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2.9  Peak Radiated Spurious Emission in the Frequency Range 30 -10000 MHz (FCC
Section 15.247(c))

A preliminary scan was performed on the EUT to determine frequencies that were caused
by the transmitter portion of the product.  Significant emissions that fell within restricted
bands were then measured on an OAT’s site.  Radiated measurements below 1 GHz were
tested with a RBW = 120 kHz.  Radiated measurements above 1 GHz were measured
using a RBW = VBW = 1 MHz.  The results of peak radiated spurious emissions falling
within restricted bands are given in Table 4a (low), Table 4b, (mid), Table 4c (high) and
Figure 5a-5e (low), Figure 5f-5i (mid) and Figure 5j-5m (high).
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Figure 5a
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5b
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5c
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5d
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5e
Peak Radiated Spurious Emission 15.247(c) Low
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Figure 5f
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5g
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5h
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5i
Peak Radiated Spurious Emission 15.247(c) Mid
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Figure 5j
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5k
Peak Radiated Spurious Emission 15.247(c) High
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Figure 5l
Peak Radiated Spurious Emission 15.247(c) High



FCC ID:  NYM-PLM-01

Figure 5m
Peak Radiated Spurious Emission 15.247(c) High
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Test Date: December 4 & December 30, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 4a  PEAK RADIATED SPURIOUS EMISSIONS (Low)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

1.590 -61.1** 35.3 27.4 3.1 113.1 5000

2.390 -64.6 34.8 30.6 3.9 126.5 5000

2.700 -60.3 34.9 31.2 4.2 229.4 5000

3.624 -60.2 34.6 33.9 5.2 367.1 5000

4.530 -64.9 34.2 34.0 7.1 280.6 5000

*  = Data adjusted by + 1 dB for high pass filter
** = Data adjusted by + 2.6 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-61.1 – 35.3 + 27.4 + 3.1  + 107)/20) = 113.1
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               
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Test Date: December 4 & December 30, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 4b  PEAK RADIATED SPURIOUS EMISSIONS (Mid)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

2.700 -54.4 34.9 31.2 4.2 452.4 5000

3.660 -60.1 34.6 34.0 5.3 378.8 5000

4.570 -61.0 34.2 34.1 7.2 450.7 5000

5.490 -62.1 34.0 35.9 7.8 536.7 5000

*  = Data adjusted by + 1 dB for high pass filter
** = Data adjusted by + 2.6 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-54.4 - 34.9 + 31.2 + 4.2  + 107)/20) = 452.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               
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Test Date: December 4 & December 30, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 4c  PEAK RADIATED SPURIOUS EMISSIONS (High)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

1.607 -61.9** 35.2 27.4 3.1 104.6 5000

2.770 -60.9 34.9 31.3 4.2 218.0 5000

3.699 -58.8 34.6 34.1 5.3 449.5 5000

4.620 -58.2 34.2 34.2 7.4 641.8 5000

*  = Data adjusted by + 1 dB for high pass filter
** = Data adjusted by + 2.6 dB for high pass filter

SAMPLE CALCULATION:
RESULTS (uV/m @ 3m) = Antilog ((-61.9 - 35.2 + 27.4 + 3.1  + 107)/20) = 104.6
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               
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2.10  Average Spurious Emission in the Frequency Range 30 - 10000 MHz (FCC
Section 15.247(c))

The results of average radiated spurious emissions falling within restricted bands are given
in Table 5a (low), Table 5b, (mid), Table 5c (high) and Figure 6.

Since the EUT was not capable of continuous mode of transmit, average measurements
were not possible.  Therefore only duty cycle corrections were applied to the peak
measurements.  Duty cycle corrections were based upon the following information as
supplied by Axlon Electronics Corp.

Worse Case duty cycle per 100 msec = 4.5ms/9.0 ms = 50%

Duty Cycle Correction = 20 log (0.50) = -6.0 dB
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Figure 6
Average Radiated Spurious Emission 15.247(c)

Since the EUT was not capable of continuous mode of transmit, average
measurements were not possible.  Therefore only duty cycle corrections were
applied to the peak measurements.
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Test Date: December 4 & December 30, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 5a AVERAGE RADIATED SPURIOUS EMISSIONS (Low)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

