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Cooper Ssytems JOB: 11293 ; CWLLRFNAZ0CL_HoppedWeelHiPWE_CenChan_Spurd;  20/Maw2011 09:42:47; James Ritter
F4=7.106 GHz @-28.01; FZ=T71116 GHz @7, DELTA=56455 MHz@ 36.0128 dB
SASETTINGS: RBW=100 kHz; WVEW=300 kHz; SPAN=45GHz; SWEEP TIME=0.05; ATT=20 dB
Limit=20dBe out of Band

Figure 22: Conducted Spurious Emissions, High Power, Center Channel 5-9.5GHz
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Figure 23: Conducted Spurious Emissions, High Power, High Channel 30 - 900MHz
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Figure 24: Conducted Spurious Emissions, High Power, High Channel 900 — 930MHz
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Cooper Ssytems JOB: 11293 ; CWLLRFNAZ0CL_HoppedWee\HiPWE_LonwChan_Spurd;  20/Maw2011 08:52:42; James Ritter

F1=18051 GHz @-25.24; F2=17958 GHz @7, DELTA=8232100000000001 MHzi@ 32,2381 4B

SASETTINGS: REW=100 kHz; WBW=300 kHz; SPAN=4.07 GHz; SWEEP TIME=0.05; ATT=20 4B

Limit=20dBe aut of Band

Figure 25: Conducted Spurious Emissions, High Power, High Channel 930-5000MHz
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Figure 26: Conducted Spurious Emissions, High Power, High Channel 5-9.5GHz
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Cooper Ssytems JOB: 11893 ; CAWLLRFHA20CL_HoppetWeelloPWWR_LowChan_Spurt;  200Waw2041 10:33:14; James Ritter
F1 = 160.935 MHz @-75.3700; F2= 162637 MHz @-52.5, DELTA=1.7019 MHz@22.8730 4B
SA SETTINGS: REW=100 kHz, WBW=300 kHz; SPAN=570MHz; SWEEF TIME= 0.05; ATT=0 4B
Limit=204dB¢ out of Band

Figure 27: Conducted Spurious Emissions, Low Power, Low Channel 30 - 900MHz
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Cooper Ssytems JOB: 11282 ; CMWLLWRFHE20CL_HoppetWeelloPWR_LomChan_Spur2; 200 ayi2014 10:26:21; James Ritter

F1=902583 MHz @-325; F2=90Z2 MHz @-52.5;, DELTA=583.082kHz@ 20 dB

SA SETTINGS: REW=100 kHz; VB=200 kHz; SPAN=30MHz; SWEEP TIME= 0.05; ATT=0 4B

Limit=20dBe aut of Band

Figure 28: Conducted Spurious Emissions, Low Power, Low Channel 900 — 930MHz
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Figure 29: Conducted Spurious Emissions, Low Power, Low Channel 930-5000MHz
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Cooper Ssytems JOB: 11282 ; CMWLLWRFHE20CL_HoppetWeelloPWR_LomChan_Spurd, 200 ayi2014 10:54:16; James Ritter
F1=7.0743 GHz @-09.56;, F2=7.0342 GHz @-525;, DELTA=8.366500908990909 MHz@ 17 0563 4B
SA SETTINGS: RBW=100 kHz; VBWN=300 kHz; SPAN=4.5GHz; SWEEP TIME=0.05; ATT=0 4B
Limit=20dBe out of Band

Figure 30: Conducted Spurious Emissions, Low Power, Low Channel 5-9.5GHz

WLL Report #11893-01 -430f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11893 ; CAWLLRFNA20CL_HoppetWeelloPUR_CenChan_Spurt;  200Waw2011 11:08:36; James Ritter
F4=162.603 MHz @-73 63, F2= 166869 MHz @525, DELTA=42665 MHzi@ 21.1348 4B
SASETTINGS: REW=100 kHz; WEW=300 kHz; SPAN=870MHz; SWEEP TIME= 0.05; ATT=0 4B
Limit=204dB¢ out of Band

Figure 31: Conducted Spurious Emissions, Low Power, Center Channel 30 - 900MHz

WLL Report #11893-01 -44 0f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11282 ; CMWLLWRFHE20CL_HoppetWeelloPWR_CenChan_Spur2;  20Mayi2014 11:01:08; James Ritter
F1=214.7000000000001 MHz @-32.42; F2=928 MHz @-52.5; DELTA=13.3 MHz@ 200773 4B
SA SETTINGS: RBW=100 kHz; WBW=300 kHz;, SPAN=30MHz; SWEEF TIME= 0.05; ATT=0 dB
Limit=20dBe aut of Band

Figure 32: Conducted Spurious Emissions, Low Power, Center Channel 900 — 930MHz

WLL Report #11893-01 -450f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11282 ; CMWLLWRFHE20CL_HoppetWeelloPWR_CenChan_Spurd; 200 ayi2014 11:19:15; James Ritter
F1=27082 GHz @-712; F2=27035 GHz @-52.5, DELTA=5G493 MHz@ 187017 dB
SA SETTINGS: REW=100 kHz; WBW=300 kHz; SPAN=4.07 GHz; SWEEP TIME= 0.05; ATT=0 db
Limit=20dBe out of Band

Figure 33: Conducted Spurious Emissions, Low Power, Center Channel 930-5000MHz
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Cooper Ssytems JOB: 11282 ; CMWLLWRFHE20CL_HoppetWeelloPWR_CenChan_Spurd; 200 ayi2014 11:19:15; James Ritter
F1=27082 GHz @-712; F2=27035 GHz @-52.5, DELTA=5G493 MHz@ 187017 dB
SA SETTINGS: REW=100 kHz; WBW=300 kHz; SPAN=4.07 GHz; SWEEP TIME= 0.05; ATT=0 db
Limit=20dBe out of Band

Figure 34: Conducted Spurious Emissions, Low Power, Center Channel 5-9.5GHz

WLL Report #11893-01 -470f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11282 ; CWWLLRFH4Z20CL_HoppetWeelloPAWR_HiChan_Spurl;  223/Maw2041 02:40:13; James Ritter
F1=183.995 MHz @-748; F2=194677 MHz @-52; DELTA=632.076 kHz@22.7974 4B
SASETTINGS: REW=100 kHz; WEW=300 kHz; SPAN=870MHz; SWEEP TIME= 0.05; ATT=0 4B
Limit=204dB¢ out of Band

Figure 35: Conducted Spurious Emissions, Low Power, High Channel 30 - 900MHz

WLL Report #11893-01 -48 0f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11893 ; CAWLLRFNIZOCL_HoppetWeelLoPWR_HiChan_Spur2, Z3Mayi2014 08:37:26; James Ritter
F1=827.145 MHz [@.32; F2=928 MHz @-52; DELTA=554.985 kHzi@ 20 dB
SA SETTINGS: RBW=100 kHz; WBW=300 kHz;, SPAN=30MHz; SWEEF TIME= 0.05; ATT=0 dB
Limit=20dBe aut of Band

Figure 36: Conducted Spurious Emissions, Low Power, High Channel 900 — 930MHz
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Cooper Ssytems JOB: 11893 ; CAWLLRFNIZOCL_HoppetWeelLoPWR_HiChan_Spurd; 23 ayi2014 08:51:16; James Ritter
F1=32408 GHz @-73.09, F2=3271GHz @-52; DELTA=30.2579 MHz@ 21.0857 dB
SASETTINGS: RBW=100 kHz; WVEW=300 kHz; SPAN=4.07 GHz; SWEEP TIME= 0.05; ATT=0 dB
Limit=20dBe out of Band

