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ILS SPECIFICATION COMPLIANCE MATRIX

DEMONSTRATION AREA 1

SIGNALS IN SPACE
	Specification Requirements


	Fully

Compliant
	Reference/ Comments

	ID


	Paragraph Number
	Title
	Requirement
	Yes
	No
	

	D1-01 
	3.2.1
	System performance
	The ILS to be provided under this specification shall demonstrate compliance with the airborne measurements specified in the tables below when installed in accordance with FAA standard siting practices.
	
	
	

	D1-02 
	3.2.1
	System performance
	Dual frequency systems shall meet requirements for Category III operation.
	
	
	

	D1-03 
	3.2.1
	System performance
	Single frequency systems shall meet the requirements for Category I operation.
	
	
	

	D1-04 
	3.2.1
	System performance
	A single frequency Glide Slope shall be capable of meeting the requirements for Category II/III operation when installed in accordance with FAA standard siting practices for Category II/III service.
	
	
	

	D1-05 
	3.2.17
	Standby power
	With the exception of standby power changeover operation, the system shall meet all performance requirements when operating on batteries.
	
	
	

	D1-06 
	3.3.2
	VHF Localizer station  performance
	The VHF Localizer subsystem shall provide guidance in the horizontal plane to aircraft in approaches to, and landings at airfields.
	
	
	

	D1-07 
	3.3.2
	VHF Localizer station  performance
	The radiation from the Localizer antenna group shall produce a composite field pattern that is amplitude modulated by a 90 Hz and a 150 Hz tone and 1020 Hz identification tone.
	
	
	

	D1-08 
	3.3.2
	VHF Localizer station  performance
	The radiation field pattern shall produce a course sector with one tone predominating on one side of the course centerline and the other tone predominating on the opposite side.
	
	
	

	D1-09 
	3.3.2
	VHF Localizer station  performance
	When facing the Localizer antenna from the approach end of the runway, the 150 Hz tone shall predominate on the right hand side of centerline and the 90 Hz tone shall predominate on the left hand side.
	
	
	

	D1-010 
	3.3.2
	VHF Localizer station  performance
	All horizontal angles employed in specifying the Localizer field patterns shall originate from the center of the Localizer antenna group which provides the signals used in the front course sector.
	
	
	

	D1-011 
	3.3.2.1 
	Coverage
	With the transmitter power output reduced to the monitor RF level alarm point.-1 dB for Dual Frequency, -3 dB for Single Frequency, the Localizer coverage sector shall provide a signal strength of 5 micro-volts at a flag current of 240 microamperes and in-tolerance clearance at distances of 25 nautical miles within ± 10 degrees of the course line and 17 nautical miles within 10 to 35 degrees of the course line.
	
	
	

	D1-012 
	3.3.2.1
	Coverage
	The localizer signal shall be receivable at the distance specified at and above the height 1500 feet above the elevation of the threshold or 1000 feet above the elevation of the highest point within the intermediate and final approach areas, whichever is higher.
	
	
	

	D1-013 
	3.3.2.1
	Coverage
	Such signals shall be receivable to the distance specified, up to a surface extending outward from the Localizer antenna and inclined 7 degrees above the horizontal.
	
	
	

	D1-014 
	3.3.2.2
	Polarization
	The Localizer radiation shall be horizontally polarized.
	
	
	

	D1-015 
	3.3.2.2
	Polarization
	The vertically polarized component of the radiation shall result in no errors in course alignment greater than 0.005 DDM when the aircraft is flying along the course line in a roll attitude of 20 degrees from the horizontal.


	
	
	

	D1-016 
	3.3.2.3.
	Course alignment accuracy
	Based on a nominal sector width of 700 feet at threshold, the mean course line shall be capable of being adjusted and maintained to within limits equivalent to 10 feet from the runaway centerline at the ILS reference datum.
	
	
	

	D1-017 
	3.3.2.4
	Displacement sensitivity
	The nominal displacement sensitivity within the half course sector at the ILS reference datum shall be 0.00044 DDM/foot, based on a nominal sector width of 700 feet at the ILS reference datum.  
	
