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GENERAL REMARKS 
 
The at tached report  shall not  be reproduced except  in full without  the writ ten 
perm ission of Timco Engineer ing I nc. 
 
Sum m ary 
 
The device under test  does:  

 Fulfill the general approval requirements as ident if ied in this test  report  

 Not  fulf ill the general approval requirements as ident if ied in this test  report  
 
Attestat ions 
 

This equipment  has been tested in accordance with the standards ident if ied in this 

test  report . To the best  of my knowledge and belief, these tests were performed 

using the measurement  procedures described in this report .  

 

All inst rumentat ion and accessories used to test  products for compliance to the 

indicated standards are calibrated regularly in accordance with I SO 17025:  2005 

requirements. 

 

 

 

I  at test  that  the necessary measurements were made at :  
 
Tim co Engineering I nc. 
8 4 9  NW  State Road 4 5  
New berry, FL 3 2 6 6 9  
 

Authorized Signatory Nam e:   
Tim  Royer 

Project  Manager 

Date:  2 / 1 9 / 2 0 1 6   
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GENERAL I NFORMATI ON 

 

EUT Specificat ion 

 

 

FCC Regulatory  Standard Tit le 47 CFR Part  2 & 15 

I C Regulatory Standard RSS-210 ( i8)  & RSS-GEN ( i4)  

FCC I D CN2 7 9 5 4 5  

I C 1 0 0 7 A- 7 9 5 4 5  

Model 7 9 5 4 5 TRX 

EUT Descript ion LRM 900 MHz MODULE 

Operat ing Frequency TX: 903 – 927.3 MHz   

EUT Power Source 

 110–120Vac/ 50– 60Hz 

 DC Power  

 Bat tery Operated Exclusively  

Test  I tem  Prototype  Pre-

Product ion 

 Product ion 

Type of Equipment    Fixed  Mobile  Portable 

Antenna Connector See Host  I ntegrat ion Manual 

Antenna External  

Test  Condit ions 
Temperature:  24-26º C 

Relat ive hum idity:  50-65%  

Measurement  Standards 
ANSI  C63.10-2013 ( test  methods)  

ANSI  C63.4-2014 (Site Validat ion)  

Test  Exercise 

EUT was powered with 3.3vDC and was 

t ransm it t ing packet  data, 10%  duty cycle with the 

power level set  to 10. 

 

Test  Support ing Equipm ent 

 

Device Manufacturer Model S/ N  Supplied By Use 

Magnet ic 

Antenna 
Laird 

5/ 8 wave 

collinear 3 dBi 

896-970 MHz 

PRT-

0000196 
Applicant  Test ing 

 

Note: The antenna used for test ing has a gain of 3 dBi, this is the highest  gain 

approved for use with this module. 
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TEST RESULTS SUMMARY  
 

Requirem ent   FCC Rule Part   I C RSS Result  

Fundamental & 

Harmonic Em issions 
15.249 (a) (c) (e)  210 § A2.9  Pass 

Occupied Bandwidth 15.215 (c)  GEN § 6.6 Pass 

Bandedge Compliance 
15.249 (c) (d) (e)  

15.209  

210 § A2.9(b)  

GEN § 8.9 
Pass 

Spurious Em issions 
15.249 (c) (d) (e)  

15.209 

210 § A2.9(b)  

GEN § 8.9 
Pass 

AC Power Line  

Conducted Emissions 
15.207  GEN § 8.8 Pass 

Rest r icted Band 

Emissions 
15.205 

210 § 2.2 

GEN § 8.10 
Pass 

Antenna Requirements 15.203 GEN § 8.3 Pass 

 

Notes:  

 

Table of Contents 
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OCCUPI ED BANDW I DTH 
 

Rules Part  No.: FCC 15.215(c)  & IC RSS-GEN § 6.6 

 

Requirem ents:   FCC requires that  the 20 dB bandwidth of the em ission shall be contained 

within the frequency band designated under which the equipm ent  is operated. I ndust ry 

Canada 99%  Bandwidth report ing only 

 

Method of Measurem ent : ANSI  C63.10 § 6.9 Occupied bandwidth tests 

 

Test  Data: Low  End of Band 

 

