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Axcera – 5522 Equipment Authorization Report                                           Test Report


4. TEST REPORT
4.1
 RF Power Measurements
Figure 4-1 shows the test equipment setup for the RF power measurements.  
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Figure 4-1. Test Equipment Setup for RF Power Measurements

The output power of the 5522 was adjusted to obtain 4 watts average RF output as observed on the power meter.

With the power level properly set to 4 watts average, all required tests were performed and recorded in the following sections.

4.2
 Modulation Characteristics
The modulator tray incorporates a modulation technique known as QAM, Quadrature Amplitude Modulation, which uses two carriers, each of the same frequency, but 90( apart in phase.  This means that one carrier trails the other by one fourth of a cycle.  Each is then phase and amplitude modulated by a portion of the digital input signal.  The two modulated signals are then combined and transmitted as a single waveform.  The spectrum of a QAM signal is noise-like in appearance and has a relatively stable average power and a widely varying peak-envelope-power (PEP).  The power is normally referred to in average power.  QAM, used in conjunction with digital compression, provides a high bandwidth efficiency allowing a data rate of 30 MBPS in a 6 MHz channel bandwidth.














Figure 4-2. Typical QAM Demodulation Test Setup 

4.3
Occupied Bandwidth
Using the test setup in Figure 4-4, with the transmitter operating at maximum power, photographs of the transmitter occupied bandwidth spectrum were taken and are shown in Figure 4-5.












Figure 4-4. Test Setup for Occupied Bandwidth Spectrum Analysis
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Figure 4-5. Channel Occupied Bandwidth

4.4
 Conducted Spurious Emissions
Using the test setup shown in section 4.1, the spectrum outside of the specified channel was observed and the data was taken on all products above the -62 dB noise floor of the spectrum analyzer. 

Spurious Emissions were observed on the analyzer at a 1.330 GHz span (see spectrum plots on the following page).  With the average in band signal set as the reference, the spurious emissions were observed.  The measured data is shown in the table below for 4 watts (average) output power. 

This data is shown in Table 4-1 and is presented as graphs in Figure 4-9.

Table 4-1. Products Above the -62 dB Noise Floor of the Spectrum Analyzer

	FREQUENCY (MHz)
	SOURCE
	PEAK LEVEL 

OBSERVED (dB)

	2599.00
	Center of Channel
	0 dB (Reference)

	44.00
	IF Frequency
	None Observed

	2643.00
	Local Oscillator
	None Observed

	5198.00
	2nd Harmonic
	None Observed

	7797.00
	3rd Harmonic
	None Observed

	10396.00
	4th Harmonic
	None Observed

	12995.00
	5th Harmonic
	None Observed

	15594.00
	6th Harmonic
	None Observed

	18193.00
	7th Harmonic
	None Observed

	20792.00
	8th Harmonic
	None Observed

	23391.00
	9th Harmonic
	None Observed

	25990.00
	10th Harmonic
	None Observed
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Figure 4-7. Products Above the -62 dB Noise Floor of the Spectrum

Analyzer (1.330 GHz Span)
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Figure 4-8.  Conducted Spurious Emissions (before channel filter)
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Figure 4-9. Conducted Spurious Emissions

(Filter response of channel filter)

Part 27.53 of the Rules states:

27.53 (l)(2
)
(l) For BRS and EBS stations, the power of any emissions outside the licensee's frequency bands of operation shall be attenuated below the transmitter power (P) measured in watts.


(2) For fixed and temporary fixed digital stations, the attenuation shall be not less than 43 + 10 log (P) dB. 

27.53 (l)(6)
(6) Measurement procedure. Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e. 1 MHz or 1 percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power. With respect to television operations, measurements must be made of the separate visual and aural operating powers at sufficiently frequent intervals to ensure compliance with the rules.

Applying the formula above, the maximum amount of out-of-band power in a 1MHz bandwidth relative to the transmitter power can be calculated:

4W Transmitter:

43 +10*log(4)=49.02 dB.

The performance of the Mask Filter was measured, and data was generated for its attenuation vs. frequency. 

This attenuation was added to the Power Spectral Density of the transmitter’s IMD products, and the resulting energy integrated across a 1MHz bandwidth. The energy in the channel was integrated across the channel and the ratio between the in band and out of band energy calculated.  The following tables present the data.

