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1.0 Scope  
 
This report presents the test procedure, test configuration and test data associated with a FCC 
Part 15.247 (e) Jamming Margin test for the indirect measurement of processing gain. The 
report also outlines a modified test using a simulated frequency hopped interferer, as well as a 
broadband jamming test.  
   
 
2.0 Applicable Reference Documents. 
 
[1]  “Operation within the bands 902-928 MHz, 2400-2483.5, and 5725-5850 MHz”  Title 
47 Part 15 section 247 (e)  Code of Federal Regulations.  (47 CFR 15.247).  
 
[2] “Report and Order: Amendment of Parts 2 and 15 of the Commission’s Rules Regarding 
Spread Spectrum Transmitters. Appendix C: ‘Guidance on Measurements for Direct 
Sequence Spread Spectrum Systems” FCC 97-114. ET Docket No. 96-8, RM-8435, RM-
8608, RM-8609.  
 
[3] “The Treatment of Uncertainty in EMC Measurements” NAMAS, NIS 81 Edition 1, 
May 1994. NAMAS Executive, National Physical Laboratory, Teddington Middlesex, 
TW11 0LW, England.  
 
[4] “ HFA3860 Direct Sequence Spread Spectrum Baseband Processor”  Harris 
Corporation Semiconductor Sector Preliminary Data Sheet, Melbourne FL, June 1997.  
 
[5] “ M-ary Orthogonal Keying BER Curve”, Communication from Harris Corporation 
to L.S. Research, Inc.  
 
3.0 Test Background and Procedure. 
 
According to FCC regulations [1], a direct sequence spread spectrum system must have a 
processing gain, Gp of at least 10 dB. Compliance to this requirement can be shown by 
demonstrating a relative bit-error-ratio (BER) performance improvement (and corresponding 
signal to noise ratio per symbol improvement of at least 10 dB) between the case where 
spread spectrum processes (coding, modulation) are engaged relative to the processes being 
bypassed. In some practical systems, the spread spectrum processing cannot simply be 
bypassed. In these cases, the processing gain can be indirectly measured by a jamming margin 
test [2].  
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The processing gain is related to the jamming margin as follows [2]:  
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Where BERREFERENCE is the reference bit error ratio with its corresponding, theoretical output 
signal to noise ratio per symbol, (S/N)output, (J/S) is the jamming margin (jamming signal power 
relative to desired signal power), and Lsystem are the system implementation losses.  
 
The maximum allowed  total system implementation loss is 2 dB.  
 
The HFA3860 direct sequence spread spectrum baseband processor uses  M-ary Bi-
Orthogonal Keying. The BER performance curve is given by [5]:  
 

“ The probability of error for generalized M-ary Orthogonal signaling using coherent 
demodulation is given by: 
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This integral cannot be solved in closed form, and numerical integration must be used.  This is 
done in a MATHCAD environment and is displayed in graphical format  for M=2, 4, 8, and 
16.” (Shown on next page for M=16).  
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The reference BER is specified as 1 • 10-5 . The corresponding Es/No (signal to noise ratio per 
symbol) is 16.6 dB. The Es/No required to achieve the desired BER with maximum system 
implementation losses is 18.6 dB. The minimum processing gain is again, 10 dB, therefore:  
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The minimum jammer to signal ratio is as follows:  
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4.0 Test Configuration: CW Jamming Margin (15.247) (e)  
 
 
4.1  Basic Test Block Diagram  
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4.2 Test Procedure  
 
4.2.1 Obtain the simplex link shown. Perform all independent instrumentation calibrations prior 

to this procedure. Set operating power levels using fixed and variable attenuators in 
system to meet the following objectives:  

 
1. Signal Power at receiver approximately -60 dBm (above thermal 

sensitivity such that thermal noise does not cause bit errors). 
  
2. Signal Power at power meter between -20 and -40 dBm for optimal 

linearity.  
 
3. Use spectrum analyzer to monitor test.  
 
4. Ensure that CW Jammer generator RF output is disabled and measure 

the power at the power meter port using the power meter. This is the 
relative signal power, Sr . 

 
5. Disable Transmitter, and set CW Jammer generator RF output 

frequency equal to the carrier frequency and enable generator output. 
Set reference CW Jammer power level at power meter port 8.6 dB 
below Sr (minimum J/S, or 10 dB processing gain reference level). 
Note the power level setting on the generator, this is the reference CW 
Jammer power setting, Jr.  

 
6. Disable CW Jammer, re-establish link. BER test set should be 

operating error-free.  
 
7. Enable CW Jammer at a low power level and gradually increase the 

CW Jammer power until the BER test set indicates the reference BER 
level (1 • 10-5). Note nominal Jammer power setting, Jn . 
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4.2.2  This test is repeated for a fixed signal carrier frequency and for uniform steps in 

frequency increments of 50 kHz across the receiver passband with the CW Jammer. In 
this case the receiver passband is ±8.5 MHz. The procedure can be illustrated as 
follows:  

 
For offset frequency - 8.5 MHz to carrier frequency + 8.5 MHz , Step 50 kHz. 

Do:        
Adjust Nominal Jammer Level setting.  

             Until: 
             Average BER is equal to reference BER. 
             Record Indicated Nominal Jammer Level setting.  
Next offset frequency.  
 
 

4.2.3 The nominal Jammer Level settings are tabulated versus offset frequency. The J/S ratio 
and the processing gain are then calculated as follows:  

 

( )[ ]J
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= − − − − −( . )8 6  

 
If  Jn = Jr then:  
 

[ ]J
S

dB





= − 8 6.  

 
is the J/S ratio associated with 10 dB processing gain.  
 

4.2.4 The processing gain then is determined using the J/S ratio:  
 

G dB
J

Sp = + 



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186.  

 
4.2.4 The numerical data associated with the following radio channels is tabulated and 

presented in Appendix A:  
 
   Channel 1: 2412 MHz      Table entries: ∆f ,Sr,Jn,(J/S),Gp 
   Channel 2: 2437 MHz      Table entries: ∆f ,Sr,Jn,(J/S),Gp 
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   Channel 11: 2462 MHz    Table entries: ∆f ,Sr,Jn,(J/S),Gp 
  



L.S. RESEARCH Inc.        
HIGH TECHNOLOGY ELECTRONIC CONSULTANTS                                                                                                                                                         Harris PRISM HFA3860 Jamming Margin Test  
______________________________________________________________________________________________________________________________________________
_______________ 

__________________________________________________________________________________________________________________________
_____ 
L.S. Research, Inc.                                                                                CONFIDENTIAL                                                                                                     Page 11 
       

 
4.3 Test Electrical Configuration:   
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4.4   Measurement Equipment List   

 
Equipment   LSR Serial No.  Serial Number Calibration 

HP8592E Spectrum Analyzer CC00130C 3205A00103 Initial Only 
Gigatronics 8542C Power Meter EE960005 1831450 2/14/97 

Gigatronics 86301A Sensor - 1830164 2/5/97 
TTC Fireberd 6000 BER Test Set 

Test Interval 10^7 
Pattern: 2^23-1  

External TX input  

CC00164C 10016 11/29/96 

HP ESG-D3000A (E4432) Signal Gen.  CC00162 US36260452 6/1/97 
HP8496A Step Atten.  0-110 dB, 10 dB - - CFE 
HP8494A Step Atten.  0-11 dB, 1 dB - - CFE 

HP11667 Power Splitters (3)  - 08596,0627,09716 CFE 
HP8493A Fixed Attenuator 20 dB - 2708A CFE 
HP33120A Arbitrary Waveform  

Synthesizer  
- US34005826 Initial Only 

Fixed Noise Source  CC00104C - NC 
 

 
4.5  Measurement Uncertainties for Absolute Measurements 
 

The measurement uncertainties are determined by the methods specified in NAMAS 
NIS 81, Edition 1, May 1994, “The Treatment of Uncertainty in EMC Measurements”. 
Relanvant equipment specifications found in Appendix B.  
 

Equipment   Specified 
Characteristic   

Probability 
Density  

Specified 
Uncertainty 

HP8592E Spectrum Analyzer Reference  
Level  

Uniform  ±0.3 dB +0.01 • dB 
from -20 dBm 

HP8592E Spectrum Analyzer Calibrator  
Output   

Uniform  ±0.4 dB 

HP8592E Spectrum Analyzer Absolute 
Amplitude 
Calibration 
Uncertainty 

Uniform  ±0.15 dB 

Gigatronics 86301A Sensor Power Calibration  
Factor  

Uniform  1.33 % 
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HP ESG-D3000A (E4432) Signal Gen.  Output Power Uniform ±0.9 dB 
 
 
HP Spectrum Analyzer Total Uncertainty (-60 dBm level):  
 
Perform Root-Sum-Square of three uncertainties to find total uncertainty for a 95% 
confidence level:  
 
Uniform uncertainties specify the probability density interval ±a. The variance of the 
uniform density is a/3.  
 