1.590 -67.1** 35.3 27.4 3.1 56.7 500.0

2.390 -70.6 34.8 30.6 3.9 63.4 500.0

2.700 -66.3 34.9 31.2 4.2 114.9 500.0

3.624 -66.2 34.6 33.9 5.2 184.0 500.0

4.530 -70.9 34.2 34.0 7.1 140.6 500.0

*  = Data adjusted by + 1dB for high pass filter and 6.0 dB for duty cycle.
** = Data adjusted by + 2.6 dB for high pass filter and 6.0 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-67.1 – 35.3 + 27.4 + 3.1  + 107)/20) = 56.7
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               



FCC ID:  NYM-PLM-01

Test Date: December 4 & December 30, 1999
Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 5b AVERAGE RADIATED SPURIOUS EMISSIONS (Mid)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

2.700 -60.4 34.9 31.2 4.2 226.7 500.0

3.660 -66.1 34.6 34.0 5.3 189.8 500.0

4.570 -67.0 34.2 34.1 7.2 225.9 500.0

5.490 -68.1 34.0 35.9 7.8 269.0 500.0

*  = Data adjusted by + 1dB for high pass filter and 6.0 dB for duty cycle.
** = Data adjusted by + 2.6 dB for high pass filter and 6.0 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-60.4 - 34.9 + 31.2 + 4.2  + 107)/20) = 226.7
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               
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Test Date: December 4 & December 30, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

TABLE 5c AVERAGE RADIATED SPURIOUS EMISSIONS (High)

Freq.
(GHz)

Test Data*
(dBm)
@3m

Amp.
Gain
(dB)

Antenna
Factor
(dB)

Cable
Loss
(dB)

Results
(uV/m)
@3m

FCC
Limits
(uV/m)
@3m

1.607 -67.9** 35.2 27.4 3.1 52.4 500.0

2.770 -66.9 34.9 31.3 4.2 109.3 500.0

3.699 -64.8 34.6 34.1 5.3 225.3 500.0

4.620 -64.2 34.2 34.2 7.4 321.7 500.0

*  = Data adjusted by + 1dB for high pass filter and 6.0 dB for duty cycle.
** = Data adjusted by + 2.6 dB for high pass filter and 6.0 dB for duty cycle.

SAMPLE CALCULATION:

RESULTS (uV/m @ 3m) =
Antilog ((-67.9 – 35.2 + 27.4 + 3.1  + 107)/20) = 52.4
CONVERSION FROM dBm TO dBuV = 107 dB

Tester                              
Signature:                                         Name:    Tim R. Johnson               
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2.11  Minimum 6 dB Bandwidth per FCC Section 15.247(a)(2)

The minimum requirement is given in Figure 7a through 7c. If the EUT incorporates
different spreading codes or data rates these were each investigated and the one which
produced the smallest 6 dB bandwidth was selected for test.
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Figure 7a.
 6 dB Bandwidth per FCC Section 15.247(a)(2) (Low)
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Figure 7b.
 6 dB Bandwidth per FCC Section 15.247(a)(2) (Mid)
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Figure 7c.
6 dB Bandwidth per FCC Section 15.247(a)(2) (High)
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2.12  Power Spectral Density FCC Section 15.247(b) and 15.247(d)

The transmitter power spectral density averaged over any 1 second interval is given in
Table 7 and Figure 8a through Figure 8c. If the EUT incorporates different spreading codes
or data rates these were each investigated and the one which produced the smallest 6 dB
bandwidth was selected for test. The measurement was made using a spectrum analyzer
utilizing noise marker mode.  A 34.8 dBm adjustment has been added to the measurement
to correct from 1 Hz to 3 kHz measurement.
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TABLE 6
POWER SPECTRAL DENSITY

Test Date: December 16, 1999
UST Project: 99-772               
Customer: Axlon Electronics Corp.
Model: PLM-01

Frequency
(GHz)

  Test Data
(dBm)

Normalized to 1 Hz

Results
(dBm)

FCC Limit
(dBm)

905.772 -39.5 -4.7 8.0
913.719 -40.4 -5.6 8.0
924.326 -42.7 -7.9 8.0

Note: 34.8 dBm has been added to correct from 1 Hz to 3 kHz

 
Tester                              
Signature:                                         Name:    Tim R. Johnson               
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Figure 8a
Power Spectral Density 15.247(b) and 15.247(d) Low   
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Figure 8b
Power Spectral Density 15.247(b) and 15.247(d) Mid      
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Figure 8c
Power Spectral Density 15.247(b) and 15.247(d) High      
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2.13  Processing Gain

Data regarding processing gain has been provided on the following page from Axlon
Electronics Corp.
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2.14  Power Line Conducted Emissions for Transmitter FCC Section 15.207

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.207, with a spectrum analyzer connected to a LISN and the EUT placed into
a continuous mode of transmit. The results are given in Table 8. 



