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Report No. SD72118338-0716H
Americ

Rel Level <17

ALL
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Mrasuring. ..
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Date:17AUG 2016 10:46:20

802.11 ac (20 MHz) U-NII 1 Mid Channel below 1GHz
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TOF
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Mrasuring. ..

1.0 GHz

Date: 11 AUG 2016 11:18:45

802.11 ac (20 MHz) U-NII 1 Mid Channel above 1GHz
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America

1Ti=.quem;y Sweepn - = 1Pl Max
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1Ti=.quem;y Sweepn - = 1Pl Max
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America

1Ti=.quem;y Sweepn - = 1Pl Max
1.0 MHE :!?%Jl:‘-
802.11 ac (40 MHz) U-NII 1 High Channel below 1GHz
1TE.rFequent_:yS\.\':=.ep : 1Pl Man
1.0 GHe
802.11 ac (40 MHz) U-NII 1 High Channel above 1GHz
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America

1Ti=.quem;y Sweepn - = 1Pl Max
1.0 MHE :!?%.‘-l:-
802.11 ac (80 MHz) U-NII 1 Mid Channel below 1GHz
1TE.rFequent_:yS\.\':=.ep : 1Pl Man
1.0 GHe
802.11 ac (80 MHz) U-NII 1 Mid Channel above 1GHz
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Report No. SD72118338-0716H

America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:04:28

802.11 a U-NII 3 Low Channel below 1GHz

Ref Level
ALL
® 1Pk Max

TOF
1 Frequency Sweep

Mrasuring. ..

32001 pis

1.0 GHz

Date:17AUG 2016 14:04:53

802.11a U-NII 3 Low Channel above 1GHz
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Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:06:04

802.11 a U-NII 3 Mid Channel below 1GHz

Ref Level
ALL
® 1Pk Max

TOF
1 Frequency Sweep

Mrasuring. ..

32001 pis

1.0 GHz

Date:17AUG 2016 14:06:42

802.11a U-NII 3 Mid Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max
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1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:07:47

802.11 a U-NII 3 High Channel below 1GHz

® 1Pk Max
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ALL
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Date:17AUG 2016 14:08:44

802.11a U-NII 3 High Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:10:05

802.11 n (20 MHz) U-NII 3 Low Channel below 1GHz

Ref Level
ALL
® 1Pk Max

TOF
1 Frequency Sweep

Mrasuring. ..

32001 pis

1.0 GHz

Date:17AUG 2016 14:10:32

802.11 n (20 MHz) U-NII 3 Low Channel above 1GHz
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America
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Ref Level -17.0:
ALL
TOF
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 1423:17

802.11 n (40 MHz) U-NII 3 Low Channel below 1GHz

® 1Pk Max
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ALL
TOF
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Mrasuring. ..
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Date:17AUG 2016 14:23:48

802.11 n (40 MHz) U-NII 3 Low Channel above 1GHz
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Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 1425:07

802.11 n (40 MHz) U-NII 3 High Channel below 1GHz
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802.11 n (40 MHz) U-NII 3 High Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 142723

802.11 ac (20 MHz) U-NII 3 Low Channel below 1GHz
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ALL
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TOF
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Mrasuring. ..
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1.0 GHz

Date:17AUG 2016 1427:55

802.11 ac (20 MHz) U-NII 3 Low Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 142911

802.11 ac (20 MHz) U-NII 3 Mid Channel below 1GHz
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ALL
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TOF
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Mrasuring. ..
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1.0 GHz

Date:17AUG 2016 14:29:32

802.11 ac (20 MHz) U-NII 3 Mid Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:30:48

802.11 ac (20 MHz) U-NII 3 High Channel below 1GHz
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802.11 ac (20 MHz) U-NII 3 High Channel above 1GHz
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Ref Level
ALL
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TOF
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802.11 ac (40 MHz) U-NII 3 Low Channel below 1GHz
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802.11 ac (40 MHz) U-NII 3 Low Channel above 1GHz
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Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:51:42

802.11 ac (40 MHz) U-NII 3 High Channel below 1GHz
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802.11 ac (40 MHz) U-NII 3 High Channel above 1GHz
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America

Ref Level
ALL
= 1Pl Max

TOF
1 Frequency Swee,

Mrasuring. ..