Sum the uncorrelated variances to find the total variance:  
 
Total variance = [(0.3 dB +0.01 • 40 dB)/3 +(0.4)/3+(0.15)/3] = 1.25/3 = 0.416 
 
 
 
The uncertainty for a 95% confidence interval is 1.96 times the standard deviation:  
 
Total Uncertainty = ±1.96 • √0.416 = 1.96 • 0.644 = ±1.26 dB  
 
Gigatronics Power Sensor Power Calibration Factor Uncertainty:  
 
Probable error in Power sensor: ±1.33% , ±10 log10 (1.0133) = ±0.0574 dB  
Variance = 0.0574/3 =0.01913 
Total uncertainty = ±1.96 • √0.01913 = ±0.27 dB 
 
Signal Generator Output Power Uncertainty:  
 
Level Accuracy = ±0.9 dB  
Variance = 0.9/3 =0.3 
Total uncertainty = ±1.96 • √0.3 = ±1.1 dB 
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5.0 CW Jamming Margin Test Data  
 
The tabulated numerical test data is presented in Appendix A. The numerical data is presented 
in graphical form here. Processing gain versus CW frequency Offset for Channels 1,6, and 11 
are presented. The measured relative signal power, reference jamming level, and reference 
jamming level setting are shown below for each channel:  
 

 Channel 1 Channel 6 Channel 11 
Relative Signal 

Power , Sr 
-28.1 dBm -26.5 dBm 

(-26.3 dBm) 
-28.7 dBm  

Reference 
Jamming Level 

-36.7 dBm -35.1 dBm 
(-34.9 dBm) 

-37.3 dBm 

Reference 
Jamming Level 

Setting, Jr 

-16.0 dBm  -14.5 dBm 
(-14.5 dBm) 

-15.9 dBm  

 (Frequency Hopped Jammer) 
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5.1 CW Jamming Test Data for Channel 1 
 
The processing gain versus frequency offset from the carrier is presented below. The Jamming 
Margin test procedure [3] allows the worst 20% of the points to be discarded. The minimum 
processing gain is the minimum of the remaining points. The minimum of remaining points can 
be determined by calculating the upper bound of the 20% percentile of processing gain data. 
This number will be listed with the data and it represents the final compliance quantity. 
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The minimum processing gain with 20% worst points removed is 11.3 dB.  
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5.2 CW Jamming Test Data for Channel 6 
 

Processing gain at channel 6 with CW
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The minimum processing gain with 20% worst points removed is 10.3 dB. 
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5.3 CW Jamming Test Data for Channel 11: 
 

Processing gain at channel 11 with CW
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The minimum processing gain with 20% worst points removed is 9.2 dB. 
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5.4 Frequency Hopped Jamming Test Data for Channel 6: 
 

The jamming margin tests for Channel 6 were repeated with a simulated frequency hopping 
jammer. The frequency hopping jammer is essentially a FM modulated version of the jamming 
signal. A 31 bit maximal-length sequence was programmed into an arbitrary waveform 
synthesizer and applied to the FM modulation port of the Jamming signal source with a 
frequency deviation of ±110 kHz and a data rate of 1 Mbps. The frequency deviation was 
determined by adjusting the deviation until the 20 dB bandwidth of the resulting spectrum was 
1 MHz. A plot of the baseband waveform and the resulting spectrum are presented in 
Appendix C.  
 
The processing gain measurements were carried out in the same fashion with the modulated 
jammer. The number of offset frequency points was reduced due to the fact that this was a 
verification test that the frequency hopped jammer did not impair the CW derived processing 
gain. The frequency hopped jamming margin tests used 50 kHz increments for ±2 MHz and 
200 kHz increments between ±2 MHz and ±8.5 MHz. The frequency hopped jammer points 
are overlaid onto the CW data for channel 6:  
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Processing gain at channel 6 with CW and FH
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5.5 Broadband Jammer Test (Altered test configuration): 
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5.6 Broadband Jammer Test Description and Results. 
 
An alternate test method is to use a broadband jamming (noise) source to perform the jamming 
margin tests and indirectly measure the processing gain. The test configuration was altered 
since the available noise source had a fixed output level. The variable attenuators were placed 
in front of the Jammer/signal summing junction in order to control the J/S ratio by variation of 
the signal level. The noise (jammer) and the signal levels were measured on the spectrum 
analyzer utilizing the channel power measurement mode (Channel BW=22 MHz) . The 
measurement results are presented in Appendix D. A link was established for 5 different signal 
levels. At each signal level, the BER, and signal power was measured. Since the attenuators 
are not continuously variable, the location of the reference BER needs to be interpolated from 
the aforementioned data. The channel under test was channel 6.  
 
 

C N (J) C/N 
(S/J) 

PG BER 

-43.2 -52.2 9 9.6 1.20E-06 
-44.2 -52.2 8 10.6 6.80E-06 
-45.1 -52.2 7.1 11.5 2.30E-05 
-45.9 -52.2 6.3 12.3 1.80E-04 
-46.7 -52.2 5.5 13.1 6.40E-04 
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6.0 Analysis of Test Data 
 
The main conclusions associated with this set of tests are as follows:  
 

1.  The system passes the CW  jamming margin test on Channel 1 
2.  The system passes the CW jamming margin test on Channel 6 
3.  The system does not pass the CW jamming margin test on Channel 11, however, 

this is due to gain slope in the receiver which weights the jamming signal at the low 
end of the band. If the J/S ratio was measured prior to the demodulator, it would 
probably show this characteristic. If  one were to normalize the jamming signal 
weighting due to the receiver gain slope, one would probably find that the 
demodulator produces the necessary processing gain.  

4.  The difference in performance between a CW jammer and a FH jammer is 
minimal.  

5.  The system indicates the proper processing gain via a broad band jamming margin 
test.  

 
 
 

Processing Gain 
at 1e-5 
=10.9 dB 
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APPENDIX A: TABULATED DATA  
 
Channel 1 Results:  
 
delta f +J S J/S PG 

0 -14.7 -28.1 -7.3 11.3 

50 -14.8 -28.1 -7.4 11.2 

100 -14.8 -28.1 -7.4 11.2 

150 -14.8 -28.1 -7.4 11.2 

200 -14.8 -28.1 -7.4 11.2 

250 -14.8 -28.1 -7.4 11.2 

300 -14.8 -28.1 -7.4 11.2 

350 -14.8 -28.1 -7.4 11.2 

400 -14.7 -28.1 -7.3 11.3 

450 -14.7 -28.1 -7.3 11.3 

500 -14.6 -28.1 -7.2 11.4 

550 -14.6 -28.1 -7.2 11.4 

600 -14.6 -28.1 -7.2 11.4 

650 -14.6 -28.1 -7.2 11.4 

700 -14.6 -28.1 -7.2 11.4 

750 -14.6 -28.1 -7.2 11.4 

800 -14.6 -28.1 -7.2 11.4 

850 -14.6 -28.1 -7.2 11.4 

900 -14.6 -28.1 -7.2 11.4 
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950 -14.4 -28.1 -7 11.6 

1000 -14.4 -28.1 -7 11.6 

1050 -14.3 -28.1 -6.9 11.7 

1100 -14.2 -28.1 -6.8 11.8 

1150 -13.9 -28.1 -6.5 12.1 

1200 -13.9 -28.1 -6.5 12.1 

1250 -13.8 -28.1 -6.4 12.2 

1300 -13.7 -28.1 -6.3 12.3 

1350 -13.7 -28.1 -6.3 12.3 

1400 -13.8 -28.1 -6.4 12.2 

1450 -13.9 -28.1 -6.5 12.1 

1500 -14.1 -28.1 -6.7 11.9 

1550 -14.2 -28.1 -6.8 11.8 

1600 -14.2 -28.1 -6.8 11.8 

1650 -14.3 -28.1 -6.9 11.7 

1700 -14.4 -28.1 -7 11.6 

1750 -14.6 -28.1 -7.2 11.4 

1800 -14.7 -28.1 -7.3 11.3 

1850 -14.7 -28.1 -7.3 11.3 

1900 -14.9 -28.1 -7.5 11.1 

1950 -14.9 -28.1 -7.5 11.1 

2000 -14.9 -28.1 -7.5 11.1 

2050 -14.9 -28.1 -7.5 11.1 

    

2100 -14.9 -28.1 -7.5 11.1 

2150 -14.9 -28.1 -7.5 11.1 

2200 -14.7 -28.1 -7.3 11.3 

2250 -14.5 -28.1 -7.1 11.5 

2300 -14.4 -28.1 -7 11.6 

2350 -14.4 -28.1 -7 11.6 

2400 -14.1 -28.1 -6.7 11.9 

2450 -14.4 -28.1 -7 11.6 

2500 -13.8 -28.1 -6.4 12.2 

2550 -13.8 -28.1 -6.4 12.2 

2600 -13.8 -28.1 -6.4 12.2 

2650 -13.5 -28.1 -6.1 12.5 

2700 -13.4 -28.1 -6 12.6 

2750 -13.3 -28.1 -5.9 12.7 

2800 -13.3 -28.1 -5.9 12.7 

2850 -13.2 -28.1 -5.8 12.8 

2900 -13.1 -28.1 -5.7 12.9 

2950 -13.1 -28.1 -5.7 12.9 

3000 -13.1 -28.1 -5.7 12.9 

3050 -13.2 -28.1 -5.8 12.8 

3100 -13.2 -28.1 -5.8 12.8 

3150 -13.2 -28.1 -5.8 12.8 

3200 -13.2 -28.1 -5.8 12.8 

3250 -13.3 -28.1 -5.9 12.7 

3300 -13.3 -28.1 -5.9 12.7 
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3350 -13.6 -28.1 -6.2 12.4 

