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Standard Test Conditions and Engineering Practices

Except as noted herein, the following conditions and procedures were observed during the testing:

In accordance with ANSI/C63.4-2009, and unless otherwise indicated in the specific measurement results, the ambient
temperature of the actual EUT was maintained within the range of 10° to 40°C (50° to 104 °F) unless the particular
equipment requirements specify testing over a different temperature range. Also, unless otherwise indicated, the

humidity levels were in the range of 10% to 90% relative humidity.

Environmental Conditions

Temperature Humidity

32

26

Measurement results, unless otherwise noted, are worst-case measurements.
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ILAC/A2LA

Compliance Testing, LLC, has been accredited in accordance with the recognized International Standard ISO/IEC
17025:2005. This accreditation demonstrates technical competence for a defined scope and the operation of a
laboratory quality management system (refer joint ISO-ILAC-IAF Communiqué dated January 2009)

The tests results contained within this test report all fall within our scope of accreditation, unless noted in the table
below

Please refer to http://www.compliancetesting.com/labscope.html for current scope of accreditation.

Testing Certificate Number: 2152.01
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//'l/..ln\\‘\\ TESTING CERT

#2152.01

FCC OATS Reg, #933597

IC Reg. #2044A-1

Non-accredited tests contained in this report:

N/A
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Test Results Summary

Compliance Testing, LLC
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Pass,

Specification Test Name Fail, N/A Comments
95.628(c)(4) Radiated Output Power Pass
95.628(c)(4) Radiated Spurious Emissions Pass
95.628(d) Transmitter Occupied Bandwidth Pass
95.628(e) Frequency Stability Pass
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Name of Test: Radiated Output Power
Specification: 95.628(c)(4) Engineer: J. Erhard
Test Equipment Utilized: i00103, i00267, i00379 Test Date: 3/24/2011

Test Procedure

The UUT was tested in an Open Area Test Site (OATS) set 3m from the receiving transducer. A spectrum analyzer was
used to verify that the UUT met the requirements for Radiated Output Power. The UUT was tested by rotating it 360°
with the antennas in both the vertical and horizontal orientation and raised from 1 to 4 meters to ensure the TX signal
levels were maximized.

Test Setup
A Spectrum
uuT « Antenna  [——» Analyzer
Radiated Power Results Table
Tuned Recorded Specification | Result
Frequency MHz Power Limit
402.35 1.829 nW 200 nW Pass
403.00 1.774 nW 200 nW Pass
404.30 0.997 nW 200 nW Pass
Radiated Power Test Plots
402.35 MHz
e Agilent R T
Mkr1 402.2950 MHz
Ref 10 uW #Atten 0 dB 1.829 nW
#Peak
Log
10
dB/
DI P -
200
A i N,
A %
M1 52
53 FC
A AA
et Level
10 00\
..... A
Center 402.4 MHz Span 1 MHz
Res BW 120 kHz VBW 300 kHz Sweep 5 ms (401 pts)
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403 MHz
5 Agilent R T
Mkr1 402.9450 MHz
Ref 1000 nW #htten 0 dB 1.774 nW
#Peak
Log
10
dB/
1
/ .
l"r-'i'
M1 52
53 FC
A AA
Center 403 MHz Span 1 MHz
Res BW 120 kHz VBW 300 kHz Sweep 5 ms (401 pts)
404.3 MHz
e Agilent R T
Mkr1 404.2475 MHz
Ref 10 pW #hAtten 0 dB 997.5 pW
#Peak
Log
10
dB/
1
ol [+]
200
i ""’V\hw
A vtagosin b 0t o s ] RV, CORTS WY SRRSO
M1 52
53 FC
A AA
Center 404.3 MHz Span 1 MHz
Res BW 120 kHz VBW 300 kHz Sweep 5 ms (401 pts)
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Name of Test:
Specification:
Test Equipment Utilized:

Radiated Spurious Emissions
95.628(c)
i00103, 00267, i00379

Engineer: J. Erhard
Test Date: 3/24/2011

Test Procedure

The UUT was tested in an Open Area Test Site (OATS) set 3m from the receiving transducer. A spectrum analyzer was
used to verify that the UUT met the requirements for Radiated spurious Emissions. The UUT was tested by rotating it
360° with the antennas in both the vertical and horizontal orientation and raised from 1 to 4 meters to ensure the TX
signal levels were maximized. All emission from 30 MHz to the 10™ harmonic of the fundamental transmitter were
examined. All detectable emission were plotted and recorded in the results tables. The limits were converted from pV to
a common form of measurement for ease of comparison to the limit.