Figure 37: Conducted Spurious Emissions, Low Power, High Channel 930-5000MHz

WLL Report #11893-01 -500f 78 - © 2011 Washington Laboratories, Ltd.
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Cooper Ssytems JOB: 11893 ; CAWLLARFNIZOCL_HoppetWeelLoPWR_HiChan_Spurt, 23 ayi2014 08:02:44; James Ritter
F1=73421 GHz @-68.9300; FZ2=7.3559 GHz @-52, DELTA=13.8936 MHz@ 1692839 4B
SA SETTINGS: RBW=100 kHz; VBWN=300 kHz; SPAN=4.5GHz; SWEEP TIME=0.05; ATT=0 4B
Limit=20dBe out of Band

Figure 38: Conducted Spurious Emissions, Low Power, High Channel 5-9.5GHz

5.5.1 Band Edge Compliance

In accordance with FCC Public Notice DA-00-705 close-up plots of the upper and lower
channels in both hopping and non-hopping modes with respect to the nearest authorized band-
edges are provided below. The tests were performed in the same manner as the above conducted
spurious emissions tests.
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Cooper Ssytems JOB: 11883 ; CMWLLRFH4Z20CL_HoppetWeetBandedge-Lo_LoChan_HiPWR;  A9/Maw2011 15:16:33; James Ritter

F4=002.502 MHz @@ 26 26, F2=901992 MHz @-26.85; DELTA=0800kH=z@ 53.1207 4B

SA SETTINGS: REW=100 kHz; VBW=300 kHz, SPAN=5MHz; SWEEP TIME=0.05; ATT=30 4B

Limit=204B ¢ out of Band

Figure 39: Lower Band-edge, Low Channel, High Power
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Figure 40: Lower Band-edge, Hopping Mode, High Power
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SA SETTINGS: RBUN=100 kHz; VB=300 kHz; SPAN=5MHz; SWEEF TIME=0.05; ATT=0 4B
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Figure 41: Lower Band-edge, Low Channel, Low Power
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Limit=204B¢ out of Band

Figure 42: Lower Band-edge, Hopping Mode, Low Power
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Figure 43: Upper Band-edge, High Channel, High Power
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Cooper Ssytems JOB: 11282 ; CMWLLDRFH420CL_HoppefWeerBandedge-Hi_Hop_HiPWR; 4932011 15:49:43; James Ritter

F1 =927 3820000000001 MHz (@ 27 74, F2=925.508 MHz @-6.121;, DELTA=1.1186 MHz@ 33.5615 4B

SA SETTINGS: RBW=100 kHz, YBW=200 kHz, SPAN=5MHz; SWEEP TIME=0.05; ATT=20 4B

Limit=204B¢ out of Band

Figure 44: Upper Band-edge, Hopping Mode, High Power
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Cooper Ssytems JOB: 11293 ; CMLLARFNAZ0CL_HoppetVee\Bandedge-Hi_HiChan_LoPWR; 19 ayf2014 15:41:02; James Ritter
F1=927 395 MHz (@ -33.83; F2=925 MHz @-74.1800;, DELTA= 604567 kHz@ 40.3582 dB
SA SETTINGS: RBW=100 kHz; VBW=200 kHz; SPAN=5MHz; SWEEP TIME=0.05; ATT=0 4B
Limit=204dB¢ out of Band

Figure 45: Upper Band-edge, High Channel, Low Power
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Cooper Ssytems JOB: 11893 ; CAWLLARFNIZ0CL_HoppetVee\Bandedge-Hi_Hop_LoPWR; 19/ ay2011 15:37:40; James Ritter
F1=9274 MHz @-33.93; F2=0828675 MHz @-72.25, DELTA=1.275 MHzi@ 383167 dB
SA SETTINGS: RBW=100 kHz; VBW=200 kHz; SPAN=5MHz; SWEEP TIME=0.05; ATT=0 4B
Limit=204dB¢ out of Band

Figure 46: Upper Band-edge, Hopping Mode, Low Power

WLL Report #11893-01 -59 0of 78 - © 2011 Washington Laboratories, Ltd.



Cooper Power Systems FCC Certification Test Report
RFN420CL MODULE June 2011

5.6 Radiated Spurious Emissions: (FCC Part §2.1053)

The EUT must comply with the requirements for radiated spurious emissions that fall within the
restricted bands. These emissions must meet the limits specified in §15.209 and §15.35(b) for peak
measurements.

5.6.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. The
emissions from the EUT were measured continuously at every azimuth by rotating the turntable.
Receiving antennas were mounted on an antenna mast to determine the height of maximum emissions.
The height of the antenna was varied between 1 and 4 meters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

The emissions were measured using the following resolution bandwidths:

Table 9: Spectrum Analyzer Settings

Frequency Range Resolution Bandwidth Video Bandwidth
30MHz-1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz <10 Hz (Avg.), IMHz (Peak)
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Table 10: Radiated Emission Test Data < 1GHz
(Restricted Bands-covers all 3 antenna configurations)
: ; Corr Duty Corr. _— .
Frequency Polarity Azimuth _Ant. SA Level Eactors Cycle_ Level Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) Correction (uVv/m) (dB)
(dB) (dB) (uVv/m)
73.39 v 180.00 1.09 16.60 9.3 0.0 19.6 100.0 -14.1
74.31 v 190.00 1.10 17.10 9.4 0.0 21.0 100.0 -13.5
114.83 v 100.00 1.12 15.60 14.8 0.0 33.2 150.0 -13.1
116.80 v 90.00 1.10 14.60 15.4 0.0 31.8 150.0 -13.5
120.64 v 190.00 1.10 13.70 15.4 0.0 28.5 150.0 -14.4
124.55 v 190.00 1.20 12.30 15.6 0.0 24.9 150.0 -15.6
134.88 A% 350.00 1.22 14.30 15.2 0.0 29.8 150.0 -14.0
126.38 v 10.00 1.20 13.00 15.8 0.0 27.5 150.0 -14.7
150.00 v 170.00 1.40 11.60 14.7 0.0 20.8 150.0 -17.2
163.24 v 90.00 1.25 20.30 14.9 0.0 573 150.0 -8.4
171.99 A% 100.00 1.28 15.70 14.4 0.0 32.0 150.0 -13.4
257.43 \Y 10.00 1.80 13.30 15.6 0.0 27.7 200.0 -17.2
266.97 v 180.00 1.65 8.20 16.8 0.0 17.8 200.0 -21.0
277.90 v 270.00 1.41 15.20 17.6 0.0 43.9 200.0 -13.2
284.39 A% 180.00 1.61 10.90 17.5 0.0 26.4 200.0 -17.6
329.90 v 170.00 1.72 12.70 18.8 0.0 37.4 200.0 -14.6
400.02 v 180.00 1.81 11.40 20.6 0.0 39.9 200.0 -14.0
978.56 v 180.00 1.66 13.30 30.3 0.0 150.9 500.0 -10.4
74.31 H 45.00 3.61 9.30 9.4 0.0 8.6 100.0 -21.3
112.89 H 180.00 3.65 10.70 14.5 0.0 18.3 150.0 -18.3
134.90 H 0.00 3.01 13.30 15.2 0.0 26.5 150.0 -15.0
163.24 H 190.00 3.13 19.40 14.9 0.0 51.6 150.0 -9.3
255.96 H 90.00 2.94 12.30 15.3 0.0 24.1 200.0 -18.4
265.72 H 100.00 2.56 8.90 16.7 0.0 19.0 200.0 -20.4
406.39 H 280.00 2.80 10.10 20.8 0.0 35.1 200.0 -15.1
996.12 H 0.00 2.30 4.70 30.6 0.0 58.1 500.0 -18.7
Same for all channels
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Table 11: Radiated Emission Test Data >1GHz, Low Channel
(8dbi —Omni directional Antenna)
Frequency Polarity Azimuth 'Ant. SA Level th?tgfs CD;ctI)g Eg\gi Limit Margin
(MHz) HIV (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uV/m)
Peak
2708.25 H 270.00 2.60 47.47 -4.5 0.0 141.5 5000.0 -31.0
3611.00 H 180.00 2.51 44.80 -2.7 0.0 127.8 5000.0 -31.8
4513.75 H 180.00 2.61 45.80 -0.2 0.0 189.8 5000.0 -28.4
5416.50 H 170.00 2.65 42.63 2.8 0.0 187.4 5000.0 -28.5
8124.75 H 0.00 3.21 42.97 5.9 0.0 277.6 5000.0 -25.1
9027.50 H 10.00 3.26 44.13 6.9 0.0 357.4 5000.0 -22.9
Non
Harmonics
1660.92 H 0.00 2.63 64.60 -10.2 0.0 526.7 5000.0 -19.5
1329.08 H 45.00 2.48 50.65 -10.8 0.0 98.0 5000.0 -34.2
AVG
2708.25 H 270.00 2.60 36.63 -4.5 -8.4 15.4 500.0 -30.2
3611.00 H 180.00 2.51 32.80 2.7 -8.4 12.2 500.0 -32.2
4513.75 H 180.00 2.61 33.30 -0.2 -8.4 17.1 500.0 -29.3
5416.50 H 170.00 2.65 31.63 2.8 -8.4 20.1 500.0 -27.9
8124.75 H 0.00 3.21 32.30 5.9 -8.4 30.9 500.0 -24.2
9027.50 H 10.00 3.26 32.47 6.9 -8.4 35.5 500.0 -23.0
Non
Harmonics
1660.92 H 0.00 2.63 40.71 -10.2 0.0 33.7 500.0 -23.4
1329.08 H 45.00 2.48 37.33 -10.8 0.0 21.1 500.0 -27.5
Peak
2708.25 A" 190.00 2.38 48.63 -4.5 0.0 161.7 5000.0 -29.8
3611.00 A% 180.00 2.54 44.63 -2.7 0.0 125.3 5000.0 -32.0
4513.75 \% 60.00 2.56 46.63 -0.2 0.0 208.9 5000.0 -27.6
5416.50 A" 190.00 2.55 45.47 2.8 0.0 259.9 5000.0 -25.7
8124.75 A" 170.00 3.20 44.97 5.9 0.0 349.5 5000.0 -23.1
9027.50 \Y 180.00 3.28 43.30 6.9 0.0 324.8 5000.0 -23.7
Non
Harmonics
1660.92 A" 190.00 2.40 59.87 -10.2 0.0 305.5 5000.0 -24.3
1329.08 A" 45.00 2.56 53.10 -10.8 0.0 129.9 5000.0 -31.7
AVG
2708.25 A" 190.00 2.38 39.40 -4.5 -8.4 21.2 500.0 -27.4
3611.00 A" 180.00 2.54 32.80 -2.7 -8.4 12.2 500.0 -32.2
4513.75 A% 60.00 2.56 34.80 -0.2 -8.4 20.3 500.0 -27.8
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Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle Eorri Limit Margin
(MHz) HIV (Degree) Height (m) (dBuV) ag; rs Correction \e/\;e (uV/m) (dB)
(dB) (@B) (uv/m)
5416.50 A% 190.00 2.55 32.63 2.8 -8.4 22.5 500.0 -26.9
8124.75 \'% 170.00 3.20 32.30 5.9 -8.4 30.9 500.0 -24.2
9027.50 v 180.00 3.28 32.30 6.9 -8.4 34.8 500.0 -23.1
Non
Harmonics
1660.92 A% 190.00 2.40 35.32 -10.2 0.0 18.1 500.0 -28.8
1329.08 \% 45.00 2.56 36.98 -10.8 0.0 20.3 500.0 -27.8
Table 12: Radiated Emission Test Data >1GHz, Low Channel
(3dbi —Phantom Antenna)
Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle CL:orrl. Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) ag; rs Correction \e/\//e (uVv/m) (dB)
(dB) (@B) (uv/m)
Peak
2708.25 H 180.00 2.38 48.66 -4.5 0.0 162.3 5000.0 -29.8
3611.00 H 90.00 2.54 45.60 -2.7 0.0 140.1 5000.0 -31.0
4513.75 H 190.00 2.58 46.47 -0.2 0.0 205.1 5000.0 -27.7
5416.50 H 170.00 2.60 42.47 2.8 0.0 184.0 5000.0 -28.7
8124.75 H 190.00 2.65 45.13 5.9 0.0 356.0 5000.0 -23.0
9027.50 H 90.00 3.20 44.30 6.9 0.0 364.4 5000.0 -22.7
Non Harmonics
1660.92 H 90.00 2.53 59.82 -10.2 0.0 303.8 5000.0 -24.3
1329.08 H 60.00 2.28 51.80 -10.8 0.0 111.9 5000.0 -33.0
AVG
2708.25 H 180.00 2.38 39.47 -4.5 -8.4 21.4 500.0 -27.4
3611.00 H 90.00 2.54 33.13 -2.7 -8.4 12.7 500.0 -31.9
4513.75 H 190.00 2.58 34.36 -0.2 -8.4 19.3 500.0 -28.3
5416.50 H 170.00 2.60 32.90 2.8 -8.4 23.2 500.0 -26.7
8124.75 H 190.00 2.65 32.80 5.9 -8.4 32.7 500.0 -23.7
9027.50 H 90.00 3.20 32.80 6.9 -8.4 36.9 500.0 -22.6
Non Harmonics
1660.92 H 90.00 2.53 37.10 -10.2 0.0 22.2 500.0 -27.0
1329.08 H 60.00 2.28 33.73 -10.8 0.0 14.0 500.0 -31.1
Peak
2708.25 \'% 200.00 2.50 50.80 -4.5 0.0 207.6 5000.0 -27.6
3611.00 v 180.00 2.65 44.97 -2.7 0.0 130.3 5000.0 -31.7
4513.75 A% 170.00 2.65 44.67 -0.2 0.0 166.7 5000.0 -29.5
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Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle CL:orrl. Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) ag; rs Correction \e/\//e (uV/m) (dB)
(dB) (@B) (uv/m)
5416.50 A% 90.00 2.90 47.33 2.8 0.0 322.0 5000.0 -23.8
8124.75 \% 180.00 3.32 43.13 5.9 0.0 282.8 5000.0 -25.0
9027.50 v 90.00 3.40 44.97 6.9 0.0 393.7 5000.0 -22.1
Non Harmonics
1662.55 \% 270.00 2.45 62.80 -10.2 0.0 428.3 5000.0 -21.3
1330.51 v 10.00 2.45 62.13 -10.8 0.0 367.4 5000.0 -22.7
AVG
2708.25 \'% 200.00 2.50 43.13 -4.5 -8.4 32.6 500.0 -23.7
3611.00 v 180.00 2.65 33.13 -2.7 -8.4 12.7 500.0 -31.9
4513.75 A% 170.00 2.65 33.63 -0.2 -8.4 17.8 500.0 -29.0
5416.50 A% 90.00 2.90 31.62 2.8 -8.4 20.1 500.0 -27.9
8124.75 \% 180.00 3.32 32.68 5.9 -8.4 323 500.0 -23.8
9027.50 v 3.40 3.40 32.63 6.9 -8.4 36.2 500.0 -22.8
Non Harmonics
1662.55 \'% 270.00 2.45 37.97 -10.2 0.0 24.6 500.0 -26.2
1330.51 \Y 10.00 2.45 39.13 -10.8 0.0 26.0 500.0 -25.7
Table 13: Radiated Emission Test Data >1GHz, Low Channel
(2dbi —Co-Linear Antenna)
Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle CL:orrl. Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) ag; rs Correction \e/\//e (uVv/m) (dB)
(dB) (@B) (uv/m)
Peak
2708.25 H 190.00 2.38 47.63 -4.5 0.0 144.1 5000.0 -30.8
3611.00 H 270.00 2.41 44.47 -2.7 0.0 123.0 5000.0 -32.2
4513.75 H 45.00 2.38 45.30 -0.2 0.0 179.2 5000.0 -28.9
5416.50 H 270.00 245 44.13 2.8 0.0 222.8 5000.0 -27.0
8124.75 H 190.00 3.20 43.30 5.9 0.0 288.4 5000.0 -24.8
9027.50 H 280.00 3.20 44.63 6.9 0.0 378.5 5000.0 -22.4
Non Harmonics
1660.20 H 280.00 2.35 58.13 -10.2 0.0 250.1 5000.0 -26.0
1329.43 H 0.00 2.38 53.30 -10.8 0.0 132.9 5000.0 -31.5
AVG
2708.25 H 190.00 2.38 34.63 -4.5 -8.4 12.3 500.0 -32.2
3611.00 H 270.00 2.41 32.47 -2.7 -8.4 11.8 500.0 -32.6
4513.75 H 45.00 2.38 33.47 -0.2 -8.4 17.5 500.0 -29.1
5416.50 H 270.00 245 31.63 2.8 -8.4 20.1 500.0 -27.9
8124.75 H 190.00 3.20 32.63 5.9 -8.4 32.1 500.0 -23.9
WLL Report #11893-01 -640f 78 - © 2011 Washington Laboratories, Ltd.