The first column is the measurement frequency. The second column shows the measured attenuation of the filter. The third column adds the amplifier’s IMD reduced by the filter attenuation. The final column converts the ratio in the third column to power. The energy in the fourth column was then added up across the entire 1 MHz bandwidth adjacent to the channel and compared to the integrated power in the channel. The ratio of the two powers was taken and converted back to decibels. The Out of Band power for the adjacent 1 MHz Spectrum was:

Lower Adjacent 1MHz: 
56.43 dB



Upper Adjacent 1 MHz: 
56.50 dB
Table 4-2. Lower Adjacent 1MHz

	
	Lower Side
	
	

	Frequency (MHz)
	Filter S21 (dB)
	Filter+ Regrowth (dB)
	Energy

	2595
	-5.39
	-53.39
	4.58142E-06

	2595.005
	-5.35
	-53.35
	4.62381E-06

	2595.01
	-5.31
	-53.31
	4.66659E-06

	2595.015
	-5.26
	-53.26
	4.72063E-06

	2595.02
	-5.21
	-53.21
	4.77529E-06

	2595.025
	-5.17
	-53.17
	4.81948E-06

	2595.03
	-5.12
	-53.12
	4.87528E-06

	2595.035
	-5.08
	-53.08
	4.9204E-06

	2595.04
	-5.03
	-53.03
	4.97737E-06

	2595.045
	-4.99
	-52.99
	5.02343E-06

	2595.05
	-4.96
	-52.96
	5.05825E-06

	2595.055
	-4.9
	-52.9
	5.12861E-06

	2595.06
	-4.86
	-52.86
	5.17607E-06

	2595.065
	-4.82
	-52.82
	5.22396E-06

	2595.07
	-4.77
	-52.77
	5.28445E-06

	2595.075
	-4.74
	-52.74
	5.32108E-06

	2595.08
	-4.7
	-52.7
	5.37032E-06

	2595.085
	-4.65
	-52.65
	5.4325E-06

	2595.09
	-4.61
	-52.61
	5.48277E-06

	2595.095
	-4.59
	-52.59
	5.50808E-06

	2595.1
	-4.54
	-52.54
	5.57186E-06

	2595.105
	-4.49
	-52.49
	5.63638E-06

	2595.11
	-4.44
	-52.44
	5.70164E-06

	2595.115
	-4.4
	-52.4
	5.7544E-06

	2595.12
	-4.36
	-52.36
	5.80764E-06

	2595.125
	-4.3
	-52.3
	5.88844E-06

	2595.13
	-4.29
	-52.29
	5.90201E-06

	2595.135
	-4.22
	-52.22
	5.99791E-06

	2595.14
	-4.21
	-52.21
	6.01174E-06

	2595.145
	-4.2
	-52.2
	6.0256E-06

	2595.15
	-4.17
	-52.17
	6.06736E-06

	2595.155
	-4.09
	-52.09
	6.18016E-06

	2595.16
	-4.03
	-52.03
	6.26614E-06

	2595.165
	-4.03
	-52.03
	6.26614E-06

	2595.17
	-3.93
	-51.93
	6.4121E-06

	2595.175
	-3.93
	-51.93
	6.4121E-06

	2595.18
	-3.93
	-51.93
	6.4121E-06

	2595.185
	-3.84
	-51.84
	6.54636E-06

	2595.19
	-3.84
	-51.84
	6.54636E-06

	2595.195
	-3.8
	-51.8
	6.60693E-06

	2595.2
	-3.77
	-51.77
	6.65273E-06

	2595.205
	-3.68
	-51.68
	6.79204E-06

	2595.21
	-3.66
	-51.66
	6.82339E-06

	2595.215
	-3.63
	-51.63
	6.87068E-06

	2595.22
	-3.68
	-51.68
	6.79204E-06

	2595.225
	-3.58
	-51.58
	6.95024E-06

	2595.23
	-3.58
	-51.58
	6.95024E-06

	2595.235
	-3.48
	-51.48
	7.11214E-06

	2595.24
	-3.42
	-51.42
	7.21107E-06

	2595.245
	-3.42
	-51.42
	7.21107E-06

	2595.25
	-3.4
	-51.4
	7.24436E-06

	2595.255
	-3.41
	-51.41
	7.2277E-06

	2595.26
	-3.35
	-51.35
	7.32825E-06

	2595.265
	-3.31
	-51.31
	7.39605E-06

	2595.27
	-3.3