1.0 MHz

Date:17AUG 2016 14:53:04

802.11 ac (80 MHz) U-NII 3 Mid Channel below 1GHz
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ALL
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802.11 ac (80 MHz) U-NII 3 Mid Channel above 1GHz
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111 Test Results Below 1GHz (Cabinet Spurious Emissions 802.11a U-NII 1)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

80T
701
601
+ FCC-Part-15 Class-B-Electric Field-Strength-QP.
E 501
>
= r |
S [
° 40
5 L
g 301
° b
¢ L 24
I *
20t *
101
0 t t t —t t t t t t ——t+— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. a . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
30.680000 25.1 1000.0 120.000 259.0 H 15.0 -6.2 14.9 40.0
70.661643 23.1 1000.0 120.000 100.0 Vv 345.0 -16.8 16.9 40.0
88.532745 18.0 1000.0 120.000 109.0 \ 352.0 -15.6 25.5 43.5
266.010421 25.9 1000.0 120.000 208.0 \ 9.0 -8.4 20.1 46.0
682.882405 27.0 1000.0 120.000 150.0 \ 15.0 23 19.0 46.0
727.511824 27.2 1000.0 120.000 100.0 \ 352.0 2.9 18.8 46.0
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FCC ID PKRNVWMIFI7730
IC: 3229A-MIFI7730
Report No. SD72118338-0716H

America
1.1.2 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11a U-NII 1)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
901
801
+ FCC Part 15 Class B-Electric Field-Strength PK above 1GHz
701
601
E 4 FCC Part % Class B Electric Field Strength AV._above 1GHz
2 5 ¢ L4
g . . ®
c
3 0
> {
2
301
201
101
0 t t t t t t f——t—rt {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-=-== FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result TH.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Frequency MaxPeak ':Ii?::' Bandwidth Height Polarization Azimuth Corr. Margin ( dll;m\‘ll;m
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) ")
1000.400000 48.8 1000.0 1000.000 115.7 H 353.0 -7.7 25.1 73.9
1664.933333 46.5 1000.0 1000.000 204.5 \Y 11.0 -4.8 27.4 73.9
1993.366667 49.4 1000.0 1000.000 146.7 \Y 341.0 -0.2 24.5 73.9
2658.466667 42.9 1000.0 1000.000 195.5 \Y 359.0 -0.9 31.0 73.9
5242.633333 57.3 1000.0 1000.000 115.7 H 11.0 3.9 16.6 73.9
10185.46666 48.8 1000.0 1000.000 130.7 \Y 11.0 11.3 25.1 73.9
17710.80000 52.4 1000.0 1000.000 151.2 H 341.0 20.2 21.5 73.9
Average Data
Meas. . . . . .
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBpuV/m)
1000.400000 35.4 1000.0 1000.000 115.7 H 353.0 -7.7 18.5 53.9
1664.933333 26.8 1000.0 1000.000 204.5 \ 11.0 -4.8 27.1 53.9
1993.366667 32.7 1000.0 1000.000 146.7 \ 341.0 -0.2 21.2 53.9
2658.466667 29.7 1000.0 1000.000 195.5 \ 359.0 -0.9 24.2 53.9
5242.633333 44.9 1000.0 1000.000 115.7 H 11.0 3.9 9.0 53.9
10185.46666 35.1 1000.0 1000.000 130.7 \ 11.0 11.3 18.8 53.9
17710.80000 39.4 1000.0 1000.000 151.2 H 341.0 20.2 14.5 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented. Duty Cycle correction factor not required since duty cycle is
>98%.

Page 87 of 132

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID PKRNVWMIFI7730
IC: 3229A-MIFI7730
Report No. SD72118338-0716H

America

113 Test Results Below 1GHz (Cabinet Spurious Emissions 802.11a U-NII 3)

801

701

601

501

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

FCC Rart-15 Class B Electric Field Strer|1_gth QP

40

Level in dBpuV/m

30p M\%\rMM,&A“v'MM" I
| I S\ g A\T WAV

20t
101
0 t t t —t t t t f f ——t— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
——— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. . . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
30.040000 25.7 1000.0 120.000 109.0 \ -3.0 -5.8 14.3 40.0
201.342124 28.7 1000.0 120.000 100.0 Vv 176.0 -11.4 14.8 43.5
265.290421 26.3 1000.0 120.000 100.0 \ 335.0 -8.4 19.7 46.0
485.573627 315 1000.0 120.000 115.0 \' 71.0 -1.6 14.5 46.0
704.745170 35.3 1000.0 120.000 100.0 \ 58.0 3.0 10.7 46.0
747.974589 29.1 1000.0 120.000 100.0 \ 125.0 3.2 16.9 46.0
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America
114 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11a U-NII 3)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
901
801
+ FCC Part 15 Class B-Electric Field-Strength PK above 1GHz
701
601 L3
§ 1o & ECC Part 15 C@SS B Electric Field Strength AV above 1GHz
*
@ 507 * *
o 4
£
T 40+
> 4
2
301
201
101
0 t t t t t t f——t—rt {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-=-== FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result TH.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Frequency MaxPeak ':Ii?::' Bandwidth Height Polarization Azimuth Corr. Margin ( dll;m\‘ll;m
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) ")
1064.600000 55.6 1000.0 1000.000 126.7 \Y 279.0 -7.5 18.3 73.9
1742.000000 51.0 1000.0 1000.000 103.7 \Y 178.0 -3.8 22.9 73.9
2131.833333 55.2 1000.0 1000.000 100.7 \Y 235.0 -1.3 18.7 73.9
3195.633333 51.7 1000.0 1000.000 99.7 \Y 231.0 1.1 22.2 73.9
5747.966667 54.7 1000.0 1000.000 112.7 \Y 158.0 4.7 19.2 73.9
10985.03333 48.9 1000.0 1000.000 239.4 \Y 66.0 12.7 25.0 73.9
17237.23333 58.8 1000.0 1000.000 199.5 H 23.0 19.7 15.1 73.9
Average Data
Meas. . . . . .
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBpuV/m)
1064.600000 25.2 1000.0 1000.000 126.7 \ 279.0 -7.5 28.7 53.9
1742.000000 28.7 1000.0 1000.000 103.7 \ 178.0 -3.8 25.2 53.9
2131.833333 30.9 1000.0 1000.000 100.7 \ 235.0 -1.3 23.0 53.9
3195.633333 30.0 1000.0 1000.000 99.7 \ 231.0 1.1 23.9 53.9
5747.966667 42.9 1000.0 1000.000 112.7 \ 158.0 4.7 11.0 53.9
10985.03333 36.0 1000.0 1000.000 239.4 \ 66.0 12.7 17.9 53.9
17237.23333 44.3 1000.0 1000.000 199.5 H 23.0 19.7 9.6 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented. Duty Cycle correction factor not required since duty cycle is
>98%.
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115 Test Results Below 1GHz (Cabinet Spurious Emissions 802.11n U-NII 1)

