic shutdown for short-term out-of-tolerance conditions.
	
	
	

	CM0219 
	3.5.12
	Marker Beacon monitor
	The monitor shall include an integral RF pickup and shall not require an external monitor antenna.
	
	
	

	CM0220 
	3.5.12.1
	Alarm threshold controls
	A control for adjusting the alarm threshold for power reduction shall be provided.  
	
	
	

	CM0221 
	3.5.12.1
	Alarm threshold controls
	Capability to validate the power alarm threshold and incorrect keying detection without the use of external test equipment shall be provided.
	
	
	

	CM0222 
	3.5.12.2
	Alarm fault conditions
	The RF carrier power monitor threshold shall be adjustable to indicate an alarm over the range of -1.5 to -4 dB of the operating power.
	
	
	

	CM0223 
	3.5.12.2
	Alarm fault conditions
	The keying monitor shall alarm if the modulation tone is not present or if the modulation is continuous.
	
	
	

	CM0224 
	3.5.12.3
	Monitor shutdown action
	When an alarm condition occurs during normal marker operation, the monitor shall be configurable to automatically shut down the transmitter.
	
	
	

	CM0225 
	3.5.12.3
	Monitor shutdown action
	Following a monitor-initiated shutdown, an automatic attempt to restart shall occur at 50 ± 5 seconds.
	
	
	

	CM0226 
	3.5.12.3
	Monitor shutdown action
	If the first restart is unsuccessful, a second restart shall be attempted at 15 minutes ±30 seconds after the initial shutdown.
	
	
	

	CM0227 
	3.5.12.3
	Monitor shutdown action
	Upon successful restart, the Marker Beacon shall automatically return to its normal state.
	
	
	

	CM0228 
	3.5.12.3
	Monitor shutdown action
	A local or remote reset operation shall be required to restart the marker following an automatic shutdown without a successful automatic restart.
	
	
	

	CM0229 
	3.5.12.4
	Remote alarm output
	When an alarm occurs, the alarm indicator at the remote status indicator shall be activated.
	
	
	

	CM0230 
	3.5.12.5
	Monitor normal/bypass switch
	The Marker Beacon station shall be furnished with a monitor bypass switch to allow for temporary disabling of the automatic restart/shutdown function for maintenance purposes.
	
	
	

	CM0231 
	3.5.12.5
	Monitor normal/bypass switch
	An indicator light shall illuminate when the automatic shutdown feature is bypassed.
	
	
	

	CM0232 
	3.5.13
	AC power control
	A switch and indicator light shall be provided for the control of primary AC power to the Marker Beacon station.
	
	
	

	CM0233 
	3.5.14
	Marker Beacon cabinet
	The transmitter, monitor, and battery charger power supply shall be housed in an aluminum or steel cabinet designed to be mounted inside the Marker Beacon station shelter.  
	
	
	

	CM0234 
	3.5.14
	Marker Beacon cabinet
	The cabinet shall be vented as required for adequate convection cooling with RF screening as required to meet equipment performance requirements.
	
	
	

	CM0235 
	3.5.14
	Marker Beacon cabinet
	A duplex convenience outlet shall be installed inside the cabinet and shall be wired for 120 VAC operations.
	
	
	

	CM0236 
	3.5.15-A
	Performance of periodic checks and certification
	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system:
 RF Carrier Power Level
	
	
	

	CM0237 
	3.5.15-B
	Performance of periodic checks and certification
	 Modulation Level.
	
	
	

	CM0238 
	3.5.15-A
	Performance of periodic checks and certification
	The following parameters shall also be readable via the RMM interface:

RF Carrier Power Level
	
	
	

	CM0239 
	3.5.15-B 
	Performance of periodic checks and certification 
	Modulation Level

	
	
	

	CM0240 
	3.6
	Remote control subsystem.  RCS, general
	At least one RSIC will be installed in the air traffic operational area of the control tower.
	
	
	

	CM0241 
	3.6
	Remote control subsystem.  RCS, general
	The RSIC shall be equipped with both input and output.  or thru data ports so that additional units can be daisy-chained together for status display and control at other locations.
	