	
	

	D1-018 
	3.3.2.4
	Displacement sensitivity
	The increase of DDM shall be substantially linear with respect to angular displacement from the front course line up to an angle on either side of the front course line where the DDM is 0.180.  
	
	
	

	D1-019 
	3.3.2.4
	Displacement sensitivity
	From that angle to ±35 degrees, the DDM shall be less than or equal to 0.155.  
	
	
	

	D1-020 
	3.3.2.4
	Displacement sensitivity
	When the course width is increased to the wide alarm limit typically 10 to 14 percent, the DDM shall be less than or equal to 0.155 from 4 degrees to the limits of coverage.
	
	
	

	D1-021 
	3.3.2.5
	Course sector width
	The Localizer course sector width shall be easily adjustable over the range of 2.1 to 7.0 degrees to allow tailoring to a 700-foot runway threshold course sector width at a typical runway installation.  
	
	
	

	D1-022 
	3.3.2.5
	Course sector width
	For dual frequency Localizer configurations, the course sector width of the clearance array shall be easily adjusted to a nominal width that provides smooth transition from the course signal to the clearance signal and that provides maximum clearance signal outside of the normal Localizer course sector.
	
	
	

	D1-023 
	3.3.2.6
	Automatic changeover unit
	The transmitter shall be equipped with an automatic changeover unit, which is controlled by the monitor.
	
	
	

	D1-024 
	3.3.2.6
	Automatic changeover unit
	When a fault is detected, the automatic changeover unit shall transfer the antenna signals to the standby transmitter.
	
	
	

	D1-025 
	3.3.3.1
	Radio frequency
	The transmitter frequency shall be controlled by a crystal-referenced synthesizer adjustable over the full frequency range of 108 to 112 MHz in steps of.05 MHz.
	
	
	

	D1-026 
	3.3.3.1
	Radio frequency
	The accuracy of the carrier frequency shall be within ±0.002 percent.
	
	
	

	D1-027 
	3.3.3.1
	Radio frequency
	For a single-frequency Localizer, the course frequency shall be the assigned channel frequency.
	
	
	

	D1-028 
	3.3.3.1
	Radio frequency
	For a dual frequency Localizer, the frequencies of the two RF carriers shall be locked together, requiring only a single setting to select the Localizer nominal operating frequency.  
	
	
	

	D1-029 
	3.3.3.1
	Radio frequency


	The two transmitters shall be offset symmetrically about the assigned channel frequency with a nominal frequency difference of 8 kHz, but not less than 7.5 kHz or more than 8.5 kHz.  
	
	
	

	D1-030 
	3.3.3.2
	Modulation
	The nominal depth of modulation of the radio frequency carrier of each of the 90 Hz and 150 Hz tones shall be 20 percent and shall be maintained within the limits of 19 and 21 percent.
	
	
	

	D1-031 
	3.3.3.3
	Identification
	In addition to the 90 and 150 Hz navigation tones, the Localizer shall simultaneously modulate the RF carrier with a keyed 1020 Hz ±50 Hz tone for the purpose of aurally identifying the Localizer station at the airborne ILS receiver.
	
	
	

	D1-032 
	3.3.3.3
	Identification
	The transmission of the identification signal shall interfere in no way with the basic Localizer function.
	
	
	

	D1-033 
	3.3.3.3
	Identification
	The identification signal shall employ the International Morse Code and shall normally consist of four letters, the letter “I” followed by the three-letter code assigned to the Localizer station.
	
	
	

	D1-034 
	3.3.3.3
	Identification
	The identification signal shall be transmitted at a speed corresponding to approximately seven words per minute, and shall be repeated at approximately equal intervals, not less than six times per minute, at all times during which the Localizer is available for operational use.  
	
	
	

	D1-035 
	3.3.3.4
	Transmitter output power and adjustment
	The transmitter of any subsystem shall have sufficient power to meet coverage requirements as defined in paragraph 3.3.2.1 with the antennas provided when properly installed at a site meeting the FAA Localizer siting criteria.
	
	
	

	D1-036 
	3.3.3.4
	Transmitter output power and adjustment
	For purposes of testing, the transmitter output power shall be capable of being reduced below maximum power output by at least 4 dB without changing the modulation characteristics of the transmitted signal and without the temporary installation of attenuators.
	