Continuous Rotation TUV 3m Radiated 30 to 1000MHz

80T
701
601
+ FCC-Part-15 Class-B-Electric Field-Strength-QP.
E 501
>
= r |
S [
° 40
5 L
o
2 301 4 ¥ L 4
I .
20t ¢
101
0 t t t —t t t t t t ——t+— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. a . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
30.560000 25.3 1000.0 120.000 100.0 \ 15.0 -6.1 14.7 40.0
70.861643 24.0 1000.0 120.000 109.0 Vv 4.0 -16.8 16.0 40.0
87.932745 19.2 1000.0 120.000 100.0 \ 15.0 -15.7 20.8 40.0
285.529299 27.1 1000.0 120.000 100.0 Vv 15.0 -7.9 18.9 46.0
532.643046 28.1 1000.0 120.000 129.0 \ 347.0 -0.9 17.9 46.0
903.653387 29.5 1000.0 120.000 100.0 \ 9.0 6.0 16.5 46.0
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America
1.1.6 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11n U-NII 1)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
90T
801
1 ECC_Part 15 Class B Electric Field Strength PK above 1GHz
701
607 L 4
§ +.9 - ECC Part 15 Class B Elecitric_Eield Strength AV_above 1GH§
é‘ 50t 'S &
s 1 R g
5 407
> i
3
307
207
101
0 t t t t t t t +—t {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
- FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result TH-PK+ [Preview Result 1H.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]

Peak Data
Frequency MaxPeak ':I:::' Bandwidth Height Polarization Azimuth Corr. Margin ( dll;m\‘ll;m
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) ")
1061.066667 54.6 1000.0 1000.000 102.7 Vv 142.0 -7.6 19.3 73.9
1583.333333 48.6 1000.0 1000.000 177.6 Vv 158.0 -5.8 25.3 73.9
2443.833333 43.5 1000.0 1000.000 165.6 Vv -17.0 -1.0 30.4 73.9
3200.200000 52.8 1000.0 1000.000 102.7 Vv 7.0 1.1 211 73.9
5246.733333 59.4 1000.0 1000.000 200.5 Vv 298.0 3.9 14.5 73.9
10210.43333 48.8 1000.0 1000.000 222.4 H 333.0 11.4 25.1 73.9
17517.76666 53.0 1000.0 1000.000 204.5 H 311.0 20.1 20.9 73.9
Average Data

Meas. . . . . ..

Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit

(MHz) (dBuVv/m) T (kHz) (cm) (deg) (dB) (dB) (dBuV/m)