3400 -13.8 -28.1 -6.4 12.2 

3450 -14 -28.1 -6.6 12 

3500 -14 -28.1 -6.6 12 

3550 -14.2 -28.1 -6.8 11.8 

3600 -14.5 -28.1 -7.1 11.5 

3650 -14.5 -28.1 -7.1 11.5 

3700 -14.6 -28.1 -7.2 11.4 

3750 -14.6 -28.1 -7.2 11.4 

3800 -14.6 -28.1 -7.2 11.4 

3850 -14.4 -28.1 -7 11.6 

3900 -14.4 -28.1 -7 11.6 

3950 -14.3 -28.1 -6.9 11.7 

4000 -14.4 -28.1 -7 11.6 

4050 -14.4 -28.1 -7 11.6 

4100 -14.4 -28.1 -7 11.6 

4150 -14.4 -28.1 -7 11.6 

4200 -14.5 -28.1 -7.1 11.5 

4250 -14.4 -28.1 -7 11.6 

4300 -14.4 -28.1 -7 11.6 

4350 -14.5 -28.1 -7.1 11.5 

4400 -14.5 -28.1 -7.1 11.5 

4450 -14.5 -28.1 -7.1 11.5 

4500 -14.5 -28.1 -7.1 11.5 

    

4550 -14.5 -28.1 -7.1 11.5 

4600 -14.5 -28.1 -7.1 11.5 

4650 -14.3 -28.1 -6.9 11.7 

4700 -14.3 -28.1 -6.9 11.7 

4750 -14 -28.1 -6.6 12 

4800 -13.7 -28.1 -6.3 12.3 

4850 -13.7 -28.1 -6.3 12.3 

4900 -13.6 -28.1 -6.2 12.4 

4950 -13.5 -28.1 -6.1 12.5 

5000 -13.5 -28.1 -6.1 12.5 

5050 -13.5 -28.1 -6.1 12.5 

5100 -13.5 -28.1 -6.1 12.5 

5150 -13.5 -28.1 -6.1 12.5 

5200 -13.6 -28.1 -6.2 12.4 

5250 -13.6 -28.1 -6.2 12.4 

5300 -13.6 -28.1 -6.2 12.4 

5350 -13.8 -28.1 -6.4 12.2 

5400 -13.8 -28.1 -6.4 12.2 

5450 -13.7 -28.1 -6.3 12.3 

5500 -13.7 -28.1 -6.3 12.3 

5550 -13.9 -28.1 -6.5 12.1 

5600 -13.8 -28.1 -6.4 12.2 

5650 -13.8 -28.1 -6.4 12.2 

5700 -13.8 -28.1 -6.4 12.2 
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5750 -13.8 -28.1 -6.4 12.2 

5800 -13.6 -28.1 -6.2 12.4 

5850 -13.6 -28.1 -6.2 12.4 

5900 -13.5 -28.1 -6.1 12.5 

5950 -13.5 -28.1 -6.1 12.5 

6000 -13.8 -28.1 -6.4 12.2 

6050 -13.4 -28.1 -6 12.6 

6100 -13.3 -28.1 -5.9 12.7 

6150 -13.3 -28.1 -5.9 12.7 

6200 -13.3 -28.1 -5.9 12.7 

6250 -13.2 -28.1 -5.8 12.8 

6300 -13.1 -28.1 -5.7 12.9 

6350 -13.1 -28.1 -5.7 12.9 

6400 -13 -28.1 -5.6 13 

6450 -12.8 -28.1 -5.4 13.2 

6500 -12.6 -28.1 -5.2 13.4 

6550 -12.3 -28.1 -4.9 13.7 

6600 -11.9 -28.1 -4.5 14.1 

6650 -11.6 -28.1 -4.2 14.4 

6700 -11.2 -28.1 -3.8 14.8 

6750 -10.9 -28.1 -3.5 15.1 

6800 -10.5 -28.1 -3.1 15.5 

6850 -10.2 -28.1 -2.8 15.8 

6900 -10 -28.1 -2.6 16 

6950 -10 -28.1 -2.6 16 

    

7000 -9.7 -28.1 -2.3 16.3 

7050 -9.6 -28.1 -2.2 16.4 

7100 -9.5 -28.1 -2.1 16.5 

7150 -9.5 -28.1 -2.1 16.5 

7200 -9.4 -28.1 -2 16.6 

7250 -9.5 -28.1 -2.1 16.5 

7300 -9.5 -28.1 -2.1 16.5 

7350 -9.5 -28.1 -2.1 16.5 

7400 -9.6 -28.1 -2.2 16.4 

7450 -9.3 -28.1 -1.9 16.7 

7500 -9.2 -28.1 -1.8 16.8 

7550 -9.2 -28.1 -1.8 16.8 

7600 -9.2 -28.1 -1.8 16.8 

7650 -8.9 -28.1 -1.5 17.1 

7700 -8.9 -28.1 -1.5 17.1 

7750 -8.7 -28.1 -1.3 17.3 

7800 -8.6 -28.1 -1.2 17.4 

7850 -8.6 -28.1 -1.2 17.4 

7900 -8.3 -28.1 -0.9 17.7 

7950 -8.1 -28.1 -0.7 17.9 

8000 -8 -28.1 -0.6 18 

8050 -7.7 -28.1 -0.3 18.3 

8100 -7.7 -28.1 -0.3 18.3 
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8150 -7.6 -28.1 -0.2 18.4 

8200 -7.5 -28.1 -0.1 18.5 

8250 -7.4 -28.1 3.55E-15 18.6 

8300 -7.2 -28.1 0.2 18.8 

8350 -6.9 -28.1 0.5 19.1 

8400 -6.4 -28.1 1 19.6 

8450 -6.3 -28.1 1.1 19.7 

8500 -6 -28.1 1.4 20 

    

0 -14.7 -28.1 -7.3 11.3 

-50 -14.6 -28.1 -7.2 11.4 

-100 -14.5 -28.1 -7.1 11.5 

-150 -14.3 -28.1 -6.9 11.7 

-200 -14.1 -28.1 -6.7 11.9 

-250 -14.1 -28.1 -6.7 11.9 

-300 -13.9 -28.1 -6.5 12.1 

-350 -13.8 -28.1 -6.4 12.2 

-400 -13.6 -28.1 -6.2 12.4 

-450 -13.5 -28.1 -6.1 12.5 

-500 -13.5 -28.1 -6.1 12.5 

-550 -13.5 -28.1 -6.1 12.5 

-600 -13.5 -28.1 -6.1 12.5 

-650 -13.5 -28.1 -6.1 12.5 

-700 -13.5 -28.1 -6.1 12.5 

-750 -13.5 -28.1 -6.1 12.5 

-800 -13.6 -28.1 -6.2 12.4 

    

-850 -13.7 -28.1 -6.3 12.3 

-900 -13.8 -28.1 -6.4 12.2 

-950 -13.9 -28.1 -6.5 12.1 

-1000 -13.9 -28.1 -6.5 12.1 

-1050 -13.9 -28.1 -6.5 12.1 

-1100 -14 -28.1 -6.6 12 

-1150 -14 -28.1 -6.6 12 

-1200 -13.9 -28.1 -6.5 12.1 

-1250 -13.8 -28.1 -6.4 12.2 

-1300 -13.9 -28.1 -6.5 12.1 

-1350 -14 -28.1 -6.6 12 

-1400 -14.1 -28.1 -6.7 11.9 

-1450 -14.3 -28.1 -6.9 11.7 

-1500 -14.5 -28.1 -7.1 11.5 

-1550 -14.6 -28.1 -7.2 11.4 

-1600 -14.7 -28.1 -7.3 11.3 

-1650 -14.7 -28.1 -7.3 11.3 

-1700 -14.8 -28.1 -7.4 11.2 

-1750 -14.9 -28.1 -7.5 11.1 

-1800 -14.9 -28.1 -7.5 11.1 

-1850 -14.9 -28.1 -7.5 11.1 

-1900 -14.9 -28.1 -7.5 11.1 
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-1950 -14.9 -28.1 -7.5 11.1 

-2000 -14.8 -28.1 -7.4 11.2 

-2050 -14.7 -28.1 -7.3 11.3 

-2100 -14.6 -28.1 -7.2 11.4 

-2150 -14.5 -28.1 -7.1 11.5 

-2200 -14.4 -28.1 -7 11.6 

-2250 -14.3 -28.1 -6.9 11.7 

-2300 -14.2 -28.1 -6.8 11.8 

-2350 -14.1 -28.1 -6.7 11.9 

-2400 -14 -28.1 -6.6 12 

-2450 -13.9 -28.1 -6.5 12.1 

-2500 -13.8 -28.1 -6.4 12.2 

-2550 -13.7 -28.1 -6.3 12.3 

-2600 -13.6 -28.1 -6.2 12.4 

-2650 -13.7 -28.1 -6.3 12.3 

-2700 -13.8 -28.1 -6.4 12.2 

-2750 -13.8 -28.1 -6.4 12.2 

-2800 -13.8 -28.1 -6.4 12.2 

-2850 -13.8 -28.1 -6.4 12.2 

-2900 -13.8 -28.1 -6.4 12.2 

-2950 -13.9 -28.1 -6.5 12.1 

-3000 -14 -28.1 -6.6 12 

-3050 -14.2 -28.1 -6.8 11.8 

-3100 -14.2 -28.1 -6.8 11.8 

-3150 -14.4 -28.1 -7 11.6 

-3200 -14.6 -28.1 -7.2 11.4 

-3250 -14.9 -28.1 -7.5 11.1 

    