Cooper Power Systems

FCC Certification Test Report

RFN420CL MODULE June 2011
Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle CL:orrl. Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) ag; rs Correction \e/\//e (uV/m) (dB)
(dB) (@B) (uv/m)
9027.50 H 280.00 3.20 32.80 6.9 -8.4 36.9 500.0 -22.6
Non Harmonics
1660.20 H 280.00 2.35 38.80 -10.2 0.0 27.0 500.0 -25.3
1329.43 H 0.00 2.38 37.63 -10.8 0.0 219 500.0 -27.2
Peak
2708.25 A" 180.00 2.52 47.63 -4.5 0.0 144.1 5000.0 -30.8
3611.00 \Y 190.00 2.48 44.30 -2.7 0.0 120.7 5000.0 -32.3
4513.75 \% 165.00 2.58 44.80 -0.2 0.0 169.2 5000.0 -29.4
5416.50 \" 200.00 2.52 45.13 2.8 0.0 250.0 5000.0 -26.0
8124.75 A% 0.00 3.50 46.47 5.9 0.0 415.4 5000.0 -21.6
9027.50 A% 20.00 3.10 45.80 6.9 0.0 433.1 5000.0 -21.2
Non Harmonics
1665.53 A% 280.00 2.40 59.13 -10.2 0.0 280.9 5000.0 -25.0
1328.13 A% 350.00 2.38 59.13 -10.8 0.0 260.1 5000.0 -25.7
AVG
2708.25 A% 180.00 2.52 37.47 -4.5 -8.4 17.0 500.0 -29.4
3611.00 A% 190.00 2.48 33.47 -2.7 -8.4 13.2 500.0 -31.6
4513.75 \% 165.00 2.58 34.13 -0.2 -8.4 18.8 500.0 -28.5
5416.50 A" 200.00 2.52 32.47 2.8 -8.4 221 500.0 -27.1
8124.75 A% 0.00 3.50 32.63 5.9 -8.4 32.1 500.0 -23.9
9027.50 \Y 20.00 3.10 32.97 6.9 -8.4 37.6 500.0 -22.5
Non Harmonics
1665.53 A% 280.00 2.40 39.47 -10.2 0.0 29.2 500.0 -24.7
1328.13 \Y 350.00 2.38 36.47 -10.8 0.0 19.1 500.0 -28.3
Table 14: Radiated Emission Test Data >1GHz, Center Channel
(8dbi —Omni directional Antenna)
= n - Corr Duty Corr. . .
requency Polarity Azimuth Ant. SA Level Factors Cycle Level Limit Margin
(MHz) HIV (Degree) Height (m) (dBuV) Correction (uVv/m) (dB)
(dB) (dB) (uVv/m)
Peak
2744.25 H 270.00 2.67 47.13 -4.4 0.0 136.2 5000.0 -31.3
3659.00 H 190.00 2.62 45.80 -2.6 0.0 145.1 5000.0 -30.7
4573.75 H 180.00 2.65 45.47 -0.2 0.0 183.4 5000.0 -28.7
8232.75 H 60.00 2.96 43.80 5.6 0.0 294.2 5000.0 -24.6
9147.50 H 60.00 3.10 44.30 7.9 0.0 409.6 5000.0 -21.7
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. . Corr Duty Corr. - .
Frequency Polarity Azimuth _Ant. SA Level Factors Cycle_ Level Limit Margin
(MHz) HIV (Degree) Height (m) (dBuV) Correction (uVv/m) (dB)
(dB) (dB) (uVv/m)
Non
Harmonics
1660.20 H 0.00 2.52 63.20 -10.2 0.0 448.3 5000.0 -20.9
1329.08 H 180.00 2.42 50.70 -10.8 0.0 98.6 5000.0 -34.1
AVG
2744.25 H 270.00 2.67 36.30 -4.4 -8.4 14.9 500.0 -30.5
3659.00 H 190.00 2.62 32.47 -2.6 -8.4 11.9 500.0 -32.5
4573.75 H 180.00 2.65 33.63 -0.2 -8.4 17.8 500.0 -29.0
8232.75 H 60.00 2.96 32.00 5.6 -8.4 28.8 500.0 -24.8
9147.50 H 60.00 3.10 32.13 7.9 -8.4 38.4 500.0 -22.3
Non
Harmonics
1660.20 H 0.00 2.52 38.51 -10.2 0.0 26.1 500.0 -25.6
1329.08 H 180.00 2.42 37.00 -10.8 0.0 20.4 500.0 -27.8
Peak
2744.25 \'% 45.00 2.40 55.63 -4.4 0.0 362.4 5000.0 -22.8
3659.00 v 180.00 2.63 44.30 -2.6 0.0 122.1 5000.0 -32.2
4573.75 v 345.00 2.58 46.30 -0.2 0.0 201.8 5000.0 -27.9
8232.75 \'% 180.00 3.24 42.13 5.6 0.0 242.7 5000.0 -26.3
9147.50 v 0.00 3.50 42.97 7.9 0.0 351.5 5000.0 -23.1
Non
Harmonics
1660.20 v 10.00 2.58 59.50 -10.2 0.0 292.8 5000.0 -24.6
1329.08 \'% 0.00 2.38 51.33 -10.8 0.0 106.0 5000.0 -33.5
AVG
2744.25 v 45.00 2.40 51.30 -4.4 -8.4 83.7 500.0 -15.5
3659.00 \'% 180.00 2.63 32.80 -2.6 -8.4 12.4 500.0 -32.1
4573.75 v 345.00 2.58 35.63 -0.2 -8.4 22.5 500.0 -27.0
8232.75 A% 180.00 3.24 31.97 5.6 -8.4 28.7 500.0 -24.8
9147.50 v 0.00 3.50 32.65 7.9 -8.4 40.7 500.0 -21.8
Non
Harmonics
1660.20 \% 10.00 2.58 54.98 -10.2 0.0 174.0 500.0 -9.2
1329.08 \ 0.00 2.38 34.37 -10.8 0.0 15.0 500.0 -30.4
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Table 15: Radiated Emission Test Data >1GHz, Center Channel
(3dbi —Phantom Antenna)
. . Corr Duty Corr. - .
Frequency Polarity Azimuth _Ant. SA Level Factors Cycle_ Level Limit Margin
(MHz) H/V (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uVv/m)
Peak
2744.25 H 270.00 2.45 49.30 -4.4 0.0 174.9 5000.0 -29.1
3659.00 H 45.00 2.50 4413 -2.6 0.0 119.7 5000.0 -32.4
4573.75 H 180.00 3.03 44.47 -0.2 0.0 163.4 5000.0 -29.7
8232.75 H 290.00 2.95 44.13 5.6 0.0 305.6 5000.0 -24.3
9147.50 H 300.00 3.00 42.47 7.9 0.0 331.8 5000.0 -23.6
Non
Harmonics
1660.15 H 290.00 2.48 61.47 -10.2 0.0 367.3 5000.0 -22.7
1329.08 H 0.00 2.43 53.80 -10.8 0.0 140.8 5000.0 -31.0
AVG
2744.25 H 270.00 2.45 37.97 -4.4 -8.4 18.0 500.0 -28.9
3659.00 H 45.00 2.50 32.47 -2.6 -8.4 11.9 500.0 -32.5
4573.75 H 180.00 3.03 33.63 -0.2 -8.4 17.8 500.0 -29.0
8232.75 H 290.00 2.95 32.13 5.6 -8.4 29.2 500.0 -24.7
9147.50 H 300.00 3.00 32.19 7.9 -8.4 38.6 500.0 -22.2
Non
Harmonics
1660.15 H 290.00 2.48 39.13 -10.2 0.0 28.1 500.0 -25.0
1329.08 H 0.00 2.43 35.63 -10.8 0.0 17.4 500.0 -29.2
Peak
2744.25 \% 290.00 2.58 51.80 -4.4 0.0 233.2 5000.0 -26.6
3659.00 \Y 180.00 2.49 44.97 -2.6 0.0 131.9 5000.0 -31.6