1061.066667 24.8 1000.0 1000.000 102.7 \ 142.0 -7.6 29.1 53.9
1583.333333 25.7 1000.0 1000.000 177.6 \ 158.0 -5.8 28.2 53.9
2443.833333 29.5 1000.0 1000.000 165.6 \ -17.0 -1.0 24.4 53.9
3200.200000 30.2 1000.0 1000.000 102.7 \ 7.0 11 23.7 53.9
5246.733333 37.1 1000.0 1000.000 200.5 \ 298.0 3.9 16.8 53.9
10210.43333 35.5 1000.0 1000.000 222.4 H 333.0 114 18.4 53.9
17517.76666 39.7 1000.0 1000.000 204.5 H 311.0 20.1 14.2 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented. Duty Cycle correction factor not applied on Average data
(2.17 dB) since there is no spurious emission within 6 dB of the limit (DCCF has no impact on the presented test
results).
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1.1.7 Test Results Below 1GHz (Cabinet Spurious Emissions 802.11n U-NII 3)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
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Frequency in Hz
——— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. . . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
32.280000 24.6 1000.0 120.000 106.0 \ 338.0 -7.1 15.4 40.0
54.446653 21.6 1000.0 120.000 100.0 Vv 267.0 -15.3 18.4 40.0
200.622124 28.9 1000.0 120.000 100.0 \ 173.0 -11.5 14.6 43.5
269.018196 34.9 1000.0 120.000 100.0 Vv 104.0 -8.1 11.1 46.0
701.865170 325 1000.0 120.000 100.0 \ 146.0 2.9 13.5 46.0
715.168497 29.5 1000.0 120.000 100.0 \ 147.0 3.2 16.5 46.0
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1.1.8 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11n U-NII 3)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
90T
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1 ECC Part 15 Class B Electric Field-Strength-PK-above 1GHz
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Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
— FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1TH-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. . . . . Limit
Frequency MaxPeak Time Bandwidth Height Polarization Azimuth Corr. Margin (dBuV/m
(MHz) (dBuvV/m) ) (kHz) (cm) (deg) (dB) (dB) ")
1066.500000 54.9 1000.0 1000.000 103.7 Vv 134.0 -7.5 19.0 73.9
1937.066667 52.5 1000.0 1000.000 241.3 Vv 330.0 -0.7 214 73.9
2128.033333 52.7 1000.0 1000.000 103.7 Vv 71.0 -1.2 21.2 73.9
2667.166667 45.8 1000.0 1000.000 131.7 \Y 74.0 -0.8 28.1 73.9
5764.166667 62.4 1000.0 1000.000 199.5 H -2.0 4.7 11.5 73.9
11073.60000 49.2 1000.0 1000.000 232.4 H 187.0 12.8 24.7 73.9
17253.73333 60.8 1000.0 1000.000 208.5 H 33.0 19.7 13.1 73.9
Average Data
Meas. . . . . ..
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBpuV/m)
1066.500000 25.1 1000.0 1000.000 103.7 \ 134.0 -7.5 28.8 53.9
1937.066667 32.8 1000.0 1000.000 241.3 \ 330.0 -0.7 21.1 53.9
2128.033333 30.7 1000.0 1000.000 103.7 \ 71.0 -1.2 23.2 53.9
2667.166667 30.1 1000.0 1000.000 131.7 \ 74.0 -0.8 23.8 53.9
5764.166667 39.9 1000.0 1000.000 199.5 H -2.0 4.7 14.0 53.9
11073.60000 35.6 1000.0 1000.000 232.4 H 187.0 12.8 18.3 53.9
17253.73333 41.7 1000.0 1000.000 208.5 H 33.0 19.7 12.2 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter.

No significant emissions observed above

18GHz. Only the worst case configuration presented. Duty Cycle correction factor not applied on Average data
(2.17 dB) since there is no spurious emission within 6 dB of the limit (DCCF has no impact on the presented test

results).
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1.1.9 Test Results Below 1GHz (Cabinet Spurious Emissions 802.11ac U-NII 1)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
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Frequency in Hz
——— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. . . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
30.800000 25.2 1000.0 120.000 150.0 \ 142.0 -6.2 14.8 40.0
54.350541 22.9 1000.0 120.000 105.0 Vv 117.0 -15.3 17.1 40.0
72.821643 18.4 1000.0 120.000 109.0 \ -8.0 -16.8 21.6 40.0
280.017635 32.2 1000.0 120.000 100.0 Vv 159.0 -7.8 13.8 46.0
665.915190 27.6 1000.0 120.000 100.0 \ 208.0 1.5 18.4 46.0
704.712946 34.2 1000.0 120.000 109.0 \ 197.0 3.0 11.8 46.0
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America
1.1.10 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11ac U-NII 1)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
901
801
+ FCC Part 15 Class B-Electric Field-Strength PK above 1GHz
701
601
§ 1o ECC Part 15 Class B Electric Field Strength AV abgge 1GHz
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Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-=-== FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result TH.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
Frequency MaxPeak ':Ii?::' Bandwidth Height Polarization Azimuth Corr. Margin ( dll;m\‘ll;m
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) ")
1061.566667 55.3 1000.0 1000.000 112.7 Vv 116.0 -7.6 18.6 73.9
1775.433333 51.0 1000.0 1000.000 103.7 Vv 173.0 -3.6 22.9 73.9
3185.866667 49.1 1000.0 1000.000 112.7 Vv 67.0 1.1 24.8 73.9
5216.000000 48.4 1000.0 1000.000 200.5 Vv 143.0 3.8 255 73.9
10819.56666 48.2 1000.0 1000.000 102.7 H 200.0 12.7 25.7 73.9
14334.80000 55.1 1000.0 1000.000 199.5 Vv 27.0 15.5 18.8 73.9
Average Data
Meas. . . . q .
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1061.566667 25.2 1000.0 1000.000 112.7 \ 116.0 -7.6 28.7 53.9
1775.433333 29.1 1000.0 1000.000 103.7 \ 173.0 -3.6 24.8 53.9
3185.866667 30.9 1000.0 1000.000 112.7 \ 67.0 11 23.0 53.9
5216.000000 33.0 1000.0 1000.000 200.5 \ 143.0 3.8 20.9 53.9
10819.56666 34.8 1000.0 1000.000 102.7 H 200.0 12.7 19.1 53.9
14334.80000 36.4 1000.0 1000.000 199.5 \ 27.0 15.5 17.5 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented. Duty Cycle correction factor not applied on Average data
(2.27 dB) since there is no spurious emission within 6 dB of the limit (DCCF has no impact on the presented test
results).
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1.1.11  Test Results Below 1GHz (Cabinet Spurious Emissions 802.11ac U-NII 3)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
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Frequency in Hz
——— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
a Meas. . . . . .
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
30.240000 255 1000.0 120.000 250.0 \ 219.0 -5.9 14.5 40.0
54.454429 23.0 1000.0 120.000 100.0 Vv 81.0 -15.3 17.0 40.0
200.582124 27.6 1000.0 120.000 100.0 \ 127.0 -11.5 15.9 43.5
296.800401 33.0 1000.0 120.000 106.0 Vv 134.0 -7.5 13.0 46.0
601.663006 31.1 1000.0 120.000 100.0 \ 120.0 0.7 14.9 46.0
756.910140 27.6 1000.0 120.000 100.0 \ 114.0 3.2 18.4 46.0
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America
1.1.12 Test Results Above 1GHz (Cabinet Spurious Emissions 802.11ac U-NII 3)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
901
801
+ FCC Part 15 Class B Electric Field Strength PK above 1GHz
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£ L FCC Part 15 Class B Electric Field Strength AV abqve 1GHz
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Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-=-== FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result TH.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]