	-51.3
	7.4131E-06

	2595.275
	-3.25
	-51.25
	7.49894E-06

	2595.28
	-3.24
	-51.24
	7.51623E-06

	2595.285
	-3.18
	-51.18
	7.62079E-06

	2595.29
	-3.15
	-51.15
	7.67361E-06

	2595.295
	-3.17
	-51.17
	7.63836E-06

	2595.3
	-3.12
	-51.12
	7.72681E-06

	2595.305
	-3.07
	-51.07
	7.81628E-06

	2595.31
	-3.03
	-51.03
	7.8886E-06

	2595.315
	-3.01
	-51.01
	7.92501E-06

	2595.32
	-2.98
	-50.98
	7.97995E-06

	2595.325
	-2.96
	-50.96
	8.01678E-06

	2595.33
	-2.91
	-50.91
	8.10961E-06

	2595.335
	-2.9
	-50.9
	8.12831E-06

	2595.34
	-2.91
	-50.91
	8.10961E-06

	2595.345
	-2.88
	-50.88
	8.16582E-06

	2595.35
	-2.81
	-50.81
	8.29851E-06

	2595.355
	-2.78
	-50.78
	8.35603E-06

	2595.36
	-2.74
	-50.74
	8.43335E-06

	2595.365
	-2.72
	-50.72
	8.47227E-06

	2595.37
	-2.73
	-50.73
	8.45279E-06

	2595.375
	-2.72
	-50.72
	8.47227E-06

	2595.38
	-2.65
	-50.65
	8.60994E-06

	2595.385
	-2.62
	-50.62
	8.66962E-06

	2595.39
	-2.58
	-50.58
	8.74984E-06

	2595.395
	-2.58
	-50.58
	8.74984E-06

	2595.4
	-2.59
	-50.59
	8.72971E-06

	2595.405
	-2.51
	-50.51
	8.89201E-06

	2595.41
	-2.49
	-50.49
	8.93305E-06

	2595.415
	-2.47
	-50.47
	8.97429E-06

	2595.42
	-2.45
	-50.45
	9.01571E-06

	2595.425
	-2.44
	-50.44
	9.03649E-06

	2595.43
	-2.41
	-50.41
	9.09913E-06

	2595.435
	-2.41
	-50.41
	9.09913E-06

	2595.44
	-2.38
	-50.38
	9.1622E-06

	2595.445
	-2.39
	-50.39
	9.14113E-06

	2595.45
	-2.35
	-50.35
	9.22571E-06

	2595.455
	-2.31
	-50.31
	9.31108E-06

	2595.46
	-2.26
	-50.26
	9.4189E-06

	2595.465
	-2.26
	-50.26
	9.4189E-06

	2595.47
	-2.22
	-50.22
	9.50605E-06

	2595.475
	-2.19
	-50.19
	9.57194E-06

	2595.48
	-2.22
	-50.22
	9.50605E-06

	2595.485
	-2.18
	-50.18
	9.59401E-06

	2595.49
	-2.19
	-50.19
	9.57194E-06

	2595.495
	-2.18
	-50.18
	9.59401E-06

	2595.5
	-2.17
	-50.17
	9.61612E-06

	2595.505
	-2.09
	-50.09
	9.7949E-06

	2595.51
	-2.06
	-50.06
	9.86279E-06

	2595.515
	-2.04
	-50.04
	9.90832E-06

	2595.52
	-2.06
	-50.06
	9.86279E-06

	2595.525
	-2.07
	-50.07
	9.84011E-06

	2595.53
	-2.01
	-50.01
	9.977E-06

	2595.535
	-2.03
	-50.03
	9.93116E-06

	2595.54
	-1.98
	-49.98
	1.00462E-05

	2595.545
	-1.97
	-49.97
	1.00693E-05

	2595.55
	-1.97
	-49.97
	1.00693E-05

	2595.555
	-1.93
	-49.93
	1.01625E-05

	2595.56
	-1.91
	-49.91
	1.02094E-05

	2595.565
	-1.9
	-49.9
	1.02329E-05

	2595.57
	-1.91
	-49.91
	1.02094E-05

	2595.575
	-1.9
	-49.9
	1.02329E-05

	2595.58
	-1.88
	-49.88
	1.02802E-05

	2595.585
	-1.87
	-49.87
	1.03039E-05

	2595.59
	-1.85
	-49.85
	1.03514E-05

	2595.595
	-1.79
	-49.79
	1.04954E-05

	2595.6
	-1.82
	-49.82
	1.04232E-05

	2595.605
	-1.82
	-49.82
	1.04232E-05

	2595.61
	-1.76
	-49.76
	1.05682E-05

	2595.615
	-1.78
	-49.78
	1.05196E-05

	2595.62
	-1.76
	-49.76
	1.05682E-05

	2595.625
	-1.73
	-49.73
	1.06414E-05

	2595.63
	-1.73
	-49.73
	1.06414E-05

	2595.635
	-1.7
	-49.7