	
	

	D1-037 
	3.3.3.4-A
	Transmitter output power and adjustment
	The output power of the CSB signal shall be adjustable with resolution no coarser than 0.1 watts.

 When operating at the reduced.-4 dB power level:      Modulation balance shall be changed by no more than 0.002 DDM

	
	
	

	D1-038 
	3.3.3.4-B
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Course width shall be changed by no more than 2 percent

	
	
	

	D1-039 
	3.3.3.4-C
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Carrier total modulation percentage shall change by no more than 1 percent in absolute value typically 39 to 41 percent.


	
	
	

	D1-040 
	3.3.3.4-D
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Localizer Identification modulation shall change by no more than 0.8 percent in absolute value typically 7.2 to 8.8 percent.

	
	
	

	D1-041 
	3.3.3.6.1
	Hot standby transmitters
	If Localizer subsystem stabilization requirements specified in paragraph 3.3.3.6 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.
	
	
	

	D1-042 
	3.3.3.8-A
	Audio phase of modulation tones
	Audio phase relationship of the 90 Hz and 150 Hz modulation tones is as follows:

The relative phase of the 90 Hz and 150 Hz modulation tones of the course transmitter shall be such that the demodulated 90 Hz and 150 Hz waveforms pass through zero in the same direction within 50 microseconds of each other at the common zero crossing.


	
	
	

	D1-043 
	3.3.3.8-A
	Audio phase of modulation tones
	If wavetable or other digitally synthesized method is used to produce the composite modulation waveform, sample rate and resolution shall be sufficient to meet these criteria.
	
	
	

	D1-044 
	3.3.3.8-B
	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.
	
	
	

	D1-045 
	3.3.3.8-C
	Audio phase of modulation tones
	An adjustment shall be provided to offset the phase relationship between the course and clearance audio modulation by up to 90 degrees for the purpose of improving immunity reflections.
	
	
	

	D1-046 
	3.3.3.8-C
	Audio phase of modulation tones
	The established offset phase relationship shall be lockable to within 50 microseconds.
	
	
	

	D1-047 
	3.3.3.9
	Carrier modulation
	A control shall be provided to adjust total modulation of the carrier output signals in steps of 0.1 percent or smaller over a minimum range of 34.0 to 46.0 percent.
	
	
	

	D1-048 
	3.3.3.9
	Carrier modulation
	RF phase between carrier and sideband outputs shall remain stable within 5 degrees when modulation is adjusted over this range.
	
	
	

	D1-049 
	3.3.3.9
	Carrier modulation
	The modulation balance shall remain constant within ± 0.004 DDM throughout the full specified range of the total modulation percentage adjustment.
	
	
	

	D1-050 
	3.3.3.10
	Distortion of demodulated navigation tones
	Total harmonic distortion of the detected modulation shall be less than 5 percent measured over the bandwidth of 30 Hz to 4 kHz.
	
	
	

	D1-051 
	3.3.3.10
	Distortion of demodulated navigation tones
	In addition, no single multiple of 30 Hz within that range with the exception of the 90 and 150 Hz modulation tones shall have an amplitude greater than 4 percent.-28 dB of the maximum amplitude of the demodulated audio.
	
	
	

	D1-052 
	3.3.3.11
	Modulation balance adjustment
	A control shall be provided for precisely adjusting the total modulation balance ratio between 90 Hz and 150 Hz amplitudes, and for simulating changes in the Localizer course position.
	
	
	

	D1-053 
	3.3.3.11
	Modulation balance adjustment
	The control shall have sufficient range to enable the Localizer to be adjusted to meet the requirements specified in paragraph 3.3.2.3.
	
	
	

	D1-054 
	3.3.3.11
	Modulation balance adjustment
	The total modulation percentage shall remain stable within 0.1 percent when the modulation balance is adjusted over a range of ±0.025 DDM.
	
	
	

	D1-055 
	3.3.3.12
	Identification keying
	The transmitter shall include a solid-state electronic keyer that modulates the carrier with a 1020 Hz tone to a nominal depth of 8 ±1 percent without interruption of the carrier.
	