uuT ;

Test Setup

Antenna
")

Spectrum
Analyzer

Transmitter Spurious Emissions 402.35 MHz Test Table

Measurelt\jAE;equency Recorded Level Limit Result
804.580 59.3 pW 857 pw Pass
1206.900 45.16 dB/pvV 54 dB/uv Pass
1609.640 44.92 dB/pv 54 dB/pv Pass
2011.465 45.01 dB/pv 54 dB/uv Pass

Transmitter Spurious Emissions 403 MHz Test Table

MeasureI(\jAE;equency Recorded Level Limit Result
805.881 74.24 pW 857 pwW Pass
1209.015 44.82 dB/uV 54 dB/pV Pass
1612.935 40.78 dB/pVv 54 dB/puvV Pass
2014.905 45.01 dB/pv 54 dB/puvV Pass

Transmitter Spurious Emissions 404.3 MHz Test Table

Measure&g;equency Recorded Level Limit Result
808.481 33.01 pW 857 pWw Pass
1212.770 39.53 dB/pvV 54 dB/pVv Pass
1616.795 46.45 dB/pvV 54 dB/uV Pass
2021.370 45.37 dB/pvV 54 dB/uV Pass
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Transmitter Spurious Emissions Operating Plots

402.35 MHz
e Agilent R T

Mkr1 804.58000 MHz
Ref 104.5 pW #htten 0 dB 59.32 pW
#EmiaQP
Lin

\“\\““\ [ 4
W 'vw\x\_w_\
M1 52
53 FC
A AA
Center 804.7 MHz Span 500 kHz
Res BW 120 kHz VBW 300 kHz Sweep 49.08 s (401 pts)
e Agilent R T
Mkr1 1.206300 GHz
Ref 66.98 dBpV #hAtten 0 dB 45.16 dBpV
#Ag
Log
10
dB/ T
N*'l‘-\ﬂ\f - T AR N YV LT J‘LﬁanWWWW ph e ey ey SN

ol
54.0
dBuV
M1 52
53 FC
A AA
PA
Center 1.207 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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- Agilent R T
Mkr1 1.609640 GHz
Ref 66.98 dBpV #Atten 0 dB 44.92 dBpV
#Avg
Log
10
dB/ b

ol

dBuV

M1 32
53 FC
A AA

PA

Center 1.609 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

- Agilent R T
Mkr1 2.011465 GHz
Ref 66.98 dBpV #Atten 0 dB 45.01 dBpV
#Avg
Log
10
dB/ 1

ol

dBuV

M1 32
53 FC
A AA

PA

Center 2.012 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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403 MHz
5 Agilent R T
Mkr1 805.88125 MHz
Ref 186 pW #htten 0 dB 72.24 pW
#EmiQP
Lin
1
: .\\
53 FC
A AA
Center 806 MHz Span 500 kHz
Res BW 120 kHz VBW 300 kHz Sweep 49.08 s (401 pts)
e Agilent R T
Mkr1 1.209015 GHz
Ref 66.98 dBpV #hAtten 0 dB 44.82 dBpV
#Ag
Log
10
dB/ i
| hheriagee W%Aiﬂm
ol
54.0
dBuV
M1 52
53 FC
A AA
PA
Center 1.209 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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- Agilent R T
Mkr1 1.612935 GHz
Ref 66.98 dBpV #Atten 0 dB 40.78 dBpV
#Avg
Log
10
dB/

1
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ol

dBuV

M1 32
53 FC
A AA

PA

Center 1.612 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

- Agilent R T
Mkr1 2.014905 GHz
Ref 66.98 dBpV #Atten 0 dB 45.01 dBpV
#Avg
Log
10
dB/ 1

ol

dBuV

M1 32
53 FC
A AA

PA

Center 2.015 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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404.3 MHz
5 Agilent R T

Mkr1 808.48125 MHz
Ref 88.61 pW #Atten 0 dB 33.01 pW
#EmiQP
Lin

1
Q.
| ———— e e e e U S e U
w1 52
53 FC
A AA
Center 808.6 MHz Span 500 kHz
Res BW 120 kHz VBW 300 kHz Sweep 49.08 s (401 pts)
e Agilent R T
Mkr1 1.212770 GHz
Ref 66.98 dBuV #Atten 0 dB 39.53 dBpV
#Ag
Log
10
dB/
1
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54.0
dBpV
M1 52
S3 FC
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Center 1.213 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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- Agilent R T
Mkr1 1.616795 GHz
Ref 66.98 dBpV #Atten 0 dB 46.45 dBpV
#Avg
Log
10
dB/ A

ol

dBuV

M1 32
53 FC
A AA

PA

Center 1.617 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)