	1.07152E-05

	2595.64
	-1.71
	-49.71
	1.06905E-05

	2595.645
	-1.71
	-49.71
	1.06905E-05

	2595.65
	-1.71
	-49.71
	1.06905E-05

	2595.655
	-1.68
	-49.68
	1.07647E-05

	2595.66
	-1.67
	-49.67
	1.07895E-05

	2595.665
	-1.66
	-49.66
	1.08143E-05

	2595.67
	-1.64
	-49.64
	1.08643E-05

	2595.675
	-1.6
	-49.6
	1.09648E-05

	2595.68
	-1.66
	-49.66
	1.08143E-05

	2595.685
	-1.64
	-49.64
	1.08643E-05

	2595.69
	-1.64
	-49.64
	1.08643E-05

	2595.695
	-1.61
	-49.61
	1.09396E-05

	2595.7
	-1.59
	-49.59
	1.09901E-05

	2595.705
	-1.55
	-49.55
	1.10917E-05

	2595.71
	-1.58
	-49.58
	1.10154E-05

	2595.715
	-1.58
	-49.58
	1.10154E-05

	2595.72
	-1.53
	-49.53
	1.11429E-05

	2595.725
	-1.55
	-49.55
	1.10917E-05

	2595.73
	-1.56
	-49.56
	1.10662E-05

	2595.735
	-1.51
	-49.51
	1.11944E-05

	2595.74
	-1.53
	-49.53
	1.11429E-05

	2595.745
	-1.52
	-49.52
	1.11686E-05

	2595.75
	-1.5
	-49.5
	1.12202E-05

	2595.755
	-1.49
	-49.49
	1.1246E-05

	2595.76
	-1.5
	-49.5
	1.12202E-05

	2595.765
	-1.49
	-49.49
	1.1246E-05

	2595.77
	-1.48
	-49.48
	1.1272E-05

	2595.775
	-1.49
	-49.49
	1.1246E-05

	2595.78
	-1.48
	-49.48
	1.1272E-05

	2595.785
	-1.48
	-49.48
	1.1272E-05

	2595.79
	-1.49
	-49.49
	1.1246E-05

	2595.795
	-1.45
	-49.45
	1.13501E-05

	2595.8
	-1.43
	-49.43
	1.14025E-05

	2595.805
	-1.47
	-49.47
	1.1298E-05

	2595.81
	-1.43
	-49.43
	1.14025E-05

	2595.815
	-1.44
	-49.44
	1.13763E-05

	2595.82
	-1.42
	-49.42
	1.14288E-05

	2595.825
	-1.4
	-49.4
	1.14815E-05

	2595.83
	-1.44
	-49.44
	1.13763E-05

	2595.835
	-1.4
	-49.4
	1.14815E-05

	2595.84
	-1.43
	-49.43
	1.14025E-05

	2595.845
	-1.4
	-49.4
	1.14815E-05

	2595.85
	-1.42
	-49.42
	1.14288E-05

	2595.855
	-1.4
	-49.4
	1.14815E-05

	2595.86
	-1.37
	-49.37
	1.15611E-05

	2595.865
	-1.41
	-49.41
	1.14551E-05

	2595.87
	-1.39
	-49.39
	1.1508E-05

	2595.875
	-1.37
	-49.37
	1.15611E-05

	2595.88
	-1.38
	-49.38
	1.15345E-05

	2595.885
	-1.36
	-49.36
	1.15878E-05

	2595.89
	-1.38
	-49.38
	1.15345E-05

	2595.895
	-1.42
	-49.42
	1.14288E-05

	2595.9
	-1.33
	-49.33
	1.16681E-05

	2595.905
	-1.34
	-49.34
	1.16413E-05

	2595.91
	-1.37
	-49.37
	1.15611E-05

	2595.915
	-1.33
	-49.33
	1.16681E-05

	2595.92
	-1.34
	-49.34
	1.16413E-05

	2595.925
	-1.35
	-49.35
	1.16145E-05

	2595.93
	-1.33
	-49.33
	1.16681E-05

	2595.935
	-1.37
	-49.37
	1.15611E-05

	2595.94
	-1.34
	-49.34
	1.16413E-05

	2595.945
	-1.33
	-49.33
	1.16681E-05

	2595.95
	-1.33
	-49.33
	1.16681E-05

	2595.955
	-1.31
	-49.31
	1.1722E-05

	2595.96
	-1.34
	-49.34
	1.16413E-05

	2595.965
	-1.35
	-49.35
	1.16145E-05

	2595.97
	-1.3
	-49.3
	1.1749E-05

	2595.975
	-1.33
	-49.33
	1.16681E-05

	2595.98
	-1.37
	-49.37
	1.15611E-05

	2595.985
	-1.29
	-49.29
	1.17761E-05

	2595.99
	-1.34
	-49.34
	1.16413E-05

	2595.995
	-1.29
	-49.29
	1.17761E-05

	2596
	-1.33
	-49.33
	1.16681E-05

	
	 