	
	

	CM0242 
	3.6.1.1.2
	Category conditions
	The following conditions shall be indicated by the state of the category indicators as shown in the Table XI.
	
	
	

	CM0243 
	3.6.1.3
	RSCU response time
	The RSCU shall respond to status changes received from the runway equipment within one second of the status change.
	
	
	

	CM0244 
	3.6.1.3.1
	FFM bypass indication response time
	When the FFM bypass command is issued from the RSCU, the FFM BYPASSED indicator on the RSCU and RSIC shall illuminate within one second.
	
	
	

	CM0245 
	3.6.1.4
	Interlock response time
	All interlocked subsystems of an interlocked ILS controlled by the RSCU shall switch off within 4 seconds after the Runway Select switch of the RSIC is operated.
	
	
	

	CM0246 
	3.6.1.4
	Interlock response time
	Appropriate status data for the ILS category, subsystem status, and aural alarms shall be output to the RSIC in one second or less after status information is received from the respective subsystems.
	
	
	

	CM0247 
	3.6.1.6
	Runway identification label
	A location shall be provided on the RSCU for a label identifying the runway served by the ILS controlled by that RSCU.
	
	
	

	CM0248 
	3.6.1.6
	Runway identification label
	The label shall be sized to accommodate three 3/8 to 3/4 inch high alphanumeric characters, at minimum 0-9, L, R, C, and blank.
	
	
	

	CM0249 
	3.6.1.7
	Mounting and power requirements
	The allowed space shall include the manufacturer’s recommended standby battery and mounting bracket or shelf.
	
	
	

	CM0250 
	3.6.2.1.1
	ILS runway selection Interlock
	Operating the interlocked runway select control shall send the appropriate command to the RSCU to cause the selected/de-selected ILS subsystems to be activated/de-activated, respectively.
	
	
	

	CM0251 
	3.6.2.2.1
	RSIC interfaces
	Mating connectors for each RSIC shall be provided.
	
	
	

	CM0252 
	3.6.2.2.1
	RSIC interfaces
	Multiple connectors of the same type and gender shall be clearly labeled or keyed to preclude incorrect connections.
	
	
	

	CM0253 
	3.6.2.4.1
	Radio links
	Communication between the ILS subsystems and RSCU shall be possible via a contractor-specified radio link system meeting NTIA requirements rather than via hard wiring.
	
	
	

	CM0254 
	3.6.2.4.1
	Radio links
	All functions shall be available and all response time requirements shall be met when operating via radio link.
	
	
	

	CM0255 
	3.6.2.4.1
	Radio links
	If the recommended radio link system requires a unique interface for example, to power the radio or control half-duplex operation, that interface shall be incorporated in the RSCU and the RSCU interface on the ILS subsystems.
	
	
	

	CM0256 
	3.6.2.5-A
	Implementation of interlock control
	The interlock control shall provide the following:

Interlocked control of two ILSs typically installed on opposite ends of the same runway such that the two Localizers can never be radiating at the same time.
	
	
	

	CM0257 
	3.6.2.5-D
	Implementation of interlock control
	Time delay during runway switching.


	
	
	

	CM0258 
	3.6.2.5-D
	Implementation of interlock control
	A single control turns the currently operating ILS equipment OFF and, after a 20-second delay during which neither of the two interlocked ILSs is radiating, switches the interlocked ILS equipment ON.


	
	
	

	CM0259 
	3.6.2.5-D
	Implementation of interlock control
	Selection of the active ILS runway by the RSIC Runway Select switch results in the start-up and operation of all subsystems of the ILS configured for interlocking after the fixed time delay.
	
	
	

	CM0260 
	3.7.1
	ILS monitor receiver general requirements
	The ILS Monitor Receiver Subsystem shall be designed to be installed in an Air Traffic Control Tower or other location on or near the airport designated as the point of ILS status monitoring.
	
	
	

	CM0261 
	3.7.2
	Receivers and processing equipment
	The receivers and processing equipment shall be mounted in a standard 19-inch equipment rack.
	
