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3.2.2.2.5  Data Reduction and Presentation. 

Presented the recorded data in tabular form and annotated those readings 
which exceeded the specified limits. 
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3.2.2.3  Spurious Output 

3.2.2.3.1 Scope. 

a. References:  C/S T.001, paragraph 2.3.4. 

b. The objective was to determine the level of the transmitter harmonic and 
spurious signals.  These are unwanted signals at discrete frequencies due to 
frequency synthesis or to non-linearities at the output stages of the 
transmitter. 

c. A harmonic is a signal with a frequency which is an integer multiple of the 
transmitter frequency. 

d. A spurious signal is an unwanted signal with a frequency that is not an integer 
multiple of the transmitter frequency. 

e. Harmonic and spurious signal powers are expressed as levels in decibels 
with reference to the carrier (dBc), related to the transmitter power. 

3.2.2.3.2  Facilities and Instrumentation. 

-  Environmental Test Facility 

-  Cospas-Sarsat Measurement System (see Figure 3-1). 
-  IBM Compatible Computer System 
-  HP-8568B Spectrum Analyzer 
-  HP-8662A Synthesizer  
-  HP-1631D Logic Analyzer 
-  20-dB Attenuator 
-    3-dB Attenuator 
-    2 each HP-11667A Power Splitter 

3.2.2.3.3  Test Conditions. 

a. Normal ambient conditions or any other specified environmental conditions. 

b. Nominal operating voltage. 
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3.2.2.3.4  Test Procedures. 

a. The Spectrum Analyzer was programmed with the following settings: 

Center frequency:   406.025 MHz 
Frequency span:         50.000 kHz 
Resolution Bandwidth:  100.000 Hz 
Sweep time:      10 seconds 
Trace mode:  maximum hold 

b. The "maximum hold" mode displayed and held on the cathode ray tube 
(CRT), the maximum response of the input signal.  In order to capture the 
spectral characteristics of the 406-MHz signal, the Spectrum Analyzer sweep 
was allowed to freely run continuously until the full spectral response was 
integrated without gaps.  The integration period could take up to 5 hours.  In 
order to facilitate expeditious completion of this process, the trigger of the 
Spectrum Analyzer was dithered under program control to randomize over a 
small period, the start of the sweep. 

c. When the spectral response was fully integrated or after 5 hours (whichever 
came first), the marker peak function found the unmodulated carrier amplitude 
that was the 0-dB carrier reference.  The marker function of the Spectrum 
Analyzer and the computer verified that the spurious response was lower than 
the allowable limits as indicated in Figure 3-5. 

3.2.2.3.5  Data Reduction and Presentation. 

a. Presented the computer plots of the spectral response with the limit mask 
superimposed on the spectral response.  

b. Presented the recorded data in tabulated form with the frequency and 
amplitude of those spurs, which exceeded the specified limits. 
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Figure 3-5.  In-band spurious emission mask. 
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3.2.3  Data Encoding and Modulation 

3.2.3.1  Scope. 

a.  References: 

(1) C/S T.001, paragraph 2.3.5. 

(2) C/S T.001, paragraph 2.3.6. 

b.  The objective was to measure data encoding, modulation sense, modulation 
phase deviation, modulation rise and fall times, and modulation symmetry 
of the bi-phase demodulated signal were measured. 

3.2.3.2  Facilities and Instrumentation. 

-  Environmental Test Facility 

-  Cospas-Sarsat Measurement System (see Figure 3-1.) 
-  IBM Compatible Computer System 
-  HP-1631D Logic Analyzer 
-  HP-8901A Modulation Analyzer/Down Converter 
-  HP-5371A Frequency and Time Interval Analyzer 
-  HP-8662A Frequency Synthesizer 
-  HP-11667A Power Splitter (2 each) 
-  20-dB Attenuator 
-  10-dB Attenuator 
-    3-dB Attenuator 

3.2.3.3  Test Conditions. 

a. Normal ambient conditions or any other specified environmental conditions. 

b. Nominal operating voltage. 