20 dB OCC BW =  95.1kHz 

 
RESULTS MEET REQUI REMENTS 
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OCCUPI ED BANDW I DTH 
 

Test  Data: Middle of Band  

 

20 dB OCC BW =   95.65kHz 

 
RESULTS MEET REQUI REMENTS 
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OCCUPI ED BANDW I DTH 
 

Test  Data: High End of Band  

 

20 dB OCC BW =  95.11kHa 

 
RESULTS MEET REQUI REMENTS 
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BAND- EDGE  
 

Rules Part  No.: FCC 15.249(d)  & IC RSS-210 § A2.9(b)  

 

Requirem ents:   The field st rength of any em issions appearing outside the bandedges and up 

to 10 kHz above and below the band edges shall be at tenuated at  least  50 dB below the level 

of the carrier  or t o the general lim its of 15.249. 

 

Method of Measurem ent : ANSI  C63.10 § 6.10 Band-edge test ing 

 

Test  Data: Low er Bandedge 

 

Lower Band Edge = 53.57 dBc 

 
RESULTS MEET REQUI REMENTS 

 
Table of Contents 
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BAND- EDGE  
 

Test  Data: Upper Bandedge 

 

Upper Band Edge = 55.76 dBc 

 
RESULTS MEET REQUI REMENTS 

 

 
Table of Contents 
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PULSE DESENSI TI ZATI ON 
 
Requirem ents: For EUT’s em ploying pulse m odulat ion and a rep rate of less than 20 Hz 

Calculat ion of the PDCF will be used to correct  peak em ission levels 

below 1 GHz to com pare with the quasi peak lim it  as specified.  

 
Procedure: ANSI  C63.10 Annex C Calculat ion of Pulse Desensit izat ion Correct ion 

Factor  
 

The period of the pulse t rain is determ ined by observing it  on an oscilloscope or a 

spect rum analyzer with zero (0)  frequency span.  A plot  is then made of the pulse 

t rain with a sweep t ime long enough to capture the pulse rep rate.  This sweep 

determ ines the durat ion of the pulse t rain. This sweep allows the determ inat ion of the 

number of and type of pulses, i.e. long & short . Plots are then made showing the 

durat ion of each type of pulse and its durat ion. From the plot , the number of a given 

type of pulse is then mult iplied by the durat ion of that  type pulse.   

 

  

 
αL (dB)  =  20log( t / T)  

where 

αL is the Pulse desensit izat ion correct ion factor (dB)  

t  is the pulse width  

T is the Rep Rate 

 

 
Test  Data:  PDCF Calculat ion 

 

Pulse width 8.87ms 

Rep Rate 100.7ms 
αL -21 dB 

 

See the following plots.  
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PULSE DESENSI TI ZATI ON 

 
Test  Data:  Plot  of Pulse Tra in 
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DUTY CYCLE 
 
Requirem ents: Calculat ion of duty cycle will be used to correct  peak em ission levels 

above 1 GHz to com pare with the average lim it .  

 
Procedure:  ANSI  C63.10 Sec. 7.5 CALCULATI ON OF DUTY CYCLE CORRECTI ON 

 

The period of the pulse t rain is determ ined by observing it  on an oscilloscope or a 

spect rum analyzer with zero (0)  frequency span.  A plot  is then made of the pulse 

t rain with a sweep t ime of 100 m illiseconds.  This sweep determ ines the durat ion of 

the pulse t rain. This sweep allows the determ inat ion of the number of and type of 

pulses, i.e. long & short . Plots are then m ade showing the durat ion of each type of 

pulse and its durat ion. From the 100-m illisecond plot , the number of a given type of 

pulse is then mult iplied by the durat ion of that  type pulse.  This allows the calculat ion 

of the amount  of t ime the EUT is on within 100 ms. 

 

δ ( dB) =  20 log ( Δ )  
 
where 
 

δ        is the duty cycle correct ion factor (dB)  

Δ        is the duty cycle (dimensionless)  

 
Test  Data: Duty Cycle Calculat ion 

 

Pulse width 8.87ms 

Rep Rate 100.7ms 

 

dB =  20* log(ON TI ME) / PERI OD 

dB =  20* log(8.87/ 100)  

dB =  20* log(0.0887)  

dB =  -21 

 

 

See the following plots.  