-3300 -15 -28.1 -7.6 11 

-3350 -15.2 -28.1 -7.8 10.8 

-3400 -15.4 -28.1 -8 10.6 

-3450 -15.4 -28.1 -8 10.6 

-3500 -15.6 -28.1 -8.2 10.4 

-3550 -15.6 -28.1 -8.2 10.4 

-3600 -15.6 -28.1 -8.2 10.4 

-3650 -15.6 -28.1 -8.2 10.4 

-3700 -15.4 -28.1 -8 10.6 

-3750 -15.3 -28.1 -7.9 10.7 

-3800 -15.2 -28.1 -7.8 10.8 

-3850 -14.9 -28.1 -7.5 11.1 

-3900 -14.6 -28.1 -7.2 11.4 

-3950 -14.5 -28.1 -7.1 11.5 

-4000 -14.4 -28.1 -7 11.6 

-4050 -14.2 -28.1 -6.8 11.8 

-4100 -14.2 -28.1 -6.8 11.8 

-4150 -14.1 -28.1 -6.7 11.9 

-4200 -14.1 -28.1 -6.7 11.9 

-4250 -14.2 -28.1 -6.8 11.8 

-4300 -14.2 -28.1 -6.8 11.8 
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-4350 -14.3 -28.1 -6.9 11.7 

-4400 -14.3 -28.1 -6.9 11.7 

-4450 -14.4 -28.1 -7 11.6 

-4500 -14.5 -28.1 -7.1 11.5 

-4550 -14.5 -28.1 -7.1 11.5 

-4600 -14.7 -28.1 -7.3 11.3 

-4650 -14.7 -28.1 -7.3 11.3 

-4700 -14.7 -28.1 -7.3 11.3 

-4750 -14.9 -28.1 -7.5 11.1 

-4800 -14.9 -28.1 -7.5 11.1 

-4850 -15 -28.1 -7.6 11 

-4900 -15 -28.1 -7.6 11 

-4950 -15.2 -28.1 -7.8 10.8 

-5000 -15.4 -28.1 -8 10.6 

-5050 -15.6 -28.1 -8.2 10.4 

-5100 -15.6 -28.1 -8.2 10.4 

-5150 -15.8 -28.1 -8.4 10.2 

-5200 -16.1 -28.1 -8.7 9.9 

-5250 -16.1 -28.1 -8.7 9.9 

-5300 -16.3 -28.1 -8.9 9.7 

-5350 -16.2 -28.1 -8.8 9.8 

-5400 -16.3 -28.1 -8.9 9.7 

-5450 -16.4 -28.1 -9 9.6 

-5500 -16.4 -28.1 -9 9.6 

-5550 -16.3 -28.1 -8.9 9.7 

-5600 -16.2 -28.1 -8.8 9.8 

-5650 -16.1 -28.1 -8.7 9.9 

-5700 -16 -28.1 -8.6 10 

    

-5750 -15.8 -28.1 -8.4 10.2 

-5800 -15.8 -28.1 -8.4 10.2 

-5850 -15.6 -28.1 -8.2 10.4 

-5900 -15.3 -28.1 -7.9 10.7 

-5950 -15.1 -28.1 -7.7 10.9 

-6000 -14.8 -28.1 -7.4 11.2 

-6050 -14.5 -28.1 -7.1 11.5 

-6100 -14.3 -28.1 -6.9 11.7 

-6150 -14.2 -28.1 -6.8 11.8 

-6200 -13.8 -28.1 -6.4 12.2 

-6250 -13.6 -28.1 -6.2 12.4 

-6300 -13.4 -28.1 -6 12.6 

-6350 -13.2 -28.1 -5.8 12.8 

-6400 -13 -28.1 -5.6 13 

-6450 -13 -28.1 -5.6 13 

-6500 -12.9 -28.1 -5.5 13.1 

-6550 -12.8 -28.1 -5.4 13.2 

-6600 -12.5 -28.1 -5.1 13.5 

-6650 -12.5 -28.1 -5.1 13.5 

-6700 -12.2 -28.1 -4.8 13.8 
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-6750 -12 -28.1 -4.6 14 

-6800 -11.9 -28.1 -4.5 14.1 

-6850 -11.7 -28.1 -4.3 14.3 

-6900 -11.7 -28.1 -4.3 14.3 

-6950 -11.6 -28.1 -4.2 14.4 

-7000 -11.5 -28.1 -4.1 14.5 

-7050 -11.6 -28.1 -4.2 14.4 

-7100 -11.6 -28.1 -4.2 14.4 

-7150 -11.7 -28.1 -4.3 14.3 

-7200 -11.7 -28.1 -4.3 14.3 

-7250 -11.8 -28.1 -4.4 14.2 

-7300 -11.9 -28.1 -4.5 14.1 

-7350 -11.9 -28.1 -4.5 14.1 

-7400 -11.8 -28.1 -4.4 14.2 

-7450 -11.7 -28.1 -4.3 14.3 

-7500 -11.6 -28.1 -4.2 14.4 

-7550 -11.6 -28.1 -4.2 14.4 

-7600 -11.3 -28.1 -3.9 14.7 

-7650 -11.2 -28.1 -3.8 14.8 

-7700 -11 -28.1 -3.6 15 

-7750 -10.7 -28.1 -3.3 15.3 

-7800 -10.5 -28.1 -3.1 15.5 

-7850 -10.2 -28.1 -2.8 15.8 

-7900 -10 -28.1 -2.6 16 

-7950 -9.6 -28.1 -2.2 16.4 

-8000 -9.3 -28.1 -1.9 16.7 

-8050 -9.1 -28.1 -1.7 16.9 

-8100 -8.8 -28.1 -1.4 17.2 

-8150 -8.6 -28.1 -1.2 17.4 

    

-8200 -8.3 -28.1 -0.9 17.7 

-8250 -8.1 -28.1 -0.7 17.9 

-8300 -7.8 -28.1 -0.4 18.2 

-8350 -7.5 -28.1 -0.1 18.5 

-8400 -7.3 -28.1 0.1 18.7 

-8450 -7.1 -28.1 0.3 18.9 

-8500 -6.9 -28.1 0.5 19.1 

 

Channel 6 CW Data: 
 
del f +J S J/S PG 

0 -13 -26.5 -7.1 11.5 
50 -13 -26.5 -7.1 11.5 

100 -13.1 -26.5 -7.2 11.4 
150 -13.1 -26.5 -7.2 11.4 
200 -13.3 -26.5 -7.4 11.2 
250 -13.2 -26.5 -7.3 11.3 
300 -13.2 -26.5 -7.3 11.3 
350 -13.2 -26.5 -7.3 11.3 
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400 -13.1 -26.5 -7.2 11.4 
450 -13.1 -26.5 -7.2 11.4 
500 -13.1 -26.5 -7.2 11.4 
550 -13 -26.5 -7.1 11.5 
600 -13 -26.5 -7.1 11.5 
650 -13 -26.5 -7.1 11.5 
700 -13 -26.5 -7.1 11.5 
750 -12.9 -26.5 -7 11.6 
800 -12.9 -26.5 -7 11.6 
850 -12.9 -26.5 -7 11.6 
900 -12.9 -26.5 -7 11.6 
950 -12.8 -26.5 -6.9 11.7 

1000 -12.7 -26.5 -6.8 11.8 
1050 -12.6 -26.5 -6.7 11.9 
1100 -12.5 -26.5 -6.6 12 
1150 -12.3 -26.5 -6.4 12.2 
1200 -12.2 -26.5 -6.3 12.3 
1250 -12.2 -26.5 -6.3 12.3 
1300 -12.1 -26.5 -6.2 12.4 
1350 -12.1 -26.5 -6.2 12.4 
1400 -12.1 -26.5 -6.2 12.4 
1450 -12.2 -26.5 -6.3 12.3 
1500 -12.3 -26.5 -6.4 12.2 
1550 -12.4 -26.5 -6.5 12.1 
1600 -12.6 -26.5 -6.7 11.9 
1650 -12.5 -26.5 -6.6 12 
1700 -12.7 -26.5 -6.8 11.8 
1750 -12.7 -26.5 -6.8 11.8 
1800 -12.8 -26.5 -6.9 11.7 