4573.75 \% 180.00 2.82 44.80 -0.2 0.0 169.8 5000.0 -29.4
8232.75 A% 200.00 3.05 44.85 5.6 0.0 332.0 5000.0 -23.6
9147.50 \% 180.00 3.21 44.63 7.9 0.0 425.5 5000.0 -21.4
Non
Harmonics
1660.15 \% 200.00 2.32 59.87 -10.2 0.0 305.5 5000.0 -24.3
1329.08 A% 60.00 2.41 53.10 -10.8 0.0 129.9 5000.0 -31.7
AVG
2744.25 \% 290.00 2.58 40.47 -4.4 -8.4 24.1 500.0 -26.4
3659.00 A% 180.00 2.49 32.63 -2.6 -8.4 12.1 500.0 -32.3
4573.75 \% 180.00 2.82 32.83 -0.2 -8.4 16.3 500.0 -29.8
8232.75 \Y 200.00 3.05 32.30 5.6 -8.4 29.8 500.0 -24.5
9147.50 \% 180.00 3.21 32.13 7.9 -8.4 38.4 500.0 -22.3
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. . Corr Duty Corr. - .
Frequency Polarity Azimuth _Ant. SA Level Factors Cycle_ Level Limit Margin
(MHz) H/V (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uVv/m)
Non
Harmonics
1660.15 \% 200.00 2.32 35.32 -10.2 0.0 18.1 500.0 -28.8
1329.08 \% 60.00 2.41 36.98 -10.8 0.0 20.3 500.0 -27.8
Table 16: Radiated Emission Test Data >1GHz, Center Channel
(2dbi —Co-Linear Antenna)
. . Corr ol Corr. Lo .
Frequency Polarity Azimuth _Ant. SA Level Factors Cycle_ Level Limit Margin
(MHz) HV (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uV/m)
Peak
2744.25 H 10.00 2.43 47.47 -4.4 0.0 141.7 5000.0 -31.0
3659.00 H 180.00 2.50 44.13 -2.6 0.0 119.7 5000.0 -32.4
4573.75 H 280.00 2.53 45.30 -0.2 0.0 179.8 5000.0 -28.9
8232.75 H 190.00 3.10 43.30 5.6 0.0 277.7 5000.0 -25.1
9147.50 H 180.00 2.90 45.90 7.9 0.0 492.5 5000.0 -20.1
Non
Harmonics
1660.73 H 90.00 2.40 59.47 -10.2 0.0 291.9 5000.0 -24.7
1328.10 H 270.00 2.40 56.63 -10.8 0.0 195.1 5000.0 -28.2
AVG
2744.25 H 10.00 2.43 35.30 -4.4 -8.4 13.3 500.0 -31.5
3659.00 H 180.00 2.50 33.13 -2.6 -8.4 12.8 500.0 -31.8
4573.75 H 280.00 2.53 33.80 -0.2 -8.4 18.2 500.0 -28.8
8232.75 H 190.00 3.10 32.63 5.6 -8.4 30.9 500.0 -24.2
9147.50 H 180.00 2.90 3247 7.9 -8.4 39.9 500.0 -22.0
Non
Harmonics
1660.73 H 90.00 2.40 38.97 -10.2 0.0 27.6 500.0 -25.2
1328.10 H 270.00 2.40 38.63 -10.8 0.0 24.6 500.0 -26.2
Peak
2744.25 \% 280.00 2.37 50.63 -4.4 0.0 203.8 5000.0 -27.8
3659.00 \% 190.00 2.58 44.30 -2.6 0.0 122.1 5000.0 -32.2
4573.75 \% 180.00 2.56 45.80 -0.2 0.0 190.5 5000.0 -28.4
8232.75 \Y 90.00 3.00 43.30 5.6 0.0 277.7 5000.0 -25.1
9147.50 \% 90.00 3.10 45.47 7.9 0.0 468.7 5000.0 -20.6
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Corr Duty Corr
Frequency Polarity Azimuth Ant. SA Level Factors Cycle Levei Limit Margin
(MHz) H/V (Degree) Height (m) (dBuV) agB Correction v/ (uV/m) (dB)
(dB) (8) (uv/m)
Non
Harmonics
1661.10 v 250.00 2.30 63.63 -10.2 0.0 471.2 5000.0 -20.5
1328.50 v 100.00 2.35 58.30 -10.8 0.0 236.4 5000.0 -26.5
AVG
2744.25 v 280.00 2.37 39.30 -4.4 -8.4 21.0 500.0 -27.5
3659.00 v 190.00 2.58 32.97 -2.6 -8.4 12.6 500.0 -32.0
4573.75 v 180.00 2.56 33.80 -0.2 -8.4 18.2 500.0 -28.8
8232.75 A% 90.00 3.00 32.47 5.6 -8.4 30.3 500.0 -24.3
9147.50 v 90.00 3.10 32.63 7.9 -8.4 40.6 500.0 -21.8
Non
Harmonics
1661.10 v 250.00 2.30 39.13 -10.2 0.0 28.1 500.0 -25.0
1328.50 \Y 100.00 2.35 36.97 -10.8 0.0 20.3 500.0 -27.8
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Table 17: Radiated Emission Test Data >1GHz, High Channel
(8dbi —Omni directional Antenna)
Duty
Frequency Polarity Azimuth Ant. SA Level FCotrrr Cycle (Liorrl. Limit Margin
(MHz) HV (Degree) | Height (m) | (dBuv) actors 1 correction eve (uv/m) (dB)
(dB) (dB) (uVv/m)
Peak
2781.75 H 90.00 2.50 48.50 4.4 0.0 159.7 5000.0 -29.9
3709.00 H 200.00 2.20 45.97 2.5 0.0 149.6 5000.0 -30.5
4636.25 H 190.00 2.65 45.47 0.4 0.0 196.4 5000.0 -28.1
7418.00 H 200.00 2.76 44.97 7.6 0.0 426.0 5000.0 -21.4
8345.25 H 180.00 2.81 44.47 5.3 0.0 306.4 5000.0 -24.3
Non Harmonics
1660.00 H 0.00 2.60 64.30 -10.2 0.0 508.8 5000.0 -19.8
1329.08 H 90.00 2.40 50.80 -10.8 0.0 99.7 5000.0 -34.0
AVG
2781.75 H 90.00 2.50 36.67 -4.4 -8.4 15.6 500.0 -30.1
3709.00 H 200.00 2.20 34.80 2.5 -8.4 15.7 500.0 -30.1
4636.25 H 190.00 2.65 33.47 0.4 -8.4 18.8 500.0 -28.5
7418.00 H 200.00 2.76 32.20 7.6 -8.4 37.2 500.0 -22.6
8345.25 H 180.00 2.81 32.13 53 -8.4 28.1 500.0 -25.0
Non Harmonics
1660.00 H 0.00 2.60 40.13 -10.2 0.0 31.5 500.0 -24.0
1329.08 H 90.00 2.40 37.60 -10.8 0.0 21.8 500.0 -27.2
Peak
2781.75 A% 180.00 2.67 58.97 -4.4 0.0 533.1 5000.0 -19.4
3709.00 \Y% 270.00 2.65 46.47 2.5 0.0 158.4 5000.0 -30.0
4636.25 A% 190.00 2.70 44.63 0.4 0.0 178.3 5000.0 -29.0
7418.00 A% 0.00 2.48 43.80 7.6 0.0 372.3 5000.0 -22.6
8345.25 A% 10.00 2.52 42.97 53 0.0 257.8 5000.0 -25.8
Non Harmonics
1660.00 \Y% 45.00 2.50 61.97 -10.2 0.0 389.1 5000.0 2222
1329.08 A% 345.00 2.48 53.30 -10.8 0.0 132.9 5000.0 -31.5
AVG
2781.75 A% 180.00 2.67 53.80 -4.4 -8.4 111.8 500.0 -13.0
3709.00 \Y% 270.00 2.65 35.30 2.5 -8.4 16.6 500.0 -29.6
4636.25 \Y% 190.00 2.70 33.47 0.4 -8.4 18.8 500.0 -28.5