	
	

	D1-056 
	3.3.3.15
	Carrier signal at sideband output
	With the modulator adjusted for optimum conditions, for any combination of sideband amplitude control or sideband phaser control settings, the carrier.  CSB power appearing at the sideband.  SBO output shall be 30 dB or more below the carrier power appearing at the carrier.  CSB output.
	
	
	

	D1-057 
	3.3.3.16
	Power and modulation measurements
	Means shall be provided to measure course and clearance carrier and sideband powers and carrier modulation percentage.
	
	
	

	D1-058 
	3.3.3.16
	Power and modulation measurements
	Built- in line sections for wattmeter elements shall be installed in each of the output CSB and SBO lines to allow the measurement of modulation and modulation balance with external test equipment.
	
	
	

	D1-059 
	3.3.4.2
	Frequency range
	The complete Localizer antenna system consisting of the stripline or micro-strip distribution networks, antenna array, and stripline or micro-strip monitor combining networks shall be designed for operation throughout the band of 108 to 112 MHz without retuning.
	
	
	

	D1-060 
	3.3.4.3
	Intercoupling
	The isolation between those adjacent antenna elements in the array with the closest spacing, as measured between the input connector of the driven element and the monitor output of the unproven element, shall be at least 26 dB.
	
	
	

	D1-061 
	3.3.4.4
	RF distribution unit
	The array shall be furnished with the appropriate stripline or micro-strip RF distribution units to provide the proper current excitation to generate the radiation patterns specified.
	
	
	

	D1-062 
	3.3.4.4
	RF distribution unit
	The nominal input impedance of the carrier CSB ports and the sideband-only SBO ports shall be 50 ohms.  
	
	
	

	D1-063 
	3.3.4.4
	RF distribution unit
	The voltage standing wave ratio.  VSWR at each of the inputs shall be less than or equal to1.20 over the full operating frequency range and service conditions of temperature and humidity.
	
	
	

	D1-064 
	3.3.4.4
	RF distribution unit
	There shall be at least 30 dB of isolation between the CSB and SBO input ports on the RF distribution unit.
	
	
	

	D1-065 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	The antenna array shall consist of identical elements with appropriate spacing and excitation to produce the calculated horizontal radiation patterns described in Table VII and its notes.
	
	
	

	D1-066 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	Pattern shapes shall be calculated based on ideal performance of the proposed distribution network for the antenna array described, with excitation levels set to produce a 3-degree course width.
	
	
	

	D1-067 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	For dual-frequency arrays, the relationship between the calculated course and clearance CSB patterns shall comply with Figure 1, with the clearance array meeting the DDM requirements of paragraph 3.3.4.6.
	
	
	

	D1-068 
	3.3.4.6
	Clearance array DDM performance
	With the course adjusted for 3 degree course width and the Localizer operating normally, SBO sideband amplitude shall not exceed CSB sideband amplitude to at least ±35 degrees from centerline to assure that abnormal case DDM does not result.
	
	
	

	D1-069 
	3.3.4.6
	Clearance array DDM performance
	With the course adjusted for 3 degree course width and the Localizer operating normally, SBO sideband amplitude shall not exceed CSB sideband amplitude to at least ±35 degrees from centerline to assure that abnormal case DDM does not result.
	
	
	

	D1-070 
	3.3.4.6
	Clearance array DDM performance
	With the course and clearance transmitters radiating and adjusted to recommended power ratios for a 3 degree course width, the clearance CSB-to-SBO relative pattern shapes shall be such that at least 250 microamperes of clearances exist for dual frequency systems and 210 microamperes of clearance for single frequency systems, beyond the first course CSB null.
	
	
	

	D1-071 
	3.3.4.6
	Clearance array DDM performance
	All other pattern requirements and notes shall be met concurrently.
	
	
	

	D1-072 
	3.3.4.7
	Course width adjustment 
	Course width adjustment shall be accomplished only by changing the relative power level of the sideband-only.  SBO signal with respect to the carrier signal.
	