Peak Data
Frequency MaxPeak ':Ii?::' Bandwidth Height Polarization Azimuth Corr. Margin ( dll;m\‘ll;m
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) ")
1066.866667 53.8 1000.0 1000.000 109.7 Vv 282.0 -7.4 20.1 73.9
1758.066667 51.6 1000.0 1000.000 116.7 Vv 235.0 -3.7 22.3 73.9
3198.066667 49.2 1000.0 1000.000 111.7 Vv 58.0 1.1 24.7 73.9
5898.466667 45.3 1000.0 1000.000 124.7 H 7.0 4.9 28.6 73.9
11007.86666 48.8 1000.0 1000.000 131.7 Vv 182.0 12.7 25.1 73.9
17372.83333 53.8 1000.0 1000.000 222.4 Vv 60.0 20.0 20.1 73.9
Average Data
Meas. . . . q .
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) T (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1066.866667 24.8 1000.0 1000.000 109.7 \ 282.0 -7.4 29.1 53.9
1758.066667 28.8 1000.0 1000.000 116.7 \ 235.0 -3.7 25.1 53.9
3198.066667 30.3 1000.0 1000.000 111.7 \ 58.0 11 23.6 53.9
5898.466667 31.7 1000.0 1000.000 124.7 H 7.0 4.9 22.2 53.9
11007.86666 35.3 1000.0 1000.000 131.7 \ 182.0 12.7 18.6 53.9
17372.83333 40.3 1000.0 1000.000 222.4 \ 60.0 20.0 13.6 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented. Duty Cycle correction factor not applied on Average data
(2.27 dB) since there is no spurious emission within 6 dB of the limit (DCCF has no impact on the presented test
results).
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1.1.13  Test Results Below 1GHz (Co-located TX, both WLAN and Cell radio are active)