7418.00 A% 0.00 2.48 31.97 7.6 -8.4 36.3 500.0 -22.8
8345.25 A% 10.00 2.52 32.30 53 -8.4 28.7 500.0 -24.8
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Duty
Frequency Polarity Azimuth Ant. SA Level FCotrr Cycle CL:orrl. Limit Margin
(MHz) HIV (Degree) Height (m) (dBuV) e(tgé))rs Correction (u\e/\//;) (uVv/m) (dB)
(dB)
Non Harmonics
1660.00 \% 45.00 2.50 36.63 -10.2 0.0 21.0 500.0 -27.5
1329.08 \Y 345.00 2.48 37.47 -10.8 0.0 21.5 500.0 -27.3
Table 18: Radiated Emission Test Data >1GHz, High Channel
(3dbi —Phantom Antenna)
Corr Duty Corr
Frequency Polarity Azimuth Ant. SA Level Eactors Cycle Levei Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) dB Correction v/ (uVv/m) (dB)
(dB) (0B) (uv/m)
Peak
2781.75 H 270.00 2.42 52.30 -4.4 0.0 2473 5000.0 -26.1
3709.00 H 290.00 2.52 46.13 -2.5 0.0 152.3 5000.0 -30.3
4636.25 H 0.00 2.82 43.97 0.4 0.0 165.3 5000.0 -29.6
7418.00 H 90.00 2.86 47.30 7.6 0.0 557.0 5000.0 -19.1
8345.25 H 90.00 2.89 4495 53 0.0 3239 5000.0 -23.8
Non
Harmonics
1665.60 H 270.00 2.50 58.80 -10.2 0.0 270.4 5000.0 -253
1330.51 H 270.00 2.45 53.57 -10.8 0.0 137.1 5000.0 -31.2
AVG
2781.75 H 270.00 2.42 43.47 -4.4 -8.4 34.0 500.0 -233
3709.00 H 290.00 2.52 33.97 -2.5 -8.4 14.3 500.0 -30.9
4636.25 H 0.00 2.82 32.97 0.4 -84 17.7 500.0 -29.0
7418.00 H 90.00 2.86 34.97 7.6 -8.4 51.2 500.0 -19.8
8345.25 H 90.00 2.89 33.80 53 -8.4 34.1 500.0 -233
Non
Harmonics
1665.60 H 270.00 2.50 37.63 -10.2 0.0 23.6 500.0 -26.5
1330.51 H 270.00 2.45 37.63 -10.8 0.0 21.9 500.0 -27.2
Peak
2781.75 A% 270.00 2.50 52.13 -4.4 0.0 242.5 5000.0 -26.3
3709.00 v 180.00 2.58 44.97 -2.5 0.0 1333 5000.0 -31.5
4636.25 v 100.00 2.72 45.47 0.4 0.0 196.4 5000.0 -28.1
7418.00 v 0.00 3.40 44.63 7.6 0.0 409.6 5000.0 -21.7
8345.25 A% 180.00 3.40 44.47 53 0.0 306.4 5000.0 -243
Non
Harmonics
1664.83 v 90.00 2.42 59.63 -10.2 0.0 297.5 5000.0 -24.5
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Corr Duty Corr
Frequency Polarity Azimuth Ant. SA Level Eactors Cycle Levei Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) Correction (uVv/m) (dB)
(dB) (dB) (uVv/m)
1330.34 v 45.00 2.48 56.97 -10.8 0.0 202.9 5000.0 -27.8
AVG
2781.75 v 270.00 2.50 46.46 -4.4 -8.4 48.0 500.0 -20.4
3709.00 v 180.00 2.58 33.47 -2.5 -8.4 13.5 500.0 -31.4
4636.25 v 100.00 2.72 34.30 0.4 -8.4 20.6 500.0 -27.7
7418.00 A% 0.00 3.40 32.80 7.6 -84 39.9 500.0 -22.0
8345.25 v 180.00 3.40 32.47 53 -8.4 293 500.0 -24.7
Non
Harmonics
1664.83 v 90.00 2.42 37.13 -10.2 0.0 22.3 500.0 -27.0
1330.34 \Y 45.00 2.48 38.63 -10.8 0.0 24.6 500.0 -26.2
Table 19: Radiated Emission Test Data >1GHz, High Channel
(2dbi —Co-Linear Antenna)
Corr Duty Corr
Frequency Polarity Azimuth Ant. SA Level Factors Cycle Levei Limit Margin
(MHz2) H/V (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uV/m)
Peak
2781.75 H 250.00 2.53 48.47 -4.4 0.0 159.1 5000.0 -29.9
3709.00 H 270.00 2.68 45.80 -2.5 0.0 146.7 5000.0 -30.7
4636.25 H 170.00 2..62 44.30 0.4 0.0 171.7 5000.0 -29.3
7418.00 H 350.00 2.86 44.47 7.6 0.0 402.1 5000.0 -21.9
8345.25 H 270.00 2.90 44.30 53 0.0 300.5 5000.0 -24.4
Non
Harmonics
1664.66 H 300.00 2.51 61.63 -10.2 0.0 374.5 5000.0 -22.5
1330.34 H 270.00 2.45 58.63 -10.8 0.0 245.6 5000.0 -26.2
AVG
2781.75 H 250.00 2.53 37.63 -4.4 -8.4 17.4 500.0 -29.2
3709.00 H 270.00 2.68 35.16 -2.5 -8.4 16.4 500.0 -29.7
4636.25 H 170.00 2..62 32.80 0.4 -8.4 17.4 500.0 -29.2
7418.00 H 350.00 2.86 32.47 7.6 -8.4 38.4 500.0 -22.3
8345.25 H 270.00 2.90 32.30 53 -8.4 28.7 500.0 -24.8
Non
Harmonics
1664.66 H 300.00 2.51 37.30 -10.2 0.0 22.7 500.0 -26.8
1330.34 H 270.00 2.45 37.80 -10.8 0.0 22.3 500.0 -27.0
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. . Corr Duty Corr. - .
Frequency Polarity Azimuth _Ant. SA Level Factors Cycle_ Level Limit Margin
(MHz2) HIV (Degree) Height (m) (dBuV) Correction (uV/m) (dB)
(dB) (dB) (uVv/m)
Peak
2781.75 v 180.00 2.57 49.63 -4.4 0.0 181.9 5000.0 -28.8
3709.00 v 180.00 2.64 46.47 -2.5 0.0 158.4 5000.0 -30.0
4636.25 v 165.00 2.65 44.80 0.4 0.0 181.8 5000.0 -28.8
7418.00 v 250.00 2.87 43.80 7.6 0.0 3723 5000.0 -22.6
8345.25 v 170.00 2.90 44.30 53 0.0 300.5 5000.0 -24.4
Non
Harmonics
1664.66 v 60.00 2.50 61.20 -10.2 0.0 356.1 5000.0 -22.9
1329.00 v 10.00 2.50 52.50 -10.8 0.0 121.2 5000.0 -32.3
AVG
2781.75 v 180.00 2.57 38.80 -4.4 -8.4 19.9 500.0 -28.0
3709.00 v 180.00 2.64 34.47 -2.5 -8.4 15.1 500.0 -30.4
4636.25 v 165.00 2.65 34.80 0.4 -8.4 21.9 500.0 -27.2
7418.00 v 250.00 2.87 32.50 7.6 -8.4 38.5 500.0 -22.3
8345.25 v 170.00 2.90 32.47 53 -8.4 29.3 500.0 -24.7
Non
Harmonics
1664.66 v 60.00 2.50 36.10 -10.2 0.0 19.8 500.0 -28.0
1329.00 \ 10.00 2.50 35.90 -10.8 0.0 17.9 500.0 -28.9
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5.7 Receiver Radiated Spurious Emissions: (RSS-210 sect 2.6)