	Total Energy in 1MHz 
	0.001830088

	Insertion Loss
	
	Filter Loss
	0.788860118

	-1.00 dB
	
	Total Energy in 5.1 MHz
	805.4261801

	
	
	Ratio
	440102.4415

	
	
	Ratio (dB)
	56.43553778

	
	
	
	

	Transmitter Power (W)
	
	
	

	5
	
	
	

	Power at Waveguide Output (W)
	Required Ratio
	49.02059991

	4
	
	
	


Table 4-3. Upper Adjacent 1MHz 

	
	Upper Side
	
	

	Frequency (MHz)
	Filter S21 (dB)
	Filter+ Regrowth (dB)
	Energy

	2602
	-1.31
	-49.31
	1.1722E-05

	2602.005
	-1.35
	-49.35
	1.16145E-05

	2602.01
	-1.32
	-49.32
	1.1695E-05

	2602.015
	-1.32
	-49.32
	1.1695E-05

	2602.02
	-1.33
	-49.33
	1.16681E-05

	2602.025
	-1.36
	-49.36
	1.15878E-05

	2602.03
	-1.34
	-49.34
	1.16413E-05

	2602.035
	-1.31
	-49.31
	1.1722E-05

	2602.04
	-1.3
	-49.3
	1.1749E-05

	2602.045
	-1.34
	-49.34
	1.16413E-05

	2602.05
	-1.32
	-49.32
	1.1695E-05

	2602.055
	-1.33
	-49.33
	1.16681E-05

	2602.06
	-1.34
	-49.34
	1.16413E-05

	2602.065
	-1.3
	-49.3
	1.1749E-05

	2602.07
	-1.34
	-49.34
	1.16413E-05

	2602.075
	-1.35
	-49.35
	1.16145E-05

	2602.08
	-1.35
	-49.35
	1.16145E-05

	2602.085
	-1.36
	-49.36
	1.15878E-05

	2602.09
	-1.38
	-49.38
	1.15345E-05

	2602.095
	-1.38
	-49.38
	1.15345E-05

	2602.1
	-1.4
	-49.4
	1.14815E-05

	2602.105
	-1.38
	-49.38
	1.15345E-05

	2602.11
	-1.38
	-49.38
	1.15345E-05

	2602.115
	-1.36
	-49.36
	1.15878E-05

	2602.12
	-1.39
	-49.39
	1.1508E-05

	2602.125
	-1.39
	-49.39
	1.1508E-05

	2602.13
	-1.4
	-49.4
	1.14815E-05

	2602.135
	-1.41
	-49.41
	1.14551E-05

	2602.14
	-1.41
	-49.41
	1.14551E-05

	2602.145
	-1.43
	-49.43
	1.14025E-05

	2602.15
	-1.4
	-49.4
	1.14815E-05

	2602.155
	-1.43
	-49.43
	1.14025E-05

	2602.16
	-1.43
	-49.43
	1.14025E-05

	2602.165
	-1.42
	-49.42
	1.14288E-05

	2602.17
	-1.45
	-49.45
	1.13501E-05

	2602.175
	-1.44
	-49.44
	1.13763E-05

	2602.18
	-1.44
	-49.44
	1.13763E-05

	2602.185
	-1.45
	-49.45
	1.13501E-05

	2602.19
	-1.43
	-49.43
	1.14025E-05

	2602.195
	-1.44
	-49.44
	1.13763E-05

	2602.2
	-1.45
	-49.45
	1.13501E-05

	2602.205
	-1.48
	-49.48
	1.1272E-05

	2602.21
	-1.47
	-49.47
	1.1298E-05

	2602.215
	-1.51
	-49.51
	1.11944E-05

	2602.22
	-1.48
	-49.48
	1.1272E-05

	2602.225
	-1.49
	-49.49
	1.1246E-05

	2602.23
	-1.51
	-49.51
	1.11944E-05

	2602.235
	-1.5
	-49.5
	1.12202E-05

	2602.24
	-1.56
	-49.56
	1.10662E-05

	2602.245
	-1.53
	-49.53
	1.11429E-05

	2602.25
	-1.57
	-49.57
	1.10408E-05

	2602.255
	-1.53
	-49.53
	1.11429E-05

	2602.26
	-1.56
	-49.56
	1.10662E-05

	2602.265
	-1.57
	-49.57
	1.10408E-05

	2602.27
	-1.57
	-49.57
	1.10408E-05

	2602.275
	-1.58
	-49.58
	1.10154E-05

	2602.28
	-1.58
	-49.58
	1.10154E-05

	2602.285
	-1.6
	-49.6
	1.09648E-05

	2602.29
	-1.64
	-49.64
	1.08643E-05

	2602.295
	-1.62
	-49.62
	1.09144E-05

	2602.3
	-1.64
	-49.64
	1.08643E-05

	2602.305
	-1.64
	-49.64
	1.08643E-05

	2602.31
	-1.68