 

  



  

 

APPLICANT:  LAIRD CONTROLS NORTH AMERICA I NC  Table of Contents 

FCC ID:        CN279545 

IC:               1007A-79545 

REPORT:      2400AUT15TestReport       Page 14 of 19 

DUTY CYCLE 

 
Test  Data: Plot  of Pulse Tra in 

 

 
 

 

 
Table of Contents 
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RADI ATI ON I NTERFERENCE    
 
Rules Part  No.: FCC 15.249, 15.209 & I C RSS-210 ANNEX A2.9 (b) , GEN § 8.9 

 

Requirem ents: Em issions radiated outside of the specified frequency bands, except  for 

harm onics, shall be at tenuated by at  least  50 dB below the level of the 

fundam ental or to the general radiated em ission lim its in §15.209, 

whichever is the lesser at tenuat ion 

 

Frequency Lim its 

Part  15.209 & RSS-GEN 8.9 

9 to 490 kHz 2400/ F (kHz)  µV/ m  @ 300 m eters 

490 to 1705 kHz 24000/ F (kHz)  µV/ m  @ 30 m eters 

1705 kHz to 30 MHz 29.54 dBµV/ m  @ 30 m eters 

30 – 88 40.0 dBµV/ m  @ 3 m eters 

80 – 216 43.5 dBµV/ m  @ 3 m eters 

216 – 960 46.0 dBµV/ m  @ 3 m eters 

Above 960 54.0 dBµV/ m  @ 3 m eters 

Part  15.249 & RSS-210 ( i8)  ANNEX A.2.9 

Fundam ental 902 – 928 MHz 94.0 dBµV/ m  @ 3 m eters 

Fundam ental 2.4 – 2.4835 GHz 94.0 dBµV/ m  @ 3 m eters 

Harm onics 54.0 dBµV/ m  @ 3 m eters 

 

 

Method of Measurem ent : ANSI  C63.10 using a spect rum  analyzer,  a preselector, a quasi-

peak adapter, and an appropriate antenna.  The analyzer was calibrated in dB above a 

m icrovolt  at  the output  of the antenna. The resolut ion bandwidth was 100 kHz with an 

appropriate sweep speed and the video bandwidth was 300 kHz up to 1 GHz and 1 MHz with a 

video BW of 3 MHz above 1 GHz. When an em ission was found, the table was rotated to 

produce the m axim um  signal st rength. The antenna was placed in both the horizontal and 

vert ical planes and the worst  case em issions were reported. The spect rum  was searched to at  

least  the tenth (10)  harm onic of the fundam ental. Em issions were scanned from  30MHz to the 

tenth harm onic of the fundam ental frequency at  three places in the band. All em issions 

greater than 20 dB from  the lim it  are not  reported.  

 

Form ula of Conversion Factors: The field st rength at  3m  was established by adding the 

m eter reading of the spect rum  analyzer (which is set  to read in units of dBuV)  to the antenna 

correct ion factor supplied by the antenna m anufacturer.  The antenna correct ion factors are 

stated in term s of dB. The gain of the preselector was accounted for in the spect rum  analyzer 

m eter reading. 

 

Exam ple:     

Freq (MHz)   Meter Reading  +  ACF   +  CL =  FS 

33          20 dBuV   +  10.36 dB  +  0.5 =  30.86 dBuV/ m  @ 3m  
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RADI ATI ON I NTERFERENCE 
 

Test  Data: Low  End of Band 9  KHz to 1 0 th harm onic of Fundam ental 

 

Emission

Frequency

MHz

Meter

Reading

dBu V

PDCF / DCF

dB

Antenna

Polarity

Coax

Loss Db

ACF

dB

Field

Strength

dBu V/M

Margin

903 84.49 21 V 3.44 21.24 88.17 5.83

903 77.51 21 H 3.44 21.24 81.19 12.81

1806 26.93 20 V 4.94 30.55 42.42 11.58

1806 19.73 20 H 4.94 30.55 35.22 18.78

2709 25.21 20 V 6.04 32.67 43.92 10.08

2709 22.11 20 H 6.04 32.67 40.82 13.18

3612 13.61 20 V 6.96 33.52 34.09 19.91

6321 9.09 20 V 9.31 35.61 34.01 19.99

7224 8.40 20 V 10.53 35.72 34.65 19.35

8127 8.78 20 H 10.53 35.72 35.03 18.97

8127 8.86 20 V 11.03 35.92 35.81 18.19

9030 9.86 20 H 11.03 35.92 36.81 17.19

Quasi Peak and Average Em issions

 