The EUT must comply with the requirements for radiated spurious emissions that fall within the
restricted bands. These emissions must meet the limits specified in §15.209 and §15.35(b) for peak
measurements.

5.7.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. The
emissions from the EUT were measured continuously at every azimuth by rotating the turntable.
Receiving antennas were mounted on an antenna mast to determine the height of maximum emissions.
The height of the antenna was varied between 1 and 4 meters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

The emissions were measured using the following resolution bandwidths:

Table 20: Spectrum Analyzer Settings

Frequency Range Resolution Bandwidth Video Bandwidth
30MHz-1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz 10 Hz (Avg.), IMHz (Peak)
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Table 21: Radiated Emission Test Data, Receiver

Frequency Polarity Azimuth _Ant. SA Level Fg:(?tgrs Eg\';gl' Limit Margin
(MHz) HV (Degree) Height (m) (dBuV) (dB) (uV/m) (uVv/m) (dB)
33.89 H 190.00 3.80 2.40 17.9 10.4 100.0 -19.7
52.00 H 180.00 3.68 4.40 8.5 4.4 100.0 -27.1
86.35 H 180.00 3.62 10.80 9.8 10.7 100.0 -19.4
114.44 H 170.00 3.48 3.10 14.8 7.8 150.0 -25.7
171.15 H 270.00 3.48 4.80 14.6 9.3 150.0 -24.2
207.02 H 0.00 2.87 8.50 14.8 14.6 150.0 -20.2
222.26 H 270.00 2.68 7.50 14.6 12.7 200.0 -23.9
249.21 H 270.00 2.62 10.50 15.0 18.9 200.0 -20.5
255.98 H 10.00 2.37 14.50 15.3 31.0 200.0 -16.2
271.09 H 350.00 2.22 11.50 17.3 27.4 200.0 -17.3
303.09 H 200.00 2.31 7.80 17.4 18.1 200.0 -20.9
319.96 H 45.00 2.16 17.70 18.4 63.5 200.0 -10.0
351.98 H 270.00 1.99 19.50 19.1 85.0 200.0 -7.4
383.96 H 180.00 2.00 19.40 20.2 95.5 200.0 -6.4
415.98 H 170.00 1.94 17.10 21.1 81.0 200.0 -7.9
33.39 A% 270.00 1.00 3.00 18.3 11.6 100.0 -18.7
51.98 v 45.00 1.00 10.30 8.5 8.7 100.0 -21.2
114.41 v 180.00 1.10 4.60 14.7 9.3 150.0 -24.2
207.02 A% 100.00 1.20 9.63 14.8 16.6 150.0 -19.1
222.26 A% 90.00 1.30 5.60 14.6 10.2 200.0 -25.8
249.21 v 150.00 2.10 13.90 15.0 28.0 200.0 -17.1
255.98 v 320.00 2.15 12.30 15.3 24.1 200.0 -18.4
271.09 A% 90.00 2.73 7.80 3.40 3.6 200.0 -34.8
303.09 A% 90.00 2.02 14.60 17.4 39.7 200.0 -14.1
319.96 v 180.00 2.00 21.90 18.4 103.1 200.0 -5.8
351.98 v 180.00 1.73 19.90 19.1 89.0 200.0 -7.0
383.96 v 180.00 1.50 18.60 20.2 87.1 200.0 -7.2
415.98 \Y 180.00 1.38 15.50 21.1 67.3 200.0 -9.5

No frequencies noted above 1GHz
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5.8 AC Conducted Emissions (FCC Part 815.207)
5.8.1 Requirements

Test Arrangement: Table Top

Compliance Standard: FCC Class B

FCC Compliance Limits
Frequency Quasi-peak Average
0.15 - 0.5MHz 66 to 56dBuV 56 to 46dBuV
0.5 - SMHz 56dBuV 46dBpV
5-30MHz 60dBuV 50dBuV

5.8.2 Test Procedure

The EUT was placed on an 80 cm high 1 X 1.5 m non-conductive table above a ground plane.
Power to the EUT was provided through a Solar Corporation 50 /50 puH Line Impedance
Stabilization Network bonded to a 3 X 2 meter ground plane. The LISN has its AC input
supplied from a filtered AC power source. Power was supplied to the peripherals through a
second LISN. The peripherals were placed on the table in accordance with ANSI C63.4-2003.
Power and data cables were moved about to obtain maximum emissions.