3.2.3.4  Test Procedure. 

a. The Frequency and Time Interval Analyzer captured time versus event data 
of the down converted modulated burst waveform.   

b. Following capture of the time versus event data, the data were processed to 
remove the effect of the difference between the actual carrier frequency and 
the estimated carrier frequency represented by the downconverter frequency.  
This removed the increasing phase versus time offset, which would 
compromise the accuracy of the measurement of the demodulated waveform 
characteristics. 
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c. Modulation rise and fall times, modulation symmetry, and phase deviation 
were then derived from the processed waveform.  

3.2.3.5  Data Reduction and Presentation. 

a. Presented a printout of the modulation waveform and tabulated data on the 
measure modulation parameters. 

b. Annotated those readings which exceeded specified limits. 
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3.3  VOLTAGE STANDING WAVE RATIO 

3.3.1  Scope. 

a.  References: 

(1) C/S T.001, paragraph 2.3.7. 

(2) C/S T.007 Annex A, paragraph A3.3. 

b. The objective was to determine if the transmitter would be damaged by any 
load from open circuit to short circuit.  For the purpose of this test, the test 
loads were:  

(1) Open circuit 

(2) Short circuit 

(3) 3:1 VSWR load 

3.3.2  Facilities and Instrumentation. 

-  Environmental Test Facility 

-  Cospas-Sarsat Measurement System (see Figure 3-1). 
-  IBM Compatible Computer System 
-  HP-1631D Logic Analyzer 
-  HP-5371A Frequency and Time Interval Analyzer 
-   20-dB Attenuator 
-     3-dB Attenuator w/shorting plug 
-     3-dB Attenuator 
-  HP-1667A Power Splitter (2 each) 

3.3.3  Test Conditions. 

a. Normal ambient conditions or any other environmental conditions. 

b. Nominal operating voltage. 
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3.3.4  Test Procedure. 

3.3.4.1  Mismatched Load Simulation. 

a. Short circuit condition was achieved with a shorting connector attached to 
the end of the transmission cable. 

b. A 3:1 VSWR was achieved by using a 3-dB attenuator with a shorting 
connector attached to one end of the attenuator.  This configuration 
presented a load to the transmitter with 6-dB return loss.  The shorted 
attenuator was then attached to the end of the transmission cable.  

3.3.4.2  Measurement Procedure. 

a. With the transmitter on, a short circuit condition was applied to the 
transmitter output for 5 minutes.  

b. An open circuit condition was then applied to the transmitter output for 5 
minutes. 

c. A 3:1 VSWR load was then applied to the transmitter output for 5 minutes. 

d. Measured the transmitter nominal frequency, digital message content, and 
modulation parameters to verify that transmitter performance had not been 
degraded. 

3.3.5  Data Reduction and Presentation. 

Presented the recorded data in tabular form and annotated those readings which 
exceeded the specified limits. 
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3.4  SELF-TEST MODE 

 3.4.1  Scope. 

a. Reference:  C/S T.001, paragraph 2.3.7 

b. The objective was to test the built-in self-test capability of the UUT. 

3.4.2  Facilities and Instrumentation. 

-  Environmental Test Facility 

-  Cospas-Sarsat Measurement System (see Figure 3-1). 
-  IBM Compatible Computer System 
-  HP-1631D Logic Analyzer 
-  HP-5371A Frequency and Time Interval Analyzer 
-   20-dB Attenuator 
-     3-dB Attenuator w/shorting plug 
-     3-dB Attenuator 
-  HP-1667A Power Splitter (2 each) 

 3.4.3  Test Conditions. 

a. Normal ambient conditions or any other specified environmental conditions. 

b. Perform these tests on the modulated portion of the carrier. 

c. Nominal operating voltage. 

 3.4.4  Test Procedure. 

a. Activated the self-test mode on the UUT. 

b. The modulated portion of the transmitted signal was demodulated. 

c. The message data were decoded and the encoded location was checked for 
the correct default code.  The format flag bit was reported. 

d. Checked the frame synchronization pattern and encoded location for the 
default code. 

e. Burst envelope timing was measured to ensure compliance to specification. 
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 3.4.5  Data Reduction and Presentation. 

a. Processed the bit sequence captured by the measurement system. 

b. Presented the decoded message by field and checked the results for validity 
and compliance with the format for each field.  Verified that the decoded 
message complied with the test user protocol. 
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3.5 ANTENNA CHARACTERISTICS 

3.5.1  Scope. 

 a.  Reference:  C/S T.007, Annex B. 

b. The objective was to measure the radiation characteristics of the beacon. 

c. The beacon shall produce a field equivalent to an ERP in the range of 1.6 to 
20 watts.  The polarization of the beacon antenna shall be linear or right-hand 
circular.  The gain variation shall not exceed 3 dB at an elevation angle of 40 
degrees.  The voltage standing wave ratio (VSWR) shall not exceed 1.5:1 at 
406.025 MHz. 