    
1850 -12.8 -26.5 -6.9 11.7 
1900 -13 -26.5 -7.1 11.5 
1950 -12.9 -26.5 -7 11.6 
2000 -12.9 -26.5 -7 11.6 
2050 -12.9 -26.5 -7 11.6 
2100 -12.9 -26.5 -7 11.6 
2150 -12.8 -26.5 -6.9 11.7 
2200 -12.7 -26.5 -6.8 11.8 
2250 -12.5 -26.5 -6.6 12 
2300 -12.4 -26.5 -6.5 12.1 
2350 -12.3 -26.5 -6.4 12.2 
2400 -12.2 -26.5 -6.3 12.3 
2450 -12.2 -26.5 -6.3 12.3 
2500 -12 -26.5 -6.1 12.5 
2550 -11.9 -26.5 -6 12.6 
2600 -11.7 -26.5 -5.8 12.8 
2650 -11.6 -26.5 -5.7 12.9 
2700 -11.5 -26.5 -5.6 13 
2750 -11.4 -26.5 -5.5 13.1 
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2800 -11.3 -26.5 -5.4 13.2 
2850 -11.2 -26.5 -5.3 13.3 
2900 -11.1 -26.5 -5.2 13.4 
2950 -11.1 -26.5 -5.2 13.4 
3000 -11.1 -26.5 -5.2 13.4 
3050 -11.1 -26.5 -5.2 13.4 
3100 -11 -26.5 -5.1 13.5 
3150 -11.1 -26.5 -5.2 13.4 
3200 -11.2 -26.5 -5.3 13.3 
3250 -11.2 -26.5 -5.3 13.3 
3300 -11.3 -26.5 -5.4 13.2 
3350 -11.4 -26.5 -5.5 13.1 
3400 -11.5 -26.5 -5.6 13 
3450 -11.6 -26.5 -5.7 12.9 
3500 -11.7 -26.5 -5.8 12.8 
3550 -11.9 -26.5 -6 12.6 
3600 -11.9 -26.5 -6 12.6 
3650 -12 -26.5 -6.1 12.5 
3700 -12 -26.5 -6.1 12.5 
3750 -12.1 -26.5 -6.2 12.4 
3800 -12 -26.5 -6.1 12.5 
3850 -12 -26.5 -6.1 12.5 
3900 -11.9 -26.5 -6 12.6 
3950 -11.8 -26.5 -5.9 12.7 
4000 -11.8 -26.5 -5.9 12.7 
4050 -11.7 -26.5 -5.8 12.8 
4100 -11.8 -26.5 -5.9 12.7 
4150 -11.9 -26.5 -6 12.6 
4200 -11.9 -26.5 -6 12.6 
4250 -11.9 -26.5 -6 12.6 

    
4300 -11.9 -26.5 -6 12.6 
4350 -11.9 -26.5 -6 12.6 
4400 -12 -26.5 -6.1 12.5 
4450 -12 -26.5 -6.1 12.5 
4500 -12 -26.5 -6.1 12.5 
4550 -12 -26.5 -6.1 12.5 
4600 -11.9 -26.5 -6 12.6 
4650 -11.7 -26.5 -5.8 12.8 
4700 -11.5 -26.5 -5.6 13 
4750 -11.4 -26.5 -5.5 13.1 
4800 -11.3 -26.5 -5.4 13.2 
4850 -11.1 -26.5 -5.2 13.4 
4900 -10.8 -26.5 -4.9 13.7 
4950 -10.7 -26.5 -4.8 13.8 
5000 -10.6 -26.5 -4.7 13.9 
5050 -10.6 -26.5 -4.7 13.9 
5100 -10.6 -26.5 -4.7 13.9 
5150 -10.5 -26.5 -4.6 14 
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5200 -10.6 -26.5 -4.7 13.9 
5250 -10.6 -26.5 -4.7 13.9 
5300 -10.8 -26.5 -4.9 13.7 
5350 -10.8 -26.5 -4.9 13.7 
5400 -10.8 -26.5 -4.9 13.7 
5450 -10.8 -26.5 -4.9 13.7 
5500 -10.9 -26.5 -5 13.6 
5550 -10.9 -26.5 -5 13.6 
5600 -10.9 -26.5 -5 13.6 
5650 -10.8 -26.5 -4.9 13.7 
5700 -10.8 -26.5 -4.9 13.7 
5750 -10.8 -26.5 -4.9 13.7 
5800 -10.8 -26.5 -4.9 13.7 
5850 -10.8 -26.5 -4.9 13.7 
5900 -10.7 -26.5 -4.8 13.8 
5950 -10.7 -26.5 -4.8 13.8 
6000 -10.7 -26.5 -4.8 13.8 
6050 -10.6 -26.5 -4.7 13.9 
6100 -10.5 -26.5 -4.6 14 
6150 -10.5 -26.5 -4.6 14 
6200 -10.5 -26.5 -4.6 14 
6250 -10.5 -26.5 -4.6 14 
6300 -10.5 -26.5 -4.6 14 
6350 -10.5 -26.5 -4.6 14 
6400 -10.4 -26.5 -4.5 14.1 
6450 -10.3 -26.5 -4.4 14.2 
6500 -10.1 -26.5 -4.2 14.4 
6550 -9.8 -26.5 -3.9 14.7 
6600 -9.5 -26.5 -3.6 15 
6650 -9.1 -26.5 -3.2 15.4 
6700 -8.8 -26.5 -2.9 15.7 

    
6750 -8.5 -26.5 -2.6 16 
6800 -8.2 -26.5 -2.3 16.3 
6850 -7.9 -26.5 -2 16.6 
6900 -7.7 -26.5 -1.8 16.8 
6950 -7.5 -26.5 -1.6 17 
7000 -7.1 -26.5 -1.2 17.4 
7050 -7.1 -26.5 -1.2 17.4 
7100 -7.2 -26.5 -1.3 17.3 
7150 -7 -26.5 -1.1 17.5 
7200 -7.1 -26.5 -1.2 17.4 
7250 -7.1 -26.5 -1.2 17.4 
7300 -7.2 -26.5 -1.3 17.3 
7350 -7 -26.5 -1.1 17.5 
7400 -7 -26.5 -1.1 17.5 
7450 -7 -26.5 -1.1 17.5 
7500 -7 -26.5 -1.1 17.5 
7550 -6.9 -26.5 -1 17.6 
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7600 -6.8 -26.5 -0.9 17.7 
7650 -6.8 -26.5 -0.9 17.7 
7700 -6.7 -26.5 -0.8 17.8 
7750 -6.6 -26.5 -0.7 17.9 
7800 -6.4 -26.5 -0.5 18.1 
7850 -6.4 -26.5 -0.5 18.1 
7900 -6.3 -26.5 -0.4 18.2 
7950 -6.2 -26.5 -0.3 18.3 
8000 -5.8 -26.5 0.1 18.7 
8050 -5.7 -26.5 0.2 18.8 
8100 -5.7 -26.5 0.2 18.8 
8150 -5.7 -26.5 0.2 18.8 
8200 -5.6 -26.5 0.3 18.9 
8250 -5.5 -26.5 0.4 19 
8300 -5.2 -26.5 0.7 19.3 
8350 -4.9 -26.5 1 19.6 
8400 -4.5 -26.5 1.4 20 
8450 -4.2 -26.5 1.7 20.3 
8500 -4 -26.5 1.9 20.5 

0 -13.4 -26.5 -7.5 11.1 
-50 -13.4 -26.5 -7.5 11.1 

-100 -13.2 -26.5 -7.3 11.3 
-150 -13.1 -26.5 -7.2 11.4 
-200 -12.9 -26.5 -7 11.6 
-250 -12.9 -26.5 -7 11.6 
-300 -12.8 -26.5 -6.9 11.7 
-350 -12.6 -26.5 -6.7 11.9 
-400 -12.4 -26.5 -6.5 12.1 
-450 -12.4 -26.5 -6.5 12.1 
-500 -12.3 -26.5 -6.4 12.2 
-550 -12.3 -26.5 -6.4 12.2 
-600 -12.3 -26.5 -6.4 12.2 

    
-650 -12.5 -26.5 -6.6 12 
-700 -12.7 -26.5 -6.8 11.8 
-750 -12.8 -26.5 -6.9 11.7 
-800 -12.8 -26.5 -6.9 11.7 
-850 -12.9 -26.5 -7 11.6 
-900 -13 -26.5 -7.1 11.5 
-950 -13.1 -26.5 -7.2 11.4 