	-49.68
	1.07647E-05

	2602.315
	-1.69
	-49.69
	1.07399E-05

	2602.32
	-1.69
	-49.69
	1.07399E-05

	2602.325
	-1.68
	-49.68
	1.07647E-05

	2602.33
	-1.71
	-49.71
	1.06905E-05

	2602.335
	-1.74
	-49.74
	1.0617E-05

	2602.34
	-1.71
	-49.71
	1.06905E-05

	2602.345
	-1.75
	-49.75
	1.05925E-05

	2602.35
	-1.73
	-49.73
	1.06414E-05

	2602.355
	-1.78
	-49.78
	1.05196E-05

	2602.36
	-1.79
	-49.79
	1.04954E-05

	2602.365
	-1.8
	-49.8
	1.04713E-05

	2602.37
	-1.82
	-49.82
	1.04232E-05

	2602.375
	-1.8
	-49.8
	1.04713E-05

	2602.38
	-1.85
	-49.85
	1.03514E-05

	2602.385
	-1.9
	-49.9
	1.02329E-05

	2602.39
	-1.89
	-49.89
	1.02565E-05

	2602.395
	-1.91
	-49.91
	1.02094E-05

	2602.4
	-1.92
	-49.92
	1.01859E-05

	2602.405
	-1.91
	-49.91
	1.02094E-05

	2602.41
	-1.93
	-49.93
	1.01625E-05

	2602.415
	-1.97
	-49.97
	1.00693E-05

	2602.42
	-1.97
	-49.97
	1.00693E-05

	2602.425
	-1.98
	-49.98
	1.00462E-05

	2602.43
	-1.98
	-49.98
	1.00462E-05

	2602.435
	-2.02
	-50.02
	9.95405E-06

	2602.44
	-2.03
	-50.03
	9.93116E-06

	2602.445
	-2.03
	-50.03
	9.93116E-06

	2602.45
	-2.05
	-50.05
	9.88553E-06

	2602.455
	-2.09
	-50.09
	9.7949E-06

	2602.46
	-2.1
	-50.1
	9.77237E-06

	2602.465
	-2.11
	-50.11
	9.7499E-06

	2602.47
	-2.13
	-50.13
	9.7051E-06

	2602.475
	-2.15
	-50.15
	9.66051E-06

	2602.48
	-2.16
	-50.16
	9.63829E-06

	2602.485
	-2.14
	-50.14
	9.68278E-06

	2602.49
	-2.16
	-50.16
	9.63829E-06

	2602.495
	-2.19
	-50.19
	9.57194E-06

	2602.5
	-2.26
	-50.26
	9.4189E-06

	2602.505
	-2.32
	-50.32
	9.28966E-06

	2602.51
	-2.32
	-50.32
	9.28966E-06

	2602.515
	-2.29
	-50.29
	9.35406E-06

	2602.52
	-2.33
	-50.33
	9.2683E-06

	2602.525
	-2.35
	-50.35
	9.22571E-06

	2602.53
	-2.4
	-50.4
	9.12011E-06

	2602.535
	-2.37
	-50.37
	9.18333E-06

	2602.54
	-2.38
	-50.38
	9.1622E-06

	2602.545
	-2.46
	-50.46
	8.99498E-06

	2602.55
	-2.5
	-50.5
	8.91251E-06

	2602.555
	-2.49
	-50.49
	8.93305E-06

	2602.56
	-2.48
	-50.48
	8.95365E-06

	2602.565
	-2.54
	-50.54
	8.8308E-06

	2602.57
	-2.55
	-50.55
	8.81049E-06

	2602.575
	-2.57
	-50.57
	8.77001E-06

	2602.58
	-2.58
	-50.58
	8.74984E-06

	2602.585
	-2.6
	-50.6
	8.70964E-06

	2602.59
	-2.62
	-50.62
	8.66962E-06

	2602.595
	-2.63
	-50.63
	8.64968E-06

	2602.6
	-2.66
	-50.66
	8.59014E-06

	2602.605
	-2.72
	-50.72
	8.47227E-06

	2602.61
	-2.74
	-50.74
	8.43335E-06

	2602.615
	-2.8
	-50.8
	8.31764E-06

	2602.62
	-2.76
	-50.76
	8.3946E-06

	2602.625
	-2.83
	-50.83
	8.26038E-06

	2602.63
	-2.89
	-50.89
	8.14704E-06

	2602.635
	-2.87
	-50.87
	8.18465E-06

	2602.64
	-2.91
	-50.91
	8.10961E-06

	2602.645
	-2.92
	-50.92
	8.09096E-06

	2602.65
	-2.96
	-50.96
	8.01678E-06

	2602.655
	-3.01
	-51.01
	7.92501E-06

	2602.66
	-3.03
	-51.03
	7.8886E-06

	2602.665
	-3.01
	-51.01
	7.92501E-06

	2602.67
	-3.11
	-51.11
	7.74462E-06

	2602.675
	-3.08
	-51.08