3.5.1 Facilities and Instrumentation. 

  - Antenna Test Facility 

- HP-8562A Spectrum Analyzer 
- HP-83640A Synthesized Sweeper 
- Scientific-Atlanta-26-0.1 log periodic dipole antennas 
- HP-438A Power Meter 
- HP-8481A Power Sensor 

3.5.2  Test Conditions. 

a. Normal ambient conditions or any other environmental conditions. 

b. Nominal operating voltage. 

3.5.4  Test Procedures. 

a. Description of test range.  The arc range utilizes a vertically mounted, 75-foot 
(23 meter) radius arc with a 60-foot (18.3 meter) diameter horizontal turntable 
below its focal point.  The arc range is constructed of non-metallic materials, 
with the exception of some RF components and the turntable.  The vertical 
arc member is supported by four laminated wooden legs in a four-sided, 
pyramidal design.  The inside curvature of the arc is covered with a metallic 
track and RF energy scatter shield that facilitate the movement of a sled-
mounted probe antenna.  The scatter shield is designed to prevent the 
reflection of RF energy back into the test area.  A wooden test item rack is 
used to position the beacon antenna up to the focal point of the arc, 
approximately 29 feet above ground level.  RF energy is radiated from the 
beacon antenna and is received by the probe antenna 75 feet (23 meters) 
away on the vertical arc.  The probe antenna maintains a constant distance to 
the beacon antenna and also remains oriented perpendicular to the direction 
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of propagation from the beacon antenna as it is raised and lowered in 
elevation (see Figure 3-, Arc Range). 

 

TURNTABLE

WOODEN TEST RACK

BEACON-UNDER-TEST

PROBE ANTENNA

ELEVATION AXIS
ARC

Figure 3-6.  Arc Range
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b. Test item configuration.  The beacon was placed over the center of the test 
range turntable on top of the wooden test item rack.  The beacon was placed 
in the center of a 125-centimeter radius ground plane constructed of plywood 
covered with aluminum window screen material.  The beacon was oriented on 
top of the ground plane in the manner in which it is designed to operate. 

c. Range calibration.  A standard gain antenna was used to calibrate the range 
for all ERP measurements. The range was calibrated at 0 degrees elevation 
and 0 degrees azimuth by radiating a known ERP level at the location of the 
beacon antenna under test, and measuring the received signal level of a 
spectrum analyzer connected to the probe antenna. 

d. Beacon ERP measurement.   The beacon under test was transmitting 
normally with a fresh battery.  The elevation angle of the probe antenna on 
the vertical arc member was held constant at the desired elevation angle 
relative to the beacon antenna.  A spectrum analyzer was connected to the 
probe antenna to capture one beacon test pulse for each azimuth and 
elevation angle combination.  Data were collected as the turntable stepped in 
30 degree azimuth increments from 0 to 330 degrees.  Measurements were 
conducted at elevation angles of 10, 20, 30, 40 and 50 degrees.  Position 
accuracy was within ±3 degrees. 

The maximum ERP variation at 40 degrees elevation was determined 
by calculating the difference between the maximum and minimum ERP 
values tabulated in Appendix B, Table B-3. For an elevation angle of 
40 degrees. 
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e. Antenna polarization measurement.  Spectrum analyzer received signal levels 
were measured for all azimuth and elevation angle combinations using both 
vertical and horizontal polarization for the probe antenna. 

The polarization of the beacon antenna was determined by calculating 
the difference between the vertically and horizontally received signal 
levels of tables B-1 and B-2 of Appendix B.  The vertical polarization 
levels were at least 10 dB greater than the horizontal polariztion levels 
for all of the 60 azimuth/elevation points (100% of all data collected). 

3.5.5  Data Reduction and Presentation. 

Presented the recorded data in tabular form and annotated those readings which 
exceeded the specified limits. 

 














