Emission

Frequency

MHz

Meter

Reading

dBu V

Detector
Antenna

Polarity

Coax

Loss Db

Correction

Factor

dB/M

Field

Strength

dBu V/M

Margin

1806 26.93 Peak V 4.94 30.55 62.42 11.58

1806 19.73 Peak H 4.94 30.55 55.22 18.78

2709 25.21 Peak V 6.04 32.67 63.92 10.08

2709 22.11 Peak H 6.04 32.67 60.82 13.18

3612 13.61 Peak V 6.96 33.52 54.09 19.91

6321 9.09 Peak V 9.31 35.61 54.01 19.99

7224 8.40 Peak V 10.53 35.72 54.65 19.35

8127 8.78 Peak H 10.53 35.72 55.03 18.97

8127 8.86 Peak V 11.03 35.92 55.81 18.19

9030 9.86 Peak H 11.03 35.92 56.81 17.19

9030 8.86 Peak V 11.03 35.92 55.81 18.19

Peak Em issions

 

Note:  

 
1. Quasi-  Peak & Average Em issions, calculated by correct ing the peak value of the 

em ission 

2. Em issions greater than 20 dB of the specified lim it  are not  reported.  

 
RESULTS MEET REQUI REMENTS 
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RADI ATI ON I NTERFERENCE 
 

Test  Data: Middle of Band 9  KHz to 1 0 th harm onic of Fundam ental 

 

Emission

Frequency

MHz

Meter

Reading

dBu V

PDCF / DCF

dB

Antenna

Polarity

Coax

Loss Db

Correction

Factor

dB/M

Field

Strength

dBu V/M

Margin

915.00 83.60 21.00 V 3.47 22.00 88.07 5.93

915.00 74.42 21.00 H 3.47 22.00 78.89 15.11

2745.00 25.49 20.00 V 5.98 32.78 44.25 9.75

2745.00 20.57 20.00 H 6.08 32.47 39.12 14.88

7320.00 9.31 20.00 H 9.94 35.46 34.71 19.29

7320.00 9.62 20.00 V 9.94 35.46 35.02 18.98

8235.00 8.99 20.00 V 10.54 35.74 35.27 18.73

8235.00 8.90 20.00 H 10.54 35.74 35.18 18.82

9150.00 9.81 20.00 H 11.06 35.96 36.83 17.17

9150.00 8.68 20.00 V 11.06 35.96 35.70 18.30

Quasi Peak and Average Emissions

 
 

Emission

Frequency

MHz

Meter

Reading

dBu V

Detector
Antenna

Polarity

Coax

Loss Db

Correction

Factor

dB/M

Field

Strength

dBu V/M

Margin

2745.00 25.49 PEAK V 5.98 32.78 64.25 9.75

2745.00 20.57 PEAK H 6.08 32.47 59.12 14.88

7320.00 9.31 PEAK H 9.94 35.46 54.71 19.29

7320.00 9.62 PEAK V 9.94 35.46 55.02 18.98

8235.00 8.99 PEAK V 10.54 35.74 55.27 18.73

8235.00 8.90 PEAK H 10.54 35.74 55.18 18.82

9150.00 9.81 PEAK H 11.06 35.96 56.83 17.17

9150.00 8.68 PEAK V 11.06 35.96 55.70 18.30

 Peak Emissions

 
 

Note:  

 
1. Quasi-  Peak & Average Em issions, calculated by correct ing the peak value of the 

em ission 

2. Em issions greater than 20 dB of the specified lim it  are not  reported.  

 

 

RESULTS MEET REQUI REMENTS 
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RADI ATI ON I NTERFERENCE 

 

Test  Data: High end of Band 9  KHz to 1 0 th harm onic of Fundam ental 

 