	7.7983E-06

	2602.68
	-3.11
	-51.11
	7.74462E-06

	2602.685
	-3.16
	-51.16
	7.65597E-06

	2602.69
	-3.2
	-51.2
	7.58578E-06

	2602.695
	-3.23
	-51.23
	7.53356E-06

	2602.7
	-3.28
	-51.28
	7.44732E-06

	2602.705
	-3.28
	-51.28
	7.44732E-06

	2602.71
	-3.31
	-51.31
	7.39605E-06

	2602.715
	-3.33
	-51.33
	7.36207E-06

	2602.72
	-3.38
	-51.38
	7.2778E-06

	2602.725
	-3.43
	-51.43
	7.19449E-06

	2602.73
	-3.46
	-51.46
	7.14496E-06

	2602.735
	-3.46
	-51.46
	7.14496E-06

	2602.74
	-3.49
	-51.49
	7.09578E-06

	2602.745
	-3.51
	-51.51
	7.06318E-06

	2602.75
	-3.55
	-51.55
	6.99842E-06

	2602.755
	-3.61
	-51.61
	6.9024E-06

	2602.76
	-3.6
	-51.6
	6.91831E-06

	2602.765
	-3.65
	-51.65
	6.83912E-06

	2602.77
	-3.7
	-51.7
	6.76083E-06

	2602.775
	-3.72
	-51.72
	6.72977E-06

	2602.78
	-3.76
	-51.76
	6.66807E-06

	2602.785
	-3.76
	-51.76
	6.66807E-06

	2602.79
	-3.86
	-51.86
	6.51628E-06

	2602.795
	-3.88
	-51.88
	6.48634E-06

	2602.8
	-3.94
	-51.94
	6.39735E-06

	2602.805
	-3.92
	-51.92
	6.42688E-06

	2602.81
	-3.95
	-51.95
	6.38263E-06

	2602.815
	-3.99
	-51.99
	6.32412E-06

	2602.82
	-4.03
	-52.03
	6.26614E-06

	2602.825
	-4.07
	-52.07
	6.20869E-06

	2602.83
	-4.1
	-52.1
	6.16595E-06

	2602.835
	-4.14
	-52.14
	6.10942E-06

	2602.84
	-4.18
	-52.18
	6.05341E-06

	2602.845
	-4.2
	-52.2
	6.0256E-06

	2602.85
	-4.25
	-52.25
	5.95662E-06

	2602.855
	-4.28
	-52.28
	5.91562E-06

	2602.86
	-4.31
	-52.31
	5.87489E-06

	2602.865
	-4.37
	-52.37
	5.79429E-06

	2602.87
	-4.39
	-52.39
	5.76766E-06

	2602.875
	-4.43
	-52.43
	5.71479E-06

	2602.88
	-4.47
	-52.47
	5.66239E-06

	2602.885
	-4.5
	-52.5
	5.62341E-06

	2602.89
	-4.55
	-52.55
	5.55904E-06

	2602.895
	-4.58
	-52.58
	5.52077E-06

	2602.9
	-4.62
	-52.62
	5.47016E-06

	2602.905
	-4.66
	-52.66
	5.42001E-06

	2602.91
	-4.7
	-52.7
	5.37032E-06

	2602.915
	-4.74
	-52.74
	5.32108E-06

	2602.92
	-4.78
	-52.78
	5.2723E-06

	2602.925
	-4.81
	-52.81
	5.236E-06

	2602.93
	-4.86
	-52.86
	5.17607E-06

	2602.935
	-4.9
	-52.9
	5.12861E-06

	2602.94
	-4.94
	-52.94
	5.08159E-06

	2602.945
	-4.97
	-52.97
	5.04661E-06

	2602.95
	-5.02
	-53.02
	4.98884E-06

	2602.955
	-5.05
	-53.05
	4.9545E-06

	2602.96
	-5.1
	-53.1
	4.89779E-06

	2602.965
	-5.14
	-53.14
	4.85289E-06

	2602.97
	-5.18
	-53.18
	4.80839E-06

	2602.975
	-5.22
	-53.22
	4.76431E-06

	2602.98
	-5.26
	-53.26
	4.72063E-06

	2602.985
	-5.3
	-53.3
	4.67735E-06

	2602.99
	-5.34
	-53.34
	4.63447E-06

	2602.995
	-5.39
	-53.39
	4.58142E-06

	2603
	-5.43
	-53.43
	4.53942E-06

	
	 
	Total Energy in 1MHz 
	0.001799248

	Insertion Loss
	
	Filter Loss
	0.788860118

	-1.0 dB
	
	Total Energy in 5.1 MHz
	805.4261801

	
	
	Ratio
	447645.9851

	
	
	Ratio (dB)
	56.50934694

	
	
	
	

	Transmitter Power (W)
	
	
	

	5
	
	
	

	Power at Waveguide Output (W)
	Required Ratio
	49.02059991

	4
	
	
	


4.5