	
	

	CM0262 
	3.7.2
	Receivers and processing equipment
	The receivers and processing equipment shall operate from 120 volts, 60-hertz commercial power.
	
	
	

	CM0263 
	3.7.2
	Receivers and processing equipment
	The receiver and processing equipment shall accept an RF connection to the antennas.  
	
	
	

	CM0264 
	3.7.2
	Receivers and processing equipment
	The receiver and processing equipment shall provide appropriate status and alert information to its remote status unit as specified in paragraph 3.7.5.
	
	
	

	CM0265 
	3.7.3
	ILS monitor receiver subsystem function
	The ILS Monitor Receiver shall monitor the Localizer and Glide Slope RF signal levels from a selected ILS.
	
	
	

	CM0266 
	3.7.3
	ILS monitor receiver subsystem function
	The Monitor Receiver subsystem shall detect RF signal level from the Localizer or Glide Slope
	
	
	

	CM0267 
	3.7.3
	ILS monitor receiver subsystem function
	The Monitor Receiver subsystem shall cause an aural and visual alarm when the level falls below a preset threshold.
	
	
	

	CM0268 
	3.7.3
	ILS monitor receiver subsystem function
	The RF level alarm shall be adjustable from 0.5 dB to 4.0 dB below the normal received signal level.  
	
	
	

	CM0269 
	3.7.3
	ILS monitor receiver subsystem function
	The time delay shall be adjustable from 0 to 5 seconds.
	
	
	

	CM0270 
	3.7.4-A
	ILS monitor receiver performance
	The ILS Monitor Receiver subsystem shall contain receivers designed to meet the following requirements over the environmental service conditions:

Frequency range:  108 to 112 MHz and 328 to 336 MHz
	
	
	

	CM0271 
	3.7.4-B
	ILS monitor receiver performance
	Sensitivity:  Five microvolts for 10 dB Signal+Noise/ Noise
	
	
	

	CM0272 
	3.7.4-C
	ILS monitor receiver performance
	 IF image rejection:  90 dB minimum
	
	
	

	CM0273 
	3.7.4-D
	ILS monitor receiver performance
	 Frequency stability:  ± 0.002 percent
	
	
	

	CM0274 
	3.7.4-E
	ILS monitor receiver performance
	 ILS channel selection by a frequency synthesizer
	
	
	

	CM0275 
	3.7.4-F
	ILS monitor receiver performance
	Desensitization:  Application of a 4 volt signal removed from the ILS carrier frequency by 4 MHz will not cause more than a 2 dB reduction in the detected amplitude of a 5 microvolt on-frequency 30 percent modulated signal
	
	
	

	CM0276 
	3.7.4-G
	ILS monitor receiver performance
	Cross modulation: With an input signal of 5 microvolts, an interfering signal at a level of 5 millivolts, separated from the desired signal by 50 KHz and modulated at 50 percent will cause no more than 10 percent distortion of the detected modulation of the desired signal
	
	
	

	CM0277 
	3.7.4-H
	ILS monitor receiver performance
	Selectivity: 15 kHz minimum at -6 dB


	
	
	

	CM0278 
	3.7.4-H
	ILS monitor receiver performance
	35 kHz maximum at -60 dB
	
	
	

	CM0279 
	3.7.4-H
	ILS monitor receiver performance
	60 kHz maximum at -90 dB.
	
	
	

	CM0280 
	3.7.5
	Receiver remote status unit
	The remote status unit shall be designed to be mounted in an Airport Traffic Control Tower.  
	
	
	

	CM0281 
	3.7.5
	Receiver remote status unit
	Physical dimensions shall be less than or equal to 8 inches height by 8 inches width by 6 inches depth.
	
	
	

	CM0282 
	3.7.5
	Receiver remote status unit
	The remote status unit shall provide visual indication of Localizer and Glide Slope status as well as an aural annunciator to indicate an alarm.
	