-1000 -13.1 -26.5 -7.2 11.4 
-1050 -13.1 -26.5 -7.2 11.4 
-1100 -13.1 -26.5 -7.2 11.4 
-1150 -12.9 -26.5 -7 11.6 
-1200 -12.8 -26.5 -6.9 11.7 
-1250 -12.9 -26.5 -7 11.6 
-1300 -12.9 -26.5 -7 11.6 
-1350 -13 -26.5 -7.1 11.5 
-1400 -13.2 -26.5 -7.3 11.3 
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-1450 -13.5 -26.5 -7.6 11 
-1500 -13.7 -26.5 -7.8 10.8 
-1550 -13.9 -26.5 -8 10.6 
-1600 -14 -26.5 -8.1 10.5 
-1650 -14 -26.5 -8.1 10.5 
-1700 -14.1 -26.5 -8.2 10.4 
-1750 -14.2 -26.5 -8.3 10.3 
-1800 -14.2 -26.5 -8.3 10.3 
-1850 -14.3 -26.5 -8.4 10.2 
-1900 -14.3 -26.5 -8.4 10.2 
-1950 -14.2 -26.5 -8.3 10.3 
-2000 -14.2 -26.5 -8.3 10.3 
-2050 -14.1 -26.5 -8.2 10.4 
-2100 -14 -26.5 -8.1 10.5 
-2150 -13.9 -26.5 -8 10.6 
-2200 -13.8 -26.5 -7.9 10.7 
-2250 -13.7 -26.5 -7.8 10.8 
-2300 -13.6 -26.5 -7.7 10.9 
-2350 -13.5 -26.5 -7.6 11 
-2400 -13.4 -26.5 -7.5 11.1 
-2450 -13.5 -26.5 -7.6 11 
-2500 -13.3 -26.5 -7.4 11.2 
-2550 -13.3 -26.5 -7.4 11.2 
-2600 -13.2 -26.5 -7.3 11.3 
-2650 -13.4 -26.5 -7.5 11.1 
-2700 -13.4 -26.5 -7.5 11.1 
-2750 -13.6 -26.5 -7.7 10.9 
-2800 -13.6 -26.5 -7.7 10.9 
-2850 -13.6 -26.5 -7.7 10.9 
-2900 -13.5 -26.5 -7.6 11 
-2950 -13.7 -26.5 -7.8 10.8 
-3000 -13.9 -26.5 -8 10.6 
-3050 -13.9 -26.5 -8 10.6 

    
-3100 -13.9 -26.5 -8 10.6 
-3150 -14 -26.5 -8.1 10.5 
-3200 -14.4 -26.5 -8.5 10.1 
-3250 -14.6 -26.5 -8.7 9.9 
-3300 -14.8 -26.5 -8.9 9.7 
-3350 -15.1 -26.5 -9.2 9.4 
-3400 -15.3 -26.5 -9.4 9.2 
-3450 -15.4 -26.5 -9.5 9.1 
-3500 -15.6 -26.5 -9.7 8.9 
-3550 -15.6 -26.5 -9.7 8.9 
-3600 -15.6 -26.5 -9.7 8.9 
-3650 -15.5 -26.5 -9.6 9 
-3700 -15.4 -26.5 -9.5 9.1 
-3750 -15.4 -26.5 -9.5 9.1 
-3800 -15.1 -26.5 -9.2 9.4 
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-3850 -14.9 -26.5 -9 9.6 
-3900 -14.7 -26.5 -8.8 9.8 
-3950 -14.5 -26.5 -8.6 10 
-4000 -14.4 -26.5 -8.5 10.1 
-4050 -14.4 -26.5 -8.5 10.1 
-4100 -14.4 -26.5 -8.5 10.1 
-4150 -14.4 -26.5 -8.5 10.1 
-4200 -14.4 -26.5 -8.5 10.1 
-4250 -14.4 -26.5 -8.5 10.1 
-4300 -14.6 -26.5 -8.7 9.9 
-4350 -14.8 -26.5 -8.9 9.7 
-4400 -15 -26.5 -9.1 9.5 
-4450 -15 -26.5 -9.1 9.5 
-4500 -15.1 -26.5 -9.2 9.4 
-4550 -15.3 -26.5 -9.4 9.2 
-4600 -15.3 -26.5 -9.4 9.2 
-4650 -15.3 -26.5 -9.4 9.2 
-4700 -15.5 -26.5 -9.6 9 
-4750 -15.4 -26.5 -9.5 9.1 
-4800 -15.4 -26.5 -9.5 9.1 
-4850 -15.7 -26.5 -9.8 8.8 
-4900 -15.8 -26.5 -9.9 8.7 
-4950 -15.8 -26.5 -9.9 8.7 
-5000 -16 -26.5 -10.1 8.5 
-5050 -16.3 -26.5 -10.4 8.2 
-5100 -16.4 -26.5 -10.5 8.1 
-5150 -16.6 -26.5 -10.7 7.9 
-5200 -16.8 -26.5 -10.9 7.7 
-5250 -16.8 -26.5 -10.9 7.7 
-5300 -16.9 -26.5 -11 7.6 
-5350 -17.1 -26.5 -11.2 7.4 
-5400 -17.1 -26.5 -11.2 7.4 
-5450 -17.1 -26.5 -11.2 7.4 
-5500 -17.1 -26.5 -11.2 7.4 

    
-5550 -17.1 -26.5 -11.2 7.4 
-5600 -17.1 -26.5 -11.2 7.4 
-5650 -16.9 -26.5 -11 7.6 
-5700 -16.7 -26.5 -10.8 7.8 
-5750 -16.6 -26.5 -10.7 7.9 
-5800 -16.5 -26.5 -10.6 8 
-5850 -16.4 -26.5 -10.5 8.1 
-5900 -16.2 -26.5 -10.3 8.3 
-5950 -15.9 -26.5 -10 8.6 
-6000 -15.6 -26.5 -9.7 8.9 
-6050 -15.6 -26.5 -9.7 8.9 
-6100 -15.4 -26.5 -9.5 9.1 
-6150 -14.9 -26.5 -9 9.6 
-6200 -14.6 -26.5 -8.7 9.9 
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-6250 -14.4 -26.5 -8.5 10.1 
-6300 -14.3 -26.5 -8.4 10.2 
-6350 -14.1 -26.5 -8.2 10.4 
-6400 -13.9 -26.5 -8 10.6 
-6450 -13.7 -26.5 -7.8 10.8 
-6500 -13.5 -26.5 -7.6 11 
-6550 -13.3 -26.5 -7.4 11.2 
-6600 -13.1 -26.5 -7.2 11.4 
-6650 -12.9 -26.5 -7 11.6 
-6700 -12.7 -26.5 -6.8 11.8 
-6750 -12.5 -26.5 -6.6 12 
-6800 -12.2 -26.5 -6.3 12.3 
-6850 -12.1 -26.5 -6.2 12.4 
-6900 -12.1 -26.5 -6.2 12.4 
-6950 -11.9 -26.5 -6 12.6 
-7000 -11.8 -26.5 -5.9 12.7 
-7050 -11.9 -26.5 -6 12.6 
-7100 -11.9 -26.5 -6 12.6 
-7150 -12.1 -26.5 -6.2 12.4 
-7200 -12.2 -26.5 -6.3 12.3 
-7250 -12.1 -26.5 -6.2 12.4 
-7300 -12.3 -26.5 -6.4 12.2 
-7350 -12.2 -26.5 -6.3 12.3 
-7400 -12.2 -26.5 -6.3 12.3 
-7450 -12.2 -26.5 -6.3 12.3 
-7500 -12 -26.5 -6.1 12.5 
-7550 -11.7 -26.5 -5.8 12.8 
-7600 -11.5 -26.5 -5.6 13 
-7650 -11.4 -26.5 -5.5 13.1 
-7700 -11.4 -26.5 -5.5 13.1 
-7750 -11.1 -26.5 -5.2 13.4 
-7800 -10.8 -26.5 -4.9 13.7 
-7850 -10.6 -26.5 -4.7 13.9 
-7900 -10.2 -26.5 -4.3 14.3 
-7950 -10.1 -26.5 -4.2 14.4 

    
-8000 -9.8 -26.5 -3.9 14.7 
-8050 -9.6 -26.5 -3.7 14.9 
-8100 -9.4 -26.5 -3.5 15.1 
-8150 -9.1 -26.5 -3.2 15.4 
-8200 -9 -26.5 -3.1 15.5 
-8250 -8.8 -26.5 -2.9 15.7 
-8300 -8.4 -26.5 -2.5 16.1 
-8350 -8.2 -26.5 -2.3 16.3 
-8400 -7.9 -26.5 -2 16.6 
-8450 -7.7 -26.5 -1.8 16.8 
-8500 -7.5 -26.5 -1.6 17 
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Channel 11 CW Results:  
 
 
del f +J S J/S PG 

0 -15.6 -28.7 -8.3 10.3 
50 -15.6 -28.7 -8.3 10.3 

100 -15.6 -28.7 -8.3 10.3 
150 -15.6 -28.7 -8.3 10.3 
200 -15.6 -28.7 -8.3 10.3 
250 -15.6 -28.7 -8.3 10.3 
300 -15.5 -28.7 -8.2 10.4 
350 -15.5 -28.7 -8.2 10.4 
400 -15.4 -28.7 -8.1 10.5 
450 -15.3 -28.7 -8 10.6 
500 -15.3 -28.7 -8 10.6 
550 -15.2 -28.7 -7.9 10.7 
600 -15.2 -28.7 -7.9 10.7 
650 -15.2 -28.7 -7.9 10.7 
700 -15.3 -28.7 -8 10.6 
750 -15.2 -28.7 -7.9 10.7 
800 -15.3 -28.7 -8 10.6 
850 -15.2 -28.7 -7.9 10.7 
900 -15.2 -28.7 -7.9 10.7 
950 -15.1 -28.7 -7.8 10.8 

1000 -15 -28.7 -7.7 10.9 
1050 -14.7 -28.7 -7.4 11.2 
1100 -14.7 -28.7 -7.4 11.2 
1150 -14.5 -28.7 -7.2 11.4 
1200 -14.3 -28.7 -7 11.6 
1250 -14.3 -28.7 -7 11.6 
1300 -14.1 -28.7 -6.8 11.8 
1350 -14.2 -28.7 -6.9 11.7 
1400 -14.2 -28.7 -6.9 11.7 
1450 -14.4 -28.7 -7.1 11.5 
1500 -14.6 -28.7 -7.3 11.3 