The 50 Q output of the LISN was connected to the input of the spectrum analyzer and the
emissions in the frequency range of 150 kHz to 30 MHz were measured. The detector function
was set to quasi-peak, peak, or average as appropriate, and the resolution bandwidth during
testing was at least 9 kHz, with all post-detector filtering no less than 10 times the resolution
bandwidth. For average measurements the post-detector filter was set to 10 Hz.

At frequencies where quasi-peak or peak measurements comply with the average limit, no
average measurements need be performed.

At frequencies where quasi-peak or peak measurements comply with the average limit, no
average measurements need be performed. The Conducted emissions level to be compared to the
FCC limit is calculated as shown in the following example.

Example:

Spectrum Analyzer Voltage: VdBuV

LISN Correction Factor: LISN dB

Cable Correction Factor: CF dB

Electric Field: EdBuV =V dBuV + LISN dB + CF dB
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5.8.3 Test Data

The EUT complied with the Class B Conducted Emissions requirements. This system runs off of
120VAC or 230VAC. The following tables provide the test results for phase and neutral line
power line conducted emissions.

Conducted Emissions was tested with both the 915MHz radio and the Zigbee radio in the
“transmit on” state.

Table 22: Conducted Emissions Data 120VAC, Transmit On

120 VAC NEUTRAL
Level Cable LISN Level QP Level - Limit . Margin

Fr(ehallﬁzr;cy L(ng : S)P AVG Loss Corr Corr Corr Avg I_(hrgt\(/g)P AVG gﬂpazg:;) AVG
H (dBuv) | (dB) | (dB) | (dBUV) | (dBpV) H (dBuV) (dB)

0.192 28.9 9.8 10.3 0.4 39.6 20.5 63.9 53.9 -24.4 -33.5
0.275 23.0 9.5 10.2 0.5 33.7 20.2 61.0 51.0 -27.2 -30.7
0.476 27.1 10.3 10.2 0.4 37.7 20.9 56.4 46.4 -18.7 -25.5
0.967 20.4 6.9 10.4 0.4 31.1 17.6 56.0 46.0 -24.9 -28.4
1.585 18.8 6.9 10.5 0.4 29.7 17.8 56.0 46.0 -26.3 -28.2
11.353 24.4 13.5 11.1 0.8 36.3 254 60.0 50.0 -23.7 -24.6

120 VAC PHASE
Level Cable LISN Level QP Level - Limit . Margin

Fr(ehallﬁzr;cy L(ng : \%P AVG Loss Corr Corr Corr Avg I_(hrgt\(/g)P AVG gﬂpazg:;) AVG
H (dBuv) | (dB) | (dB) | (dBUV) | (dBpV) H (dBuV) (dB)

0.192 29.9 18.2 10.3 0.7 40.9 29.2 63.9 53.9 -23.0 -24.7
0.275 30.0 20.1 10.2 0.6 40.8 30.9 61.0 51.0 -20.1 -20.0
0.476 38.3 26.5 10.2 0.4 48.9 37.1 56.4 46.4 -7.5 -9.3
0.967 33.1 19.4 10.4 0.4 43.8 30.1 56.0 46.0 -12.2 -15.9
1.585 30.4 16.8 10.5 0.4 41.3 27.7 56.0 46.0 -14.7 -18.3
11.760 24.1 13.3 11.1 1.4 36.6 25.8 60.0 50.0 -23.4 -24.2
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Table 23: Conducted Emissions Data 230VAC, Transmit On

230 VAC NEUTRAL
Level Cable LISN Level QP Level - Limit . Margin

Fr(e'\(jllﬁzr;cy L(Z\gal \%P AVG Loss Corr Corr Corr Avg L('drgt \%P AVG g/lpazg:gn) AVG
H dBuv) | (dB) @B) | (dBuv) | (dBuv) H (dBpV) (dB)

0.204 31.6 12.8 10.3 0.3 42.2 23.4 63.4 53.4 -21.2 -30.0
0.275 30.0 11.1 10.2 0.5 40.7 21.8 61.0 51.0 -20.2 -29.1
0.469 27.6 8.5 10.2 0.4 38.2 19.1 56.5 46.5 -18.4 -27.5
0.813 24.2 7.1 10.3 0.4 349 17.8 56.0 46.0 -21.1 -28.2
1.218 19.9 7.2 10.4 0.4 30.7 18.0 56.0 46.0 -25.3 -28.0
10.927 224 9.5 11.1 0.8 342 21.3 60.0 50.0 -25.8 -28.7

230 VAC PHASE
Level Cable LISN Level QP Level - Limit . Margin

Fr(e'\(jllﬁzr;cy L(ZVBe : \%P AVG Loss Corr Corr Corr Avg L('drgt \%P AVG g/lpazg:gn) AVG
H (dBuv) | (dB) @B) | (dBuv) | (dBuv) H (dBpV) (dB)

0.205 36.6 25.2 10.3 0.7 47.6 36.2 63.4 534 -15.8 -17.2
0.276 38.7 27.3 10.2 0.6 49.5 38.1 60.9 50.9 -11.4 -12.8
0.472 39.1 24.8 10.2 0.4 49.7 354 56.5 46.5 -6.8 -11.1
0.814 36.9 16.9 10.3 0.4 47.6 27.6 56.0 46.0 -8.4 -18.4
1.150 34.0 14.7 10.4 0.4 44.8 25.5 56.0 46.0 -11.2 -20.5
1.179 335 16.6 10.4 0.4 443 27.4 56.0 46.0 -11.7 -18.6

5.9 Transceiver Co-location Attestation

The 902-928 transceiver antenna (except for the 8dBi omni whip) may be located within 20cm of the
Zigbee transceiver antenna, which is located on the same module. Testing was performed to measure
any potential spurious interactions between these 2 devices. The 902-928 MHz radio was tested with the
highest gain of the antennas that could be used within 20cm of the Zigbee antenna (TRA9023NP -
Antenex Phantom 902-928MHz, 3dBi). This testing was performed in a radiated fashion with both
transceivers continuously transmitting on a stationary frequency. The module was then scanned from up
to 25GHz verifying that all spurious products that fall within the restricted bands remain under class B
limits. This device complied with this requirement. Plots of this data are held at Washington
laboratories.

WLL Report #11893-01 -780f 78 - © 2011 Washington Laboratories, Ltd.