	
	

	CM0283 
	3.7.5
	Receiver remote status unit
	An Alarm Acknowledge button shall mute the aural alarm.
	
	
	

	CM0284 
	3.7.6
	Antennas
	Antennas shall provide adequate gain for reception of the Localizer and Glide Slope signal.
	
	
	

	CM0285 
	3.7.6
	Antennas
	The antennas shall be mounted on the tower cab with a line-of-sight to the Localizer and Glide Slope being monitored.
	
	
	

	CM0286 
	3.7.6
	Antennas
	The antennas shall mount on a standard 1-1/4 inch rigid steel conduit.
	
	
	

	CM0287 
	3.7.6
	Antennas
	The characteristics of the antennas shall provide satisfactory performance when mounted at a minimum height of 10 feet above the ground.
	
	
	

	CM0288 
	3.7.6
	Antennas
	The antennas shall be light enough in weight as not to require guy wires to support the mast.
	
	
	

	CM0289 
	3.8
	ILS remote maintenance monitor. RMM. general
	The RMM shall use the Simple Network Management Protocol Version 3.SNMPv3.
	
	
	

	CM0290 
	3.8
	ILS remote maintenance monitor. RMM. general
	The RMM shall be designed and manufactured in accordance with the requirements of FAA Interface Control Document. ICD NAS‑IC‑51070000‑2 and the additional specific requirements cited herein.
	
	
	

	CM0291 
	3.8.1
	RMS concentrator
	A concentrator shall be provided so that connection between the remote monitoring facility and all subsystems of a single ILS requires only a single communication line to the concentrator.
	
	
	

	CM0292 
	3.8.1
	RMS concentrator
	The concentrator shall be expandable to accommodate additional systems.
	
	
	

	CM0293 
	3.8.1
	RMS concentrator
	The RMS Concentrator shall provide a central point for communication between a NIMS Manager not to be provided under this specification and up to ten SNMP version 3 compliant NAS subsystems.
	
	
	

	CM0294 
	3.8.1
	RMS concentrator
	The concentrator shall communicate with the NIMS Manager at a minimum rate of 100 kilobits per second.
	
	
	

	CM0295 
	3.8.1
	RMS concentrator
	The concentrator shall provide the ability to log on to any connected subsystem with a portable maintenance data terminal for the purpose of performing maintenance or certification.
	
	
	

	CM0296 
	3.8.1.1
	Concentrator capacity and expansion capability
	The concentrator shall be expandable to have the capability to communicate with 10 additional SNMPv3-compliant NAS subsystems. 
	
	
	

	CM0297 
	3.8.2
	Remote monitoring subsystem RMS
	The ILS RMS, with exception of the environmental sensors, shall be an independent but integral part of the Localizer, Glide Slope, Marker Beacon, and Far-Field Monitor.
	
	
	

	CM0298 
	3.8.2
	Remote monitoring subsystem RMS
	Data monitored by the RMS shall be locally accessible via a portable terminal connected to the terminal port on the ILS equipment.
	
	
	

	CM0299 
	3.8.2.1-B
	RMS functions
	The ILS RMS shall provide the following functions:

Process the outputs of each of the monitoring devices as necessary to provide digital data in the appropriate engineering units for the parameter monitored to the NIMS Manager or concentrator in the formats defined in NAS‑IC‑51070000-2.
	
	
	

	CM0300 
	3.8.2.1-D
	RMS functions
	In response to a poll data request message received from the NIMS Manager, transmit the current value of each parameter in the group or groups of parameters indicated by the content of the request message.  A data request may identify a single parameter, an entire preprogrammed list of parameters, a group of randomly selected parameters, or all groups of the monitored parameters.
	
	
	

	CM0301 
	3.8.2.1-E
	RMS functions
	A "text pass-through" function enabling the exchange of text messages up to 4000 characters in length between a connected portable terminal and the NIMS Manager.
	
	
	

	CM0302 
	3.8.2.1-F
	RMS functions
	At least 50 events, stored in a first-in-first-out sequence, are to be available for retrieval.
	