 Radiated Emissions
Using the test setup shown in Figure 4-10, with the transmitter operating at full 

power, the spectrum analyzer was moved 20 meters from the transmitter and connected 

to a dipole antenna cut to the IF frequency (44 MHz). This antenna was oriented to maximize the received level and the data was recorded. The antenna was then cut to the carrier frequency, local oscillator frequency and the second through tenth harmonic frequencies of the transmitter, and all of the signals received, were maximized by antenna orientation and their absolute levels were recorded.  

The spectrum analyzer had a maximum sensitivity of -110 dBm during these tests.











Figure 4-10. Test Setup for Measuring Radiated Emissions

	FREQUENCY (MHz)
	SOURCE
	PEAK LEVEL 

OBSERVED (dB)

	44.00
	IF Frequency
	None Observed

	2599.00
	Center of Channel
	None Observed

	2643.00
	Local Oscillator
	None Observed

	5198.00
	2nd Harmonic
	None Observed

	7797.00
	3rd Harmonic
	None Observed

	10396.00
	4th Harmonic
	None Observed

	12995.00
	5th Harmonic
	None Observed

	15594.00
	6th Harmonic
	None Observed

	18193.00
	7th Harmonic
	None Observed

	20792.00
	8th Harmonic
	None Observed

	23391.00
	9th Harmonic
	None Observed

	25990.00
	10th Harmonic
	None Observed


Table 4-4. Radiated Emissions Data

With these various antennas, and with an adjustable length dipole for 44 to 2599 MHz, the frequency spectrum from 44 MHz to 2599 MHz was observed. No measurable levels were observed.

The cabinet radiation was also checked with the receive dipole antenna cut to 2599

MHz, within very close proximity to the trays of the transmitters, and the received level 

that was recorded at no time exceeded a power density in excess of +0.0 dBm.


This level is far less than the current or proposed standard for safe radiation levels.

4.6 Test Equipment

The test equipment that was used to analyze the Axcera 5522 system is listed in Table 4-5.

Table 4-5. Test Equipment

	MODEL
	MANUFACTURER
	DESCRIPTION
	SERIAL #

	8564E
	Hewlett-Packard
	Spect. Analyzer 9 KHz-40 GHz
	Rental

	8595E
	Hewlett-Packard
	Spect. Analyzer 9 KHz-6.5 GHz
	3543A01613

	3003-30
	Narda
	Directional Coupler
	41991

	3003-10
	Narda
	Directional Coupler
	09049

	435B
	Hewlett-Packard
	30 Watt Power Head
	2732009080

	2349A
	Hewlett-Packard
	30 dB Directional Coupler
	3318A05525

	2230
	Tektronix
	Oscilloscope
	2230B025251

	1992
	Racal-Dana
	Frequency Counter
	950304

	8135
	Bird
	50 Ohm Termination
	8520

	79
	Fluke
	Digital Multi-meter
	56660032

	89441A
	Hewlett-Packard
	Vector Sig. Analyzer (IF Section)
	3416A01020

	89441A
	Hewlett-Packard
	Vector Sig. Analyzer (RF Section)
	3415A00333

	2022D
	Marconi Instruments
	Signal Generator
	119216/045
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