	
	

	D1-073 
	3.3.4.8
	Vertical radiation
	The vertical radiation pattern shall be such that coverage requirements are met with the antenna mounted at any height from ground level to a platform of up to 25 feet above level ground.
	
	
	

	D1-074 
	3.3.4.10.4
	Reflectors or screens
	The antenna shall produce the required radiation patterns and characteristics without the use of external reflectors or screens.
	
	
	

	D1-075 
	3.3.6  
	Localizer Far-Field Monitor.  FFM subsystem 
	Category II/III Localizer equipment shall be equipped with a FFM subsystem to indicate the status of the signal based on an actual field measurement.
	
	
	

	D1-076 
	3.3.6.1
	FFM general requirements
	Two FFM receivers and processing equipment as specified in paragraph 3.3.6.6.
	
	
	

	D1-077 


	3.4
	UHF Glide Slope system configuration.  general
	A dual frequency Glide Slope shall be able to operate with a Watts Antenna Company end fire Glide Slope.  EFGS antenna system, providing the necessary interface between the transmitters and EFGS distribution unit as well as between the EFGS monitor and the Glide Slope equipment monitor functions.
	
	
	

	D1-078 
	3.4.1-A
	Null reference Glide Slope station
	Power dividing networks and monitor combining networks required for null reference RF signal distribution and integral monitoring.
	
	
	

	D1-079 
	3.4.1-C
	Capture effect Glide Slope station
	Complete capture effect Glide Slope antenna group consisting of three identical transmitting antennas with monitor probes, associated coaxial cabling, all antenna mounting hardware and dual obstruction lights.
	
	
	

	D1-080 
	3.4.1-C
	Capture effect Glide Slope station
	Power dividing networks and monitor combining networks required for capture effect RF signal distribution and integral monitoring.
	
	
	

	D1-081 
	3.4.1-C
	Capture effect Glide Slope station
	For dual equipment only: two sets.  each course and clearance of transmitters/modulators, two sets of monitors, and an antenna changeover unit to switch the antenna from the main to the standby transmitter.
	
	
	

	D1-082 
	3.4.2
	UHF Glide Slope subsystem performance 
	The Glide Slope subsystem shall provide guidance in the vertical plane to aircraft in approaches to, and landings at airfields.
	
	
	

	D1-083 
	3.4.2
	UHF Glide Slope subsystem performance 
	The radiation pattern shall be developed to provide a straight line descent path in the vertical plane containing the runway centerline, with the 150 Hz tone predominating below path and the 90 Hz tone predominating above path, to at least an angle equal to 175 percent of the glide angle.
	
	
	

	D1-084 
	3.4.2
	UHF Glide Slope subsystem performance 
	The Glide Slope shall be adjustable to produce glide path angles between 2 and 4 degrees.
	
	
	

	D1-085 
	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.
	
	
	

	D1-086 
	3.4.2.1
	Coverage
	With the course and/or clearance transmitter power output reduced to the RF monitor alarm level.-1 dB for Dual Frequency, -3 dB for Single Frequency the Glide Slope shall provide signal level greater than 15 microvolt, flag current greater than 240 microamps, and a fly-up signal of 150 microamps to allow satisfactory operation with a typical aircraft installation in sectors of 8 degrees in azimuth on each side of the course line of the glide path to a distance of at least 10 nautical miles between 0.5 and 1.75 times the path angle above the horizontal, or to such lower angle down to 0.30 times the path angle as required to safeguard the promulgated glide path procedure.
	
	
	

	D1-087 
	3.4.2.2
	Polarization
	Emission from the Glide Slope antenna shall be horizontally polarized.
	
	
	

	D1-088 
	3.4.3.1
	Radio frequency
	The Glide Slope transmitter shall be capable of operating on frequencies over the range of 329 MHz to 335 MHz in 0.150 MHz increments.
	
	
	

	D1-089 
	3.4.3.1
	Radio frequency
	The accuracy of the carrier frequency shall be within ±0.002 percent over the service conditions.
	
	
	

	D1-090 
	3.4.3.1
	Radio frequency
	The two transmitters shall be offset symmetrically about the assigned channel frequency, with the frequency difference 8.0 kHz. 
	