America

Continuous Rotation TUV 3m Radiated 30 to 1000MHz
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Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP [..\EMI radiated\]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1TH.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
. Meas. . . . . o
Frequency QuasiPeak Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
35.047776 35.3 1000.0 120.000 100.0 \ 277.0 -8.5 4.7 40.0
41.647214 29.7 1000.0 120.000 100.0 Vv 154.0 -11.7 10.3 40.0
71.861643 27.8 1000.0 120.000 100.0 Vv 67.0 -16.8 12.2 40.0
266.354309 22.4 1000.0 120.000 100.0 H 114.0 -8.3 23.6 46.0
601.686894 31.3 1000.0 120.000 203.0 \ 155.0 0.7 14.7 46.0
939.059479 29.0 1000.0 120.000 231.0 \ 83.0 6.3 17.0 46.0
Test Notes: Only worst case WLAN and licensed test configuration presented.
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1.1.14 Test Results Above 1GHz (Co-located TX, both WLAN and Cell radio are active)
Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
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—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—=——= FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result TH-PK+ [Preview Result 1TH.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result: 1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Meas. . . N . -
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth | Corr Margin Limit
(MHz) (dBuVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1062.866667 49.5 1000.0 1000.000 103.7 \' 270.0 -7.5 24.4 73.9
1500.000000 46.1 1000.0 1000.000 102.7 H 132.0 -6.2 27.8 73.9
1881.133333 61.6 1000.0 1000.000 111.7 H 73.0 -1.8 12.3 73.9
3762.133333 56.0 1000.0 1000.000 194.5 \' 241.0 15 17.9 73.9
5237.933333 107.6 1000.0 1000.000 128.7 H 215.0 3.9 Downlink harmonic
5640.000000 63.5 1000.0 1000.000 184.5 \ 216.0 4.4 10.4 73.9
7520.300000 53.0 1000.0 1000.000 103.7 \ 323.0 7.5 20.9 73.9
10478.666667 86.2 1000.0 1000.000 220.4 \ 287.0 12.0 Downlink harmonic
14327.433333 58.2 1000.0 1000.000 115.7 \ 74.0 15.5 15.7 \ 73.9
15721.966667 84.3 1000.0 1000.000 127.7 H 210.0 17.5 Downlink harmonic
Average Data
Frequency Average h:i:\:. Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuVv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuVv/m)
1062.866667 25.8 1000.0 1000.000 103.7 Vv 270.0 -7.5 28.1 53.9
1500.000000 36.9 1000.0 1000.000 102.7 H 132.0 -6.2 17.0 53.9
1881.133333 51.8 1000.0 1000.000 111.7 H 73.0 -1.8 2.1 53.9
3762.133333 433 1000.0 1000.000 194.5 \Y 241.0 1.5 10.6 53.9
5237.933333 97.3 1000.0 1000.000 128.7 H 215.0 3.9 Downlink harmonic
5640.000000 51.0 1000.0 1000.000 184.5 \' 216.0 4.4 2.9 53.9
7520.300000 38.4 1000.0 1000.000 103.7 \ 323.0 7.5 15.5 53.9
10478.666667 70.5 1000.0 1000.000 220.4 \ 287.0 12.0 Downlink harmonic
14327.433333 36.6 1000.0 1000.000 115.7 \Y 74.0 15.5 17.3 | 53.9
15721.966667 65.3 1000.0 1000.000 127.7 H 210.0 17.5 Downlink harmonic

Test Notes: Only worst case WLAN and licensed test configuration presented.
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1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

America

BAND-EDGE MEASUREMENTS

Specification Reference

Part 15 Subpart E §15.407(b)(1),(4)(i) and (7); §15.407(h)(2) / 15.209 and RSS-247 6.2.1 (2) and 6.2.4 (2)

Standard Applicable

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of -27 dBm/MHz.

(i) All emissions shall be limited to a level of =27 dBm/MHz at 75 MHz or more above or below the band
edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz
above or below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or below
the band edge, and from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

6.2.4 (2)For the band 5725-5850 MHz, emissions at frequencies from the band edges to 10 MHz above
or below the band edges shall not exceed -17 dBm/MHz e.i.r.p.

For emissions at frequencies more than 10 MHz above or below the band edges, the emissions power
shall not exceed -27 dBm/MHz.

Test Methodology

Section Il (G) Unwanted Emission Measurement of 789033 D02 General UNII Test Procedures v01r02

Equipment Under Test and Modification State

Serial No: SZ170616900012 / Test Configuration B

Date of Test/Initial of test personnel who performed the test

August 10, 2016 and September 15, 2016/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility
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Ambient Temperature 25.7-26.8°C
Relative Humidity 41.8-43.9%
ATM Pressure 99.0-98.9 kPa

1.2.8 Additional Observations

e This is a conducted test using Integration Method as per Section Il (GUnwanted Emission
Measurement of 789033 D02 General UNII Test Procedures v01r02.

e  Only the worst case data rate/modulation presented.

e Transducer Factor (TDF) was added to compensate for the antenna gain, external attenuator and
cable used.

e Additional 3dB offset was added for MIMO mode (verification performed on worst case antenna
port).

1.2.9 Test Results

1 Frequency Sweep

Mrasuring. ..

Date:10AUG 2016 15:54:35

802.11a U-NII 1 Lower Band Edge (Peak Measurement)
Lower band edge peak calculation:

e 5150 MHz (in the restricted band)
e Use the following formula as per Section Section G(1) of 789033 D02 General UNII Test Procedures
v01r02:
E(dBuV/m) = EIRP (dBm) + 95.2
=(-29.92 dBm + 3.6 dBi antenna gain) + 95.2
=68.88 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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* *

REW 1 M-z Cormpatibl 861
VEW ZMHz  Mode Count 1007100

1 Frequency

5000 prs 10.0 MHz,/

Date: 10 AUG 2016 16:05:46

802.11a U-NII 1 Lower Band Edge (Average Measurement)
Lower band edge average calculation:

e 5150 MHz (in the restricted band)
e Use the following formula as per Section Section G(1) of 789033 D02 General UNII Test Procedures
v01r02:
E(dBuV/m) = EIRP (dBm) + 95.2
= (-48.64 dBm + 3.6 dBi antenna gain) + 95.2
=50.16 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

Rel Level 13.00
At
TOF
1 Frequency Sweep

Mﬁw’ |

il g b

Siddlanei aMWW‘*“MI“Wﬂ#WM

5000 prs 10.0 MHz,/

Mrasuring. ..

