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1.1.  RTS COMPONENT DESIGN      REQUIREMENTS XE "RTS COMPONENT DESIGN REQUIREMENTS" 
2. RTS Transponder XE "RTS Transponder" 
3. Transponder Antenna System XE "Transponder Antenna System" 

4.11.1.1.1 Transponder Antenna System General Design Requirements XE "Transponder Antenna System General Design Requirements" .
a. The antenna system shall provide adequate gain coverage over 95 percent of the radiation sphere.

b. The antenna system shall minimize variations in phase due to changes in the angular orientation of the vehicle with respect to the radar in both roll and pitch coordinates.

c. The antenna system shall operate at the frequencies selected by the Range for the specific program between 5.4 and 5.9 GHz and have 3 dB bandwidths of at least ±20 MHz with respect to the selected frequencies.

d. The antenna system shall display a voltage standing wave ratio (VSWR) less than 1.5:1 or 4 percent power reflected when excited from a source with the same impedance as the planned cable installation at the assigned frequencies.


e. The antenna system shall operate within specifications, with no arcing or damage, at twice the normal RMS and peak excitation power at any atmospheric pressure between 0.0001 and 760 Torr (mm of Hg).

f. Antenna gain and phase patterns shall be provided to Range Safety for each new airborne tracking system.

g. The gain of the antenna system relative to an isotropic radiator and the phase of the far field radiation relative to the antenna excitation shall be measured at 1o increments over the radiation sphere at the Range assigned frequencies and required polarizations.

h. If antenna heat shields are used, they shall be considered part of the antenna system and shall be subjected to all the antenna system requirements for design, test, pattern measurements, and approval. NOTE: All antenna heat shields shall be subjected to a fly-off analysis that includes test data reflecting antenna performance with and without the heat shields.


4.11.1.1.2
Transponder Antenna System Electrical Performance XE "Transponder Antenna System Electrical Performance" .



a. The antenna system shall provide adequate gain coverage over 95 percent of the radiation sphere to yield a link margin of 0 dB or greater for the following conditions:




1. Interrogation uplink




2.
 The reply downlink with the radars select-ed by the Range




3.
 Anytime the vehicle is physically capable of impacting an inhabited land mass



b.
 Antenna gain variation shall be no greater than ±5 dB in the roll plane and 10 dB between 10o and 170o in the pitch plane.



c.
 Antenna phase angle variation shall be no greater than 50o in the roll plane and twice the distance of farthest radiation element from the roll axis divided by the wave length multiplied by 360 equals the maximum permitted phase variation in degrees between the pitch angles of 10o and 170o in the pitch plane.



d.
 Antenna phase rate variation shall be 30o per degree of roll maximum.



e.
 The pitch phase variation rate maximum in degrees phase per degree pitch shall be no greater than the 6.284 times the distance of the farthest radiating element from the roll axis divided by the carrier wave length in the same units at any pitch angle more than 5o from the roll axis.


4.11.1.1.3 Transponder RF Link Analysis XE "Transponder RF Link Analysis" .


a. A complete RF link analysis shall be per-formed by the Range User to verify adequate gain coverage over 95 percent of the radiation sphere.



b. The antenna patterns shall be provided in accordance with RCC 253 and shall be used in the RF link analysis.



c.
 The RF link margin shall be no less than 0 dB relative to the required signal power for the individual radars selected by the Range.


4.11.1.1.4 Transponder Antenna Analysis and Evaluation Data Requirements XE "Transponder Antenna Analysis and Evaluation Data Requirements" .



a.
 ER Antenna Analysis and Evaluation Requirements. Antenna analysis and evaluation data requirements shall be coordinated with the Range.


b.
 WR Antenna Analysis and Evaluation. At a minimum, the following shall be provided for evaluation and analysis:




1. Power gain relative to an isotropic radiator over the entire radiation sphere at 1o increments




2.
 Relative phase between excitation and far-field radiation over the entire radiation sphere at 1o increments




3. Input reflection coefficient (VSWR) versus frequency over a span of 20 MHz centered on each of the WR assigned frequencies the antenna is intended to operate




4.
 Items b through e of the Transponder Antenna System Electrical Performance section of this Chapter.

4. Transponder XE "Transponder" 

4.11.1.2.1 Transponder General Design Requirements XE "Transponder General Design Requirements" .


a.
 Non-Coherent Transponder Frequency Separation XE "Non-Coherent Transponder Frequency Separation" . The reply carrier frequency of the non-coherent transponder shall be separated from the assigned interrogation carrier frequency by a minimum of 50 MHz.



b. Transponder Antenna RF Impedance Mismatch Considerations. XE "Transponder Antenna RF Impedance Mismatch Considerations."   The transponder shall suffer no damage and shall meet all requirements after operating with the antenna connector open or shorted.



c. Transponder Pulse Repetition Frequency (PRF) Response. XE "Transponder Pulse Repetition Frequency (PRF) Response."   The transponder shall meet all performance requirements when replying to valid interrogations at any rate between 160 and 2600 pulses per second.



d. Transponder Interrogation Response XE "Transponder Interrogation Response" . The transponder shall reply to at least 99 percent of valid interrogations at signal powers equal to or above the measured RF threshold sensitivity under 