FCC ID:  NYM-PLM-01

TABLE 7. CONDUCTED EMISSIONS DATA - TRANSMITTER
CLASS B 

 
Test Date: December 4 - December 30, 1999
UST Project: 99-772
Customer:    Axlon Electronics Corp.
Product:     PLM-01

                             

Frequency
(MHz)

Test Data
(dBm)

 Phase    Neutral

RESULTS (uV)
Phase     Neutral

FCC Limits
(uV)

Conducted Emissions were considered not applicable since the EUT is
portable and only battery powered.

Tester
Signature:                                     Name:        Tim R. Johnson                 
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2.15  Radiated Emissions (47 CFR 15.109a)

Radiated emissions were evaluated from 30 to 5000 MHz.  Measurements were made with
the analyzer's bandwidth set to 120 kHz measurements made less than 1 GHz and 1 MHz
are shown in Table 8a. Measurements made over 1 GHz results are shown in Table 8b.
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TABLE 8a. RADIATED EMISSIONS DATA

CLASS B 

Test Date: December 13, 1999
UST Project: 99-772
Customer:    Axlon Electronics Corp.
Product:     PLM-01

Measurements 30-1000 MHz

  Frequency
  (MHz)

Receiver
 Reading
  (dBm)
@3m

Correction
 Factor
  (dB)

 Corrected
  Reading
  (uV/m)

@3m

FCC  Limit
  (uV/m)

@3m

251.0 -93.0 16.2 32.2 200.0

257.0 -93.0 16.5 33.4 200.0

268.0 -94.0 17.0 31.8 200.0

279.0 -93.0 17.6 37.8 200.0

295.0 -92.0 18.2 45.7 200.0

*= Quasi Peak
  
                 
SAMPLE CALCULATIONS:

RESULTS uV/m @ 3m =  Antilog ((-93.0 + 16.2 + 107)/20) = 32.2
CONVERSION FROM dBm TO dBuV = 107 dB

Test Results
Reviewed By
Signature:                                        Name:     Tim R. Johnson                       
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TABLE 8b RADIATED EMISSIONS

CLASS B

Test Date: December 28, 1999
UST Project: 99-772
Customer: Axlon Electronics Corp.
Model: PLM-01

  Measurements  >1GHz

FREQ.
(GHz)

TEST DATA
(dBm)
@ 3m

AMP
GAIN
(dB)

ANT.
FACTOR

(dB)

CABLE
LOSS
(dB)

RESULTS
(uV/m)
@ 3m

FCC
LIMITS
(uV/m)
@ 3m

1.011 -62.8 35.9 25.2 2.3 62.1 500

1.049 -62.8 35.8 25.4 2.4 63.7 500

1.130 -62.8 35.8 25.6 2.5 67.3 500

1.590 59.8 35.3 27.4 3.1 131.3  500

SAMPLE CALCULATIONS:
Results uV/m  @3m  =  Antilog ((-62.8  - 35.9 + 25.2 + 2.3 + 107)/20 = 62.1
Conversion from dB to dBuV = 107 dB

Test Results
Reviewed By
Signature:                                           Name:  Tim R. Johnson              
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2.16  Power Line Conducted Emissions for Digital Device FCC Section 15.107

The conducted voltage measurements have been carried out in accordance with FCC
Section 15.107, with a spectrum analyzer connected to a LISN and the EUT placed into
a continuous mode of transmit. The results are given in Table 8. 
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TABLE 9. CONDUCTED EMISSIONS DATA – DIGITAL DEVICE
CLASS B 

 
Test Date: December 4 - December 30, 1999
UST Project: 99-772
Customer:    Axlon Electronics Corp.
Product:     PLM-01

                             

Frequency
(MHz)

Test Data
(dBm)

 Phase    Neutral

RESULTS (uV)
Phase     Neutral

FCC Limits
(uV)

Conducted Emissions were considered not applicable since the EUT is
portable and only battery powered.

Tester
Signature:                                     Name:        Tim R. Johnson                 
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2.17  Cordless Telephones Security Codes Requirements (47 CFR 15.214(d))

Cordless Telephones shall incorporate circuitry which makes use of a digital security code
to provide protection against unintentional access to the public switched network. 

Information regarding the design of the security functions of this EUT were provided by
Axlon Electronics Corp. as shown on the following page.
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