Emission

Frequency

MHz

Meter

Reading

dBu V

PDCF / DCF

dB

Antenna

Polarity

Coax

Loss Db

Correction

Factor

dB/M

Field

Strength

dBu V/M

Margin

928.00 83.27 21.00 V 3.49 22.70 88.46 5.54

928.00 73.38 21.00 H 3.49 22.70 78.57 15.43

1830.00 27.37 20.00 V 4.93 31.28 43.58 10.42

1856.00 24.91 20.00 H 4.93 31.29 41.13 12.87

2784.00 21.23 20.00 H 6.11 32.28 39.62 14.38

2784.00 24.83 20.00 V 6.11 32.28 43.22 10.78

3712.00 18.54 20.00 H 7.06 33.70 39.30 14.70

4640.00 19.71 20.00 H 7.92 33.94 41.57 12.43

6496.00 8.96 20.00 H 9.44 35.70 34.10 19.90

6496.00 13.92 20.00 V 9.44 35.70 39.06 14.94

7424.00 9.28 20.00 V 10.07 35.60 34.95 19.05

7424.00 10.41 20.00 H 10.07 35.60 36.08 17.92

8352.00 9.62 20.00 H 10.66 35.70 35.98 18.02

8352.00 8.46 20.00 V 10.66 35.70 34.82 19.18

9280.00 9.11 20.00 H 11.20 36.26 36.57 17.43

Quasi Peak and Average Emissions

 
 

Emission

Frequency

MHz

Meter

Reading

dBu V

Detector
Antenna

Polarity

Coax

Loss Db

Correction

Factor

dB/M

Field

Strength

dBu V/M

Margin

1830.00 27.37 PEAK V 4.93 31.28 63.58 10.42

1856.00 24.91 PEAK H 4.93 31.29 61.13 12.87

2784.00 21.23 PEAK H 6.11 32.28 59.62 14.38

2784.00 24.83 PEAK V 6.11 32.28 63.22 10.78

3712.00 18.54 PEAK H 7.06 33.70 59.30 14.70

4640.00 19.71 PEAK H 7.92 33.94 61.57 12.43

6496.00 8.96 PEAK H 9.44 35.70 54.10 19.90

6496.00 13.92 PEAK V 9.44 35.70 59.06 14.94

7424.00 9.28 PEAK V 10.07 35.60 54.95 19.05

7424.00 10.41 PEAK H 10.07 35.60 56.08 17.92

8352.00 9.62 PEAK H 10.66 35.70 55.98 18.02

8352.00 8.46 PEAK V 10.66 35.70 54.82 19.18

9280.00 9.11 PEAK H 11.20 36.26 56.57 17.43

Peak Emissions

 
 

Note:  
1. Quasi-  Peak & Average Em issions, calculated by correct ing the peak value of the 

em ission 

2. Em issions greater than 20 dB of the specified lim it  are not  reported.  

RESULTS MEET REQUI REMENTS  
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EMC EQUI PMENT LI ST 
 

Device Manufacturer  Model Seria l 

Num ber  

Cal/ Char 

Date  

Due Date  

Antenna:  Biconnical Eaton 94455-1 1057   11/ 18/ 15 11/ 18/ 17 

Antenna:  Log-Periodic Eaton 96005 1243    07/ 14/ 15 07/ 14/ 17 

Digital Mult im eter Fluke 77 35053830 10/ 21/ 15 10/ 21/ 17 

CHAMBER Panashield N/ A N/ A 01/ 05/ 16 03/ 01/ 16 

Antenna:  Double-

Ridged Horn/ ETS Horn 

1 

ETS-Lindgren 3117 00035923 06/ 13/ 14 06/ 13/ 16 

EMI  Test  Receiver R & 

S  ESIB 40 Screen 

Room  

Rohde & 

Schwarz 

ESIB 40 100274   08/ 12/ 14 08/ 12/ 16 

Software:  Field 

St rength Program  

Tim co N/ A Version 4.0 N/ A N/ A 

Antenna:  Act ive Loop ETS-Lindgren 6502 00062529   11/ 18/ 15 11/ 18/ 17 

 
 

* EMI  RECEI VER SOFTW ARE VERSI ON 

 

The receiver firm ware used was version 4.43 Service Pack 3 
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