	
	

	CM0303 
	3.8.2.1-G
	RMS functions
	Expandable memory to increase the storage capacity to 150 percent of that required to meet the requirements specified herein. Expansion may be accomplished either by initial design providing at least 50 percent unused memory or by providing sockets for field-installable memory modules.
	
	
	

	CM0304 
	3.8.2.1-H
	RMS functions
	A master startup/reset and a master shutdown function to start or stop ILS operation upon the receipt of a remote command.
	
	
	

	CM0305 
	3.8.3
	Alarm and alert message format
	Alarm and message formats generated by the subsystem RMSs shall be in accordance with NAS‑IC‑51070000‑2.
	
	
	

	CM0306 
	3.8.3.1
	Alarms
	A priority alarm message shall be generated when a failure occurs within an ILS subsystem which causes a loss of service to the user shutdown.  
	
	
	

	CM0307 
	3.8.3.1
	Alarms
	A priority alert message shall be generated when a failure occurs within an ILS subsystem which does not cause a loss of service to the user.
	
	
	

	CM0308 
	3.8.3.2
	Maintenance alerts
	When the current value of the parameter exceeds the established limits, an indication of the maintenance alert condition shall be sent to the NIMS Manager.
	
	
	

	CM0309 
	3.8.3.1
	Alarms
	The thresholds for maintenance alerts shall be changeable locally from the portable terminal or remotely from the NIMS Manager.
	
	
	

	CM0310 
	3.8.4
	Non-volatility
	All control settings, operational parameters and limits, initialization data, data files and fault history shall be locally stored in the RMS.
	
	
	

	CM0311 
	3.8.4
	Non-volatility
	Local storage shall be supported with sufficient battery capacity or other technique to ensure the non-volatility of stored data for a period of not less than 90 days.
	
	
	

	CM0312 
	3.8.4
	Non-volatility
	Means shall be provided to transfer stored data to another medium for permanent storage purposes.
	
	
	

	CM0313 
	3.8.5
	RMS data sampling rate
	The equipment RMS shall sample each parameter no less frequently than once every second.
	
	
	

	CM0314 
	3.8.6
	Real time clock/calendar
	The local system time shall be readable as a data point from the NIMS Manager as well as from a locally connected portable terminal.
	
	
	

	CM0315 
	3.8.6
	Real time clock/calendar
	The clock/calendar shall be adjustable both locally from the portable terminal and remotely from the NIMS Manager.
	
	
	

	CM0316 
	3.8.6
	Real time clock/calendar
	The clock function shall be accurate to within 15 seconds a month.
	
	
	

	CM0317 
	3.8.6
	Real time clock/calendar
	The clock shall be supported by a battery independent of the subsystem backup power.
	
	
	

	CM0318 
	3.8.6
	Real time clock/calendar
	A fresh clock battery shall be capable of maintaining the clock time for at least 180 days.
	
	
	

	CM0319 
	3.8.7
	ILS equipment fault diagnostics
	The resulting fault data shall be stored in memory.
	
	
	

	CM0320 
	3.8.7
	ILS equipment fault diagnostics
	Manually initiated diagnostics shall be available from the portable terminal and NIMS Manager to offer more detailed information on the subsystem status to aid the maintenance process.
	
	
	

	CM0321 
	3.8.8
	Spare input/output capacity
	Each Marker Beacon RMS shall provide a minimum of four spare analog inputs and four digital outputs.
	
	
	

	CM0322 
	3.8.8
	Spare input/output capacity
	Data, alarms, and alerts from the spare inputs shall be transmitted to the NIMS manager upon demand.
	
	
	

	CM0323 
	3.8.8-A
	Spare input/output capacity
	Specific requirements for the spare inputs and outputs are as follows:

A. Analog inputs:

 1. Input range: Bipolar, -5.000 to +5.000 vdc with respect to input ground


	
	
	

	CM0324 
	3.8.8-A
	Spare input/output capacity
	          2. Accuracy: ±5 percent of reading or ±0.01 volt whichever is numerically Smaller.