    
1550 -14.6 -28.7 -7.3 11.3 
1600 -14.6 -28.7 -7.3 11.3 
1650 -14.8 -28.7 -7.5 11.1 
1700 -14.8 -28.7 -7.5 11.1 
1750 -15 -28.7 -7.7 10.9 
1800 -15.1 -28.7 -7.8 10.8 
1850 -15.2 -28.7 -7.9 10.7 
1900 -15.2 -28.7 -7.9 10.7 
1950 -15.2 -28.7 -7.9 10.7 
2000 -15.2 -28.7 -7.9 10.7 
2050 -15.2 -28.7 -7.9 10.7 
2100 -15 -28.7 -7.7 10.9 
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2150 -14.9 -28.7 -7.6 11 
2200 -14.7 -28.7 -7.4 11.2 
2250 -14.7 -28.7 -7.4 11.2 
2300 -14.5 -28.7 -7.2 11.4 
2350 -14.3 -28.7 -7 11.6 
2400 -14.3 -28.7 -7 11.6 
2450 -14.1 -28.7 -6.8 11.8 
2500 -14 -28.7 -6.7 11.9 
2550 -13.9 -28.7 -6.6 12 
2600 -13.7 -28.7 -6.4 12.2 
2650 -13.7 -28.7 -6.4 12.2 
2700 -13.5 -28.7 -6.2 12.4 
2750 -13.4 -28.7 -6.1 12.5 
2800 -13.3 -28.7 -6 12.6 
2850 -13.2 -28.7 -5.9 12.7 
2900 -13.2 -28.7 -5.9 12.7 
2950 -13 -28.7 -5.7 12.9 
3000 -13 -28.7 -5.7 12.9 
3050 -13.1 -28.7 -5.8 12.8 
3100 -13.1 -28.7 -5.8 12.8 
3150 -13.2 -28.7 -5.9 12.7 
3200 -13.2 -28.7 -5.9 12.7 
3250 -13.3 -28.7 -6 12.6 
3300 -13.5 -28.7 -6.2 12.4 
3350 -13.5 -28.7 -6.2 12.4 
3400 -13.6 -28.7 -6.3 12.3 
3450 -13.7 -28.7 -6.4 12.2 
3500 -13.7 -28.7 -6.4 12.2 
3550 -13.8 -28.7 -6.5 12.1 
3600 -13.9 -28.7 -6.6 12 
3650 -13.9 -28.7 -6.6 12 
3700 -14 -28.7 -6.7 11.9 
3750 -14 -28.7 -6.7 11.9 
3800 -13.9 -28.7 -6.6 12 
3850 -13.9 -28.7 -6.6 12 
3900 -13.8 -28.7 -6.5 12.1 
3950 -13.7 -28.7 -6.4 12.2 

    
4000 -13.6 -28.7 -6.3 12.3 
4050 -13.5 -28.7 -6.2 12.4 
4100 -13.5 -28.7 -6.2 12.4 
4150 -13.5 -28.7 -6.2 12.4 
4200 -13.6 -28.7 -6.3 12.3 
4250 -13.6 -28.7 -6.3 12.3 
4300 -13.6 -28.7 -6.3 12.3 
4350 -13.8 -28.7 -6.5 12.1 
4400 -13.9 -28.7 -6.6 12 
4450 -13.7 -28.7 -6.4 12.2 
4500 -13.7 -28.7 -6.4 12.2 
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4550 -13.7 -28.7 -6.4 12.2 
4600 -13.6 -28.7 -6.3 12.3 
4650 -13.4 -28.7 -6.1 12.5 
4700 -13.3 -28.7 -6 12.6 
4750 -13.1 -28.7 -5.8 12.8 
4800 -12.8 -28.7 -5.5 13.1 
4850 -12.6 -28.7 -5.3 13.3 
4900 -12.4 -28.7 -5.1 13.5 
4950 -12.3 -28.7 -5 13.6 
5000 -12.2 -28.7 -4.9 13.7 
5050 -12.2 -28.7 -4.9 13.7 
5100 -12.2 -28.7 -4.9 13.7 
5150 -12.2 -28.7 -4.9 13.7 
5200 -12.2 -28.7 -4.9 13.7 
5250 -12.3 -28.7 -5 13.6 
5300 -12.4 -28.7 -5.1 13.5 
5350 -12.3 -28.7 -5 13.6 
5400 -12.5 -28.7 -5.2 13.4 
5450 -12.6 -28.7 -5.3 13.3 
5500 -12.6 -28.7 -5.3 13.3 
5550 -12.6 -28.7 -5.3 13.3 
5600 -12.6 -28.7 -5.3 13.3 
5650 -12.6 -28.7 -5.3 13.3 
5700 -12.5 -28.7 -5.2 13.4 
5750 -12.5 -28.7 -5.2 13.4 
5800 -12.4 -28.7 -5.1 13.5 
5850 -12.4 -28.7 -5.1 13.5 
5900 -12.4 -28.7 -5.1 13.5 
5950 -12.3 -28.7 -5 13.6 
6000 -12.2 -28.7 -4.9 13.7 
6050 -12.2 -28.7 -4.9 13.7 
6100 -12.1 -28.7 -4.8 13.8 
6150 -12.1 -28.7 -4.8 13.8 
6200 -12.2 -28.7 -4.9 13.7 
6250 -12.2 -28.7 -4.9 13.7 
6300 -12.3 -28.7 -5 13.6 
6350 -12.4 -28.7 -5.1 13.5 
6400 -12.2 -28.7 -4.9 13.7 

    
6450 -12 -28.7 -4.7 13.9 
6500 -11.7 -28.7 -4.4 14.2 
6550 -11.5 -28.7 -4.2 14.4 
6600 -11.1 -28.7 -3.8 14.8 
6650 -10.9 -28.7 -3.6 15 
6700 -10.6 -28.7 -3.3 15.3 
6750 -10.2 -28.7 -2.9 15.7 
6800 -10 -28.7 -2.7 15.9 
6850 -9.8 -28.7 -2.5 16.1 
6900 -9.6 -28.7 -2.3 16.3 
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6950 -9.6 -28.7 -2.3 16.3 
7000 -9.4 -28.7 -2.1 16.5 
7050 -9.2 -28.7 -1.9 16.7 
7100 -9 -28.7 -1.7 16.9 
7150 -9.1 -28.7 -1.8 16.8 
7200 -9.1 -28.7 -1.8 16.8 
7250 -9.1 -28.7 -1.8 16.8 
7300 -9.1 -28.7 -1.8 16.8 
7350 -9.1 -28.7 -1.8 16.8 
7400 -9.1 -28.7 -1.8 16.8 
7450 -8.9 -28.7 -1.6 17 
7500 -9 -28.7 -1.7 16.9 
7550 -8.9 -28.7 -1.6 17 
7600 -8.8 -28.7 -1.5 17.1 
7650 -8.7 -28.7 -1.4 17.2 
7700 -8.8 -28.7 -1.5 17.1 
7750 -8.7 -28.7 -1.4 17.2 
7800 -8.6 -28.7 -1.3 17.3 
7850 -8.6 -28.7 -1.3 17.3 
7900 -8.5 -28.7 -1.2 17.4 
7950 -8.3 -28.7 -1 17.6 
8000 -8.1 -28.7 -0.8 17.8 
8050 -8 -28.7 -0.7 17.9 
8100 -7.8 -28.7 -0.5 18.1 
8150 -7.8 -28.7 -0.5 18.1 
8200 -7.8 -28.7 -0.5 18.1 
8250 -7.5 -28.7 -0.2 18.4 
8300 -7.2 -28.7 0.1 18.7 
8350 -6.9 -28.7 0.4 19 
8400 -6.6 -28.7 0.7 19.3 
8450 -6.3 -28.7 1 19.6 
8500 -5.8 -28.7 1.5 20.1 

0 -15.4 -28.7 -8.1 10.5 
-50 -15.3 -28.7 -8 10.6 

-100 -15.1 -28.7 -7.8 10.8 
-150 -15.1 -28.7 -7.8 10.8 
-200 -14.9 -28.7 -7.6 11 
-250 -14.8 -28.7 -7.5 11.1 
-300 -14.7 -28.7 -7.4 11.2 

    
-350 -14.7 -28.7 -7.4 11.2 
-400 -14.5 -28.7 -7.2 11.4 
-450 -14.4 -28.7 -7.1 11.5 
-500 -14.2 -28.7 -6.9 11.7 
-550 -14.4 -28.7 -7.1 11.5 
-600 -14.4 -28.7 -7.1 11.5 
-650 -14.6 -28.7 -7.3 11.3 
-700 -14.6 -28.7 -7.3 11.3 
-750 -14.8 -28.7 -7.5 11.1 
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-800 -14.9 -28.7 -7.6 11 
-850 -15 -28.7 -7.7 10.9 
-900 -15.2 -28.7 -7.9 10.7 
-950 -15.3 -28.7 -8 10.6 