Date: 11 AUG 2016 08:51:35

802.11n (20MHz BW) U-NII 1 Lower Band Edge (Peak Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2
=(-33.80 dBm + 3.6 dBi antenna gain) + 95.2
=65 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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REW 1 M-z Cormpatibl
VEW ZMHz  Mode

1 Frequency Sweep

et e A A S

S000 prs

Date: 11 AUG 2016 08:53:17

America

861
Count 1007100

10.0 MHz/

802.11n U-NII 1 (20 MHz BW) Lower Band Edge (Average Measurement)

E(dBpV/m) = EIRP (dBm) + 95.2 + DCCF

=(-50.07 dBm + 3.6 dBi antenna gain) + 95.2 + 2.17
=50.90 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

RefLevel 13,06 Offset 3. RBW 1 Mrz Compatible

= SWT VEW ZMHz  Mode

1 Frequency Sweep

Date:11 AUG 2016 09:59:46

Mrasuring. ..

802.11n (40MHz BW) U-NII 1 Lower Band Edge (Peak Measurement)

E(dBpV/m) = EIRP (dBm) + 95.2

=(-34.05 dBm + 3.6 dBi antenna gain) + 95.2
=64.75 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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REW 1 M-z Cormpatibl 861
VEW ZMHz  Mode Count 1007100

1 Frequency Sweep

i,
P
AN
T —reeeecreLL A

5000 prs 10.0 MHz,/

Date: 11 AUG 2016 10:00:45

802.11n U-NII 1 (40 MHz BW) Lower Band Edge (Average Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2 + DCCF
=(-47.77 dBm + 3.6 dBi antenna gain) + 95.2 + 2.17
=53.02 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

RefLevel 13,06 Offsetr 3 48 RBW 1 Mr: Compatible
= SWT 30 ms @ VBW 3 MHz  Mode Auto

1 Frequency Sweep

Mrasuring. ..

Date:11 AUG 2016 11:07:15

802.11ac (20MHz BW) U-NII 1 Lower Band Edge (Peak Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2
=(-31.57 dBm + 3.6 dBi antenna gain) + 95.2
=67.23 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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REW 1 M-z Cormpatibl 861
VEW ZMHz  Mode Count 1007100

1 Frequency Sweep

ot
L A b
S ————A P i At

5000 prs 10.0 MHz,/

Date:11AUG 2016 11:08:08

802.11ac U-NII 1 (20 MHz BW) Lower Band Edge (Average Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2 + DCCF
=(-50.19 dBm + 3.6 dBi antenna gain) + 95.2 + 2.27
=50.88 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

RefLevel 13,06 Offset 3. RBW 1 Mrz Compatible
= SWT VEW ZMHz  Mode Auto

1 Frequency Sweep

Mrasuring. ..

Date:11 AUG 2016 11:47:42

802.11 ac (40MHz BW) U-NII 1 Lower Band Edge (Peak Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2
=(-32.78 dBm + 3.6 dBi antenna gain) + 95.2
=66.02 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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REW 1 M-z Cormpatibl 861
Made Count 1007100

1 Frequency Sweep

P PRI SR e

5000 prs 10.0 MHz,/

Date:11AUG 2016 11:48:08

802.11 ac U-NII 1 (40 MHz BW) Lower Band Edge (Average Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2 + DCCF
=(-47.72 dBm + 3.6 dBi antenna gain) + 95.2 + 2.27
=53.35 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

RefLevel 13,06 Offset 3. RBW 1 Mrz Compatible
= SWT VEW ZMHz  Mode Auto

1 Frequency Sweep

#it

]
o g i I

,.V’M\‘ﬁ"'\'"‘\wiw.‘w-ﬂﬁw' - i AT

g

Mrasuring. ..

Date:11 AUG 2016 122636

802.11ac (830MHz BW) U-NII 1 Lower Band Edge (Peak Measurement)

E(dBuV/m) = EIRP (dBm) + 95.2
=(-30.93 dBm + 3.6 dBi antenna gain) + 95.2
=67.87 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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w1

REW 1 M-z Cormpatibl 861
VEW ZMHz  Mode Count 1007100

1 Frequency

o i A

P
M I

5000 pis 10.0 MHz,/

Date: 18 AUG 2016 11:19:15

802.11 ac U-NII 1 (80 MHz BW) Lower Band Edge (Average Measurement)

E(dBpV/m) = EIRP (dBm) + 95.2 + DCCF
=(-48.17 dBm + 3.6 dBi antenna gain) + 95.2 + 2.27
=52.90 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