	
	
	

	CM0325 
	3.8.8-A
	Spare input/output capacity
	3. Input impedance: 20 kilo-ohms or greater


	
	
	

	CM0326 
	3.8.8-A
	Spare input/output capacity
	4. A/D converter resolution: 1 part in 1000.


	
	
	

	CM0327 
	3.8.8-B
	Spare input/output capacity
	    B. Digital inputs:

 1. TTL, low = 0.0 to +0.8 volts, high = +2.0 to +5.5 volts.
	
	
	

	CM0328 
	3.8.8-B
	Spare input/output capacity
	 2. Sense:  Programmable such that either high or low represents alarm, with the opposite sense representing normal.


	
	
	

	CM0329 
	3.8.8-C
	Spare input/output capacity
	C. Digital outputs:

 1.TTL with the same voltage limits as the digital inputs


	
	
	

	CM0330 
	3.8.8-C
	Spare input/output capacity
	 2. Current sink capacity: 24 ma minimum.

	
	
	

	CM0331 
	3.8.9.1
	Intrusion detector
	If a portable terminal is not connected to the terminal interface within 5 minutes, shall generate a priority alarm message.  
	
	
	

	CM0332 
	3.8.9.1
	Intrusion detector
	If the portable terminal is connected and a terminal connected message command is received within 5 minutes, the building security parameter shall return to normal.
	
	
	

	CM0333 
	3.8.9.1
	Intrusion detector
	If after being connected, the portable terminal is disconnected from the terminal interface, the RMS shall inhibit sensing a building security alarm for a period of 5 minutes prior to resuming normal monitoring of the building security parameter.  
	
	
	

	CM0334 
	3.8.9.1
	Intrusion detector
	Capability to arm and disarm bypass the intrusion detector through remote commands shall be provided.
	
	
	

	CM0335 
	3.8.9.2
	Smoke detector
	The Localizer, Glide Slope, Marker Beacon, and FFM if not co-located with a Marker Beacon shall be furnished with an ionization type smoke detector. 
	
	
	

	CM0336 
	3.8.9.2
	Smoke detector
	powered from the facility equipment and not requiring batteries. 
	
	
	

	CM0337 
	3.8.9.2
	Smoke detector
	and meeting the requirements of Underwriters Laboratories, Inc. Standard 268 and bearing the U.L. label showing compliance.  
	
	
	

	CM0338 
	3.8.9.2
	Smoke detector
	Activation of the smoke detector shall generate a priority alarm message.
	
	
	

	CM0339 
	3.8.9.3
	Obstruction light current sensors
	Failure of one lamp shall constitute a pre-alarm.
	
	
	

	CM0340 
	3.8.9.3
	Obstruction light current sensors
	Failure of two or more lamps shall constitute an alarm. 
	
	
	

	CM0341 
	3.8.9.4
	AC power sensor
	The RMS shall respond to a change of the AC power status by transmitting the AC power alarm message to the NIMS Manager.
	
	
	

	CM0342 
	3.8.9.5
	Temperature sensors
	All other subsystem shelters shall be equipped with an inside temperature sensor only.
	
	
	

	CM0343 
	3.8.9.5
	Temperature sensors
	The sensors shall measure temperature over the range of –10 to +70 degrees C with an accuracy of ±4 degrees or better.
	
	
	

	CM0344 
	3.8.9.5
	Temperature sensors
	Exceeding the temperature alarm limits shall cause a temperature alarm message to be transmitted to the NIMS manager.
	
	
	

	CM0345 
	3.8.11
	RMS data filtering
	All measurements and control functions available from the front panel or maintenance data terminal shall be available remotely.
	
	
	

	CM0346 
	3.8.11
	RMS data filtering
	Capability to filter or disable any of these parameters or controls shall be possible via local configuration so that they are not transmitted to the remote location nor are commands sent from the remote location executed by the local system.
	
	
	

	CM0347 
	3.8.12
	RMS Failsafe
	The RMS design shall be failsafe such that failures in the RMS function cannot cause failures in, or in any way degrade, the air traffic operational capabilities of the ILS.
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