- Agilent R T
Mkr1 2.021370 GHz
Ref 66.98 dBpV #Atten 0 dB 45.37 dBpV
#Avg
Log
10
dB/ L

ol

dBuV

M1 32
53 FC
A AA

PA

Center 2.022 GHz Span 2 MHz
Res BW 1 MHz VBW 3 MHz Sweep & ms (401 pts)
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Name of Test: Transmitter Occupied Bandwidth
Specification: 95.628(d)
Test Equipment Utilized: i00103, i00267, i00379

Test Procedure

Previously Flom Test Lab

— Compliance Testing, LLC

Engineer: J. Erhard
Test Date: 3/24/2011

The UUT was tested in an Open Area Test Site (OATS) set 3m from the receiving transducer. A spectrum analyzer was
used to verify that the UUT met the requirements for Occupied Bandwidth. The UUT was tested by rotating it 360° with
the antennas in both the vertical and horizontal orientation and rose from 1 to 4 meters to ensure the TX signal levels

were maximized.

Test Setup
b R Spectrum
uuT £ | Antenna > Analyzer
Emissions Bandwidth Results Table
Tuned Frequency Recorded
MHz Measurement

402.35 230.0 kHz

403.00 237.5 kHz

404.30 235.0 kHz

Emissions Bandwidth Test Plots
402.35 MHz
e Agilent E T
Mkr1 &4 230.0 kHz
Ref 51 dBm Atten 5 dB 0.859 dB
Peak
Log N
10 \
dB/
4 i

M1 S2
53 FC
A AA
PA
Center 402.4 MHz Span 1 MHz

#Res BW 30 kHz

VBW 30 kHz

Sweep 3 ms (401 pts)
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403.00 MHz
5 Agilent E T

Mkr1 & 237.5 kHz
Ref 51 dBm Atten 5 dB -0.264 dB
Peak
Log sy
10 A
dB/ p

7 k
q%
M1 S2
S3 FC
A AA
PA
Center 403 MHz Span 1 MHz
#Res BW 30 kHz VBW 30 kHz Sweep 5 ms (101 pts)
404.30 MHz

e Agilent E T

Mkr1 &4 2350 kHz
Ref 51 dBm Atten 5 dB 0.553 dB
Peak
Log
10
dB/

=

M1 52
S3 FC
A AA
PA
Center 404.3 MHz Span 1 MHz
#Res BW 30 kHz VBW 30 kHz Sweep 3 ms (401 pts)
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Name of Test:
Specification:
Test Equipment Utilized:

Frequency Stability

Compliance Testing, LLC
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95.628(e) Engineer: J. Erhard
i00027, 100343, i00345 Test Date: 3/29/2011

Test Procedure

The UUT was placed inside of an environmental test chamber. The temperature was varied from 0°C to 55°C in 10°C
increments except for the final step which was 5°C. At each temperature the EUT was given sufficient time for
temperature stabilization. The frequency was measured with a spectrum analyzer set to a very narrow span and
resolution bandwidth to ensure accurate measurements were obtained. The data was plotted and compared to the limit
as indicated in the following graph.

403.040
403.030
403.020
403.010
403.000
402.990
402.980
402.970
402.960
402.950

Frequency (MHz)

Test Setup
UUT inside Spectrum
Environmental Test > Analyzer
Chamber

Frequency Stability

Frequency Stability vs. Temperature

—eo— Lower Limit

(MHz)

Measured

Frequency

(MHz)

| | —a— Measured

. SR S—

(MHz)

10 20 30 40
Temperature (Centigrade)

+ ﬁ Frequency
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Test Equipment Utilized
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Description MFG Model Number CT Asset Last Cal Date Cal Due Date
Number
Temperature Chamber Tenney Tenney Jr. i00027 NCR NCR

Horn Antenna EMCO 3115 i00103 11/05/2010 11/05/2012
Biconilog antenna Schaffner CBL6111C i00267 11/21/2009 11/21/2011
Temperature Data Logger Fluke Hydra i00343 11/18/2010 11/18/2010
Spectrum analyzer Tektronix RSA3308A i00345 9/02/2010 9/02/2011
EMI Receiver Agilent E7405A i00379 11/22/2010 11/22/2011

In addition to the above listed equipment standard RF connectors and cables were utilized in the testing of the
described equipment. Prior to testing these components were tested to verify proper operation.

END OF TEST REPORT
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