Count 1007100

5000 pts 5.0 MHz, Span 50.0 MHz

Date:11 AUG 2016 0820:30

802.11a U-NII 1 Upper Band Edge Verification

Band edge requirement for U-NII 1 is from 5150 MHz to 5350 MHz (upper edge of U-NII 2A). However there is a
requirement under §15.407 (h)(2) that U-NII devices operating with any part of its 26 dB emission bandwidth in
the 5.25-5.35 GHz and 5.47-5.725 GHz bands shall employ a DFS radar detection mechanism to detect the
presence of radar systems and to avoid co-channel operation with radar systems. The plot presented was a
verification that the 26 dB BW of 802.11a U-NII 1 high channel stays within the U-NII 1 band (T2 should be < 5250

MHz).
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RefLevel 13
= Al

TOF
1 Frequency Sweep

5000 pts

Valie
-6.91 dBm

Date: 11 AUG 2016 09:40:08

802.11n (20 MHz BW) U-NII 1 Upper Band Edge Verification

5000 pts Span 100.0 MHz

-1

Date:11AUG 2016 10:46:46

802.11n (40 MHz BW) U-NII 1 Upper Band Edge Verification
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Rel Level 13 Offs: 2 o

= Att 1 mé 3! e 7 Count 20/20
TOF

1 Frequency Sweep

2000 pts 5.0 MHz/ Span 50.0 MHz

HEValGE
5.241363 GHz

Date:11 AUG 2016 11:34:30

802.11ac (20 MHz BW) U-NII 1 Upper Band Edge Verification

RefLevel 13 0 ! (a8 -1 861
Count 1007100

1 Frequency Sweep

Span 100.0 MHz

Date:11 AUG 2016 12:04:46

802.11n (20 MHz BW) U-NII 1 Upper Band Edge Verification
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Maltiview  IZ tpum wz Ex] »* spa

Ref Level " Offset Compatible
2 ALt 548

W1
= SWI VEW ZMHz  Mode

TOF
1 Frequency Sweep

Measuring... | LLLL

Diats: 15.5EP. 2016 12:43:23

802.11a U-NII 3 Low Channel Emission Mask

e
Bef Level v Offset Compatible

= Att = 3WT M Macle L
ToF

1 Frequency Sy

Measuring... | [TEETTT

802.11a U-NII 3 High Channel Emission Mask
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L]

FefLevel 18 m  Offset W
= ALL B = SWT 3 M o Count 100/ 100

TOF
1 Frequency Sweep » | Pk Ma Clrw

Dabe: 15.SEP.2016 12.40.07

Count 100/ 100

1 Frequency Sween » PR Ma Clrw

802.11n (20MHz BW) U-NII 3 High Channel Emission Mask
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e
FefLevel 18 m  Offset

= ALL E o SWT

TOF

1 Frequency Sweep » | Pk Ma

L]

v Offset

Count 100/ 100

1 Frequency Swer » PR Ma Clrw

802.11n (40MHz BW) U-NII 3 High Channel Emission Mask
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L]

FefLevel 18 m  Offset
= ALL B s SWT

TOF
1 Frequency Sweep » | Pk Ma

Diate: 15.SER. 2016 1120143

802.11ac (20MHz BW) U-NII 3 Low Channel Emission Mask

L]

v Offset
3 = SWT 3 ME Mo Count 100/ 100

1 Frequency Swer » PR Ma Clrw

802.11ac (20MHz BW) U-NII 3 High Channel Emission Mask
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FefLevel 18
= ALL

TOF
1 Frequency Sweep

Dabe: 15.5EP. 2016 11:17:32

Count 100/ 100

1 Frequency Swer » PR Ma Clrw

802.11ac (40MHz BW) U-NII 3 High Channel Emission Mask
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waltivien 3T e,

Ref

= Att 15 LR 3 Mod Auto Count 100/ 100
TOF

1 Frequency Sweep = PR Ma

o e P
1

".M"h.',‘hu.

’Ir'h'f- :
i e

Measuring... |11

Date: 15.5EP.2016 11-05:51

802.11ac (80MHz BW) U-NII 3 Mid Channel Emission Mask
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1.3

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.3.7

America

FREQUENCY STABILITY

Specification Reference

§15.407 (g)

Standard Applicable

Manufacturers of U-NIl devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the
user’s manual.

Equipment Under Test and Modification State

Serial No: SZ170616900012 / Test Configuration B

Date of Test/Initial of test personnel who performed the test

August 26, 2016/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature  25.8 °C
Relative Humidity 51.8 %
ATM Pressure 99.0 kPa

Additional Observations

e This is a verification tests of frequency stability that the EUT emission is maintained within the band
of operation under all conditions of normal operation as specified in the user’s manual.

e  Only the worst case channel, BW and data rate/modulation presented.

e Normal operation specification as provided by the manufacturer:

3.