-1000 -15.3 -28.7 -8 10.6 
-1050 -15.3 -28.7 -8 10.6 
-1100 -15 -28.7 -7.7 10.9 
-1150 -15 -28.7 -7.7 10.9 
-1200 -15 -28.7 -7.7 10.9 
-1250 -15 -28.7 -7.7 10.9 
-1300 -15 -28.7 -7.7 10.9 
-1350 -15.2 -28.7 -7.9 10.7 
-1400 -15.4 -28.7 -8.1 10.5 
-1450 -15.6 -28.7 -8.3 10.3 
-1500 -15.9 -28.7 -8.6 10 
-1550 -16.2 -28.7 -8.9 9.7 
-1600 -16.4 -28.7 -9.1 9.5 
-1650 -16.4 -28.7 -9.1 9.5 
-1700 -16.6 -28.7 -9.3 9.3 
-1750 -16.6 -28.7 -9.3 9.3 
-1800 -16.6 -28.7 -9.3 9.3 
-1850 -16.8 -28.7 -9.5 9.1 
-1900 -16.6 -28.7 -9.3 9.3 
-1950 -16.6 -28.7 -9.3 9.3 
-2000 -16.5 -28.7 -9.2 9.4 
-2050 -16.5 -28.7 -9.2 9.4 
-2100 -16.5 -28.7 -9.2 9.4 
-2150 -16.4 -28.7 -9.1 9.5 
-2200 -16.3 -28.7 -9 9.6 
-2250 -16.2 -28.7 -8.9 9.7 
-2300 -16.1 -28.7 -8.8 9.8 
-2350 -16.1 -28.7 -8.8 9.8 
-2400 -15.9 -28.7 -8.6 10 
-2450 -15.9 -28.7 -8.6 10 
-2500 -16 -28.7 -8.7 9.9 
-2550 -16 -28.7 -8.7 9.9 
-2600 -16 -28.7 -8.7 9.9 
-2650 -16 -28.7 -8.7 9.9 
-2700 -16.2 -28.7 -8.9 9.7 
-2750 -16.2 -28.7 -8.9 9.7 

    
-2800 -16.3 -28.7 -9 9.6 
-2850 -16.3 -28.7 -9 9.6 
-2900 -16.3 -28.7 -9 9.6 
-2950 -16.4 -28.7 -9.1 9.5 
-3000 -16.4 -28.7 -9.1 9.5 
-3050 -16.6 -28.7 -9.3 9.3 
-3100 -16.8 -28.7 -9.5 9.1 
-3150 -16.9 -28.7 -9.6 9 
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-3200 -17.1 -28.7 -9.8 8.8 
-3250 -17.2 -28.7 -9.9 8.7 
-3300 -17.6 -28.7 -10.3 8.3 
-3350 -17.7 -28.7 -10.4 8.2 
-3400 -18.1 -28.7 -10.8 7.8 
-3450 -18.3 -28.7 -11 7.6 
-3500 -18.3 -28.7 -11 7.6 
-3550 -18.5 -28.7 -11.2 7.4 
-3600 -18.5 -28.7 -11.2 7.4 
-3650 -18.4 -28.7 -11.1 7.5 
-3700 -18.3 -28.7 -11 7.6 
-3750 -18.2 -28.7 -10.9 7.7 
-3800 -18 -28.7 -10.7 7.9 
-3850 -17.7 -28.7 -10.4 8.2 
-3900 -17.5 -28.7 -10.2 8.4 
-3950 -17.3 -28.7 -10 8.6 
-4000 -17.1 -28.7 -9.8 8.8 
-4050 -17.1 -28.7 -9.8 8.8 
-4100 -17.1 -28.7 -9.8 8.8 
-4150 -17.2 -28.7 -9.9 8.7 
-4200 -17.3 -28.7 -10 8.6 
-4250 -17.5 -28.7 -10.2 8.4 
-4300 -17.5 -28.7 -10.2 8.4 
-4350 -17.8 -28.7 -10.5 8.1 
-4400 -18 -28.7 -10.7 7.9 
-4450 -18.2 -28.7 -10.9 7.7 
-4500 -18.2 -28.7 -10.9 7.7 
-4550 -18.2 -28.7 -10.9 7.7 
-4600 -18.3 -28.7 -11 7.6 
-4650 -18.5 -28.7 -11.2 7.4 
-4700 -18.6 -28.7 -11.3 7.3 
-4750 -18.6 -28.7 -11.3 7.3 
-4800 -18.8 -28.7 -11.5 7.1 
-4850 -18.6 -28.7 -11.3 7.3 
-4900 -18.9 -28.7 -11.6 7 
-4950 -19 -28.7 -11.7 6.9 
-5000 -19.2 -28.7 -11.9 6.7 
-5050 -19.2 -28.7 -11.9 6.7 
-5100 -19.4 -28.7 -12.1 6.5 
-5150 -19.6 -28.7 -12.3 6.3 
-5200 -19.7 -28.7 -12.4 6.2 

    
-5250 -19.7 -28.7 -12.4 6.2 
-5300 -20 -28.7 -12.7 5.9 
-5350 -20 -28.7 -12.7 5.9 
-5400 -20 -28.7 -12.7 5.9 
-5450 -20.1 -28.7 -12.8 5.8 
-5500 -20.1 -28.7 -12.8 5.8 
-5550 -20 -28.7 -12.7 5.9 
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-5600 -20 -28.7 -12.7 5.9 
-5650 -20 -28.7 -12.7 5.9 
-5700 -19.8 -28.7 -12.5 6.1 
-5750 -19.6 -28.7 -12.3 6.3 
-5800 -19.5 -28.7 -12.2 6.4 
-5850 -19.3 -28.7 -12 6.6 
-5900 -19.1 -28.7 -11.8 6.8 
-5950 -18.9 -28.7 -11.6 7 
-6000 -18.6 -28.7 -11.3 7.3 
-6050 -18.4 -28.7 -11.1 7.5 
-6100 -18.2 -28.7 -10.9 7.7 
-6150 -18 -28.7 -10.7 7.9 
-6200 -17.5 -28.7 -10.2 8.4 
-6250 -17.5 -28.7 -10.2 8.4 
-6300 -17.3 -28.7 -10 8.6 
-6350 -17.1 -28.7 -9.8 8.8 
-6400 -16.9 -28.7 -9.6 9 
-6450 -16.7 -28.7 -9.4 9.2 
-6500 -16.7 -28.7 -9.4 9.2 
-6550 -16.5 -28.7 -9.2 9.4 
-6600 -16.2 -28.7 -8.9 9.7 
-6650 -16 -28.7 -8.7 9.9 
-6700 -15.7 -28.7 -8.4 10.2 
-6750 -15.4 -28.7 -8.1 10.5 
-6800 -15.2 -28.7 -7.9 10.7 
-6850 -15 -28.7 -7.7 10.9 
-6900 -14.8 -28.7 -7.5 11.1 
-6950 -14.8 -28.7 -7.5 11.1 
-7000 -14.8 -28.7 -7.5 11.1 
-7050 -14.6 -28.7 -7.3 11.3 
-7100 -14.8 -28.7 -7.5 11.1 
-7150 -14.7 -28.7 -7.4 11.2 
-7200 -14.9 -28.7 -7.6 11 
-7250 -14.9 -28.7 -7.6 11 
-7300 -15 -28.7 -7.7 10.9 
-7350 -15.1 -28.7 -7.8 10.8 
-7400 -15.2 -28.7 -7.9 10.7 
-7450 -15.2 -28.7 -7.9 10.7 
-7500 -15.1 -28.7 -7.8 10.8 
-7550 -15 -28.7 -7.7 10.9 
-7600 -14.8 -28.7 -7.5 11.1 
-7650 -14.6 -28.7 -7.3 11.3 

    
-7700 -14.6 -28.7 -7.3 11.3 
-7750 -14.2 -28.7 -6.9 11.7 
-7800 -14.1 -28.7 -6.8 11.8 
-7850 -13.8 -28.7 -6.5 12.1 
-7900 -13.6 -28.7 -6.3 12.3 
-7950 -13.3 -28.7 -6 12.6 
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-8000 -13.2 -28.7 -5.9 12.7 
-8050 -13 -28.7 -5.7 12.9 
-8100 -12.7 -28.7 -5.4 13.2 
-8150 -12.5 -28.7 -5.2 13.4 
-8200 -12.4 -28.7 -5.1 13.5 
-8250 -12 -28.7 -4.7 13.9 
-8300 -11.9 -28.7 -4.6 14 
-8350 -11.7 -28.7 -4.4 14.2 
-8400 -11.6 -28.7 -4.3 14.3 
-8450 -11.2 -28.7 -3.9 14.7 
-8500 -10.9 -28.7 -3.6 15 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX B: MEASURING EQUIPMENT SPECIFICATIONS 
 
APPENDIX B is presented as attachments  
 
APPENDIX C: FREQUENCY HOPPED JAMMING SIGNAL 
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APPENDIX C is presented as attachments. 
 
APPENDIX D: POWER MEASUREMENTS FOR BROADBAND 
                           JAMMER TESTS.  
 
APPENDIX D is presented as attachments. 