	
	

	D1-091 
	3.4.3.2
	Modulation
	Each of the two modulation tones.90 and 150 Hz shall modulate the course transmitter carrier to a nominal depth of modulation of 40 percent.
	
	
	

	D1-092 
	3.4.3.2
	Modulation
	Each of the two modulation tones.90 and 150 Hz shall be maintained within the limits of 38 and 42 percent.
	
	
	

	D1-093 
	3.4.3.7
	Frequency control
	A single frequency glide Slope shall be on the assigned Glide Slope frequency.
	
	
	

	D1-094 
	3.4.3.7
	Frequency control
	For a dual frequency Glide Slope, the course transmitter shall be 4 kHz above the channel frequency and the clearance transmitter shall be 4 kHz below the channel frequency.
	
	
	

	D1-095 
	3.4.3.8
	Audio phase of modulation tones
	The relative phase of the 90 Hz and 150 Hz modulation tones of the course transmitter shall be such that the demodulated 90 Hz and 150 Hz waveforms pass through zero in the same direction within 50 microseconds of each other at the common zero crossing.
	
	
	

	D1-096 
	3.4.3.10
	Distortion of the modulation navigation tones
	Total harmonic distortion of the detected modulation shall be less than 5 percent measured over the bandwidth of 30 Hz to 4 kHz.
	
	
	

	D1-097 
	3.4.3.10
	Distortion of the modulation navigation tones
	In addition, no single multiple of 30 Hz within that range with the exception of 90 Hz and 150 Hz modulation tones shall have an amplitude greater than 4 percent.-28 dB of the maximum amplitude of the demodulated audio.
	
	
	

	D1-098 
	3.4.3.14
	Carrier signal at sideband output
	With the modulator adjusted for optimum conditions, for any combination of settings of the sideband amplitude and sideband phaser control, and over the range of service conditions, the carrier CSB power appearing at the sideband SBO output shall be 30 dB or more below the carrier power appearing at the carrier CSB output.
	
	
	

	D1-099 
	3.4.3.15
	Clearance transmitter. dual frequency only
	The clearance transmitter shall operate in the range of 328 to 336 MHz and shall be capable of being modulated at a frequency of 150 Hz to a depth of 80 percent.
	
	
	

	D1-0100 
	3.4.4
	Amplitude and phase control unit APCU
	The capture effect and sideband reference glide Slope configurations shall include an amplitude and phase control unit designed to combine the separate carrier, sideband and for dual-frequency only clearance signals from the transmitters and deliver them to the antennas in the proper amplitude and phase relationships.
	
	
	

	D1-0101 
	3.4.4.1
	Capture effect RF distribution
	The capture effect RF distribution unit shall send the course CSB signal to the lower and middle antennas, the course SBO signal to all three antennas, and the clearance signal to the upper and lower antennas.
	
	
	

	D1-0102 
	3.4.4.1
	Capture effect RF distribution
	The nominal amplitude and phase relationships of the capture effect signals shall be as shown in Table VIII.
	
	
	

	D1-0103 
	3.4.4.1.1
	Capture effect phasers
	Adjustable phasers shall be provided in each of the antenna outputs.
	
	
	

	D1-0104 
	3.4.4.1.2.2
	Fixed power dividers
	The power ratio between outputs shall be the nominal value ±0.3dB.
	
	
	

	D1-0105 
	3.4.4.1.2.2
	Fixed power dividers
	The phase relationship between antennas fed from that power divider shall change by no more than ±2 degrees over the normal operating power range of the dividers.
	
	
	

	D1-0106 
	3.4.4.1.3
	Capture effect CE carrier output port isolation
	With each phaser and power divider set to midrange, the upper antenna output and the sideband input shall be isolated from the carrier input by 40 dB or greater.
	
	
	

	D1-0107 
	3.4.4.1.5
	CE sideband port isolation
	With each phaser and power divider set to midrange, the carrier input shall be isolated from the sideband input by 40 dB or greater.
	
	
	

	D1-0108 
	3.4.4.1.7
	CE Clearance isolation
	With phasers and power dividers set to their center positions, the power at the carrier input, sideband input, and middle antenna output ports shall be 33 dB or more below the power applied to the clearance input.
	
	
	

	D1-0109 
	3.4.4.4
	Antenna Feedline RF power measurement
	For a null reference Glide Slope, line sections shall be provided at the output of the transmitter.
	
	
	

	D1-0110 
	3.4.4.4
	Antenna Feedline RF power measurement
	For dual equipment, the input line sections shall follow the transfer relay.
	
	
	

	D1-0111 
	3.4.4.5
	Variable attenuator set

	A constant phase variable attenuator shall be provided with each Glide Slope subsystem for test and flight inspection procedures.
	
	
	

	D1-0112 
	3.4.4.5
	Variable attenuator set

	The attenuator set shall be designed to install in the antenna feedline.
	
	
	

	D1-0113 
	3.4.4.5
	Variable attenuator set

	Cables for connecting the attenuator shall be provided such that the electrical length of the attenuator plus cables is an integral number of wavelengths long at the glideslope mid-band frequency to preclude significant inter-antenna phase changes when the attenuator is inserted.
	
	
	

	D1-0114 
	3.4.4.5
	Variable attenuator set

	Attenuation shall be adjustable in 0.2 dB steps or smaller from 0.2 dB to at least 2 dB.
	
	
	

	D1-0115 
	3.4.4.5
	Variable attenuator set

	The phase shall change by no more than ±10 degrees over the range of attenuation.
	
	
	

	D1-0116 
	3.4.5
	Glide Slope antenna array
	The dual-frequency Glide Slope antenna array shall consist of three antennas.
	
	
	

	D1-0117 
	3.4.5
	Glide Slope antenna array
	The single frequency Glide Slope antenna arrays shall consist of two antennas.
	
	
	

	D1-0118 
	3.4.5.2
	Polarization
	The radiated signal of the antenna shall be horizontally polarized.
	
	
	

	D1-0119 
	3.4.5.2
	Polarization
	The vertical component shall be at least 25 dB below the horizontal component as measured in front of the antenna and within ±25 degrees in azimuth of a vertical plane perpendicular to the antenna and passing through the center of the antenna.
	
	
	

	D1-0120 
	3.4.5.6
	VSWR
	The input VSWR of the antenna and/or antenna system shall be less than or equal to1.25 to 1.
	
	
	

	D1-0121 
	3.4.5.8
	Horizontal pattern requirements
	The front hemisphere of the horizontal pattern of the antenna when plotted as illustrated in paragraph 3.4.5.8.Figure 2 shall be confined within the upper and lower limits specified thereon
	
	
	

	D1-0122 
	3.4.5.8
	Horizontal pattern requirements
	The front hemisphere of the horizontal pattern of the antenna when plotted as illustrated in paragraph 3.4.5.8.Figure 2 shall not decrease below -22 dB in the range from 20 degrees azimuth to 40 degrees azimuth.
	
	
	

	D1-0123 
	3.4.5.8
	Horizontal pattern requirements
	The 0 degree reference on Figure 2 shall be the electrical axis of the array the peak of the beam determined as midway between the 3 dB points of the measured pattern.  
	
	
	

	D1-0124 
	3.4.5.8
	Horizontal pattern requirements
	The electrical axis, so determined, shall deviate from the mechanical axis by no more than ±2 degrees.
	
	
	

	D1-0125 
	3.4.5.9
	Vertical pattern requirements
	The vertical pattern of the antenna shall be symmetrical around zero degrees elevation.
	
	
	

	D1-0126 
	3.4.5.9
	Vertical pattern requirements
	The pattern amplitude shall decrease smoothly in either direction from zero degrees elevation.
	
	
	

	D1-0127 
	3.4.5.10
	Multi-element distribution network
	If the Glide Slope antenna assembly utilizes multiple radiating elements, a distribution network shall be provided for feeding the individual elements in the phase and amplitude relationships necessary to meet the horizontal radiation pattern requirements.
	
	
	

	D1-0128 
	3.4.5.10
	Multi-element distribution network
	This network shall be weatherproof and mounted within the antenna assembly so as to provide ready accessibility for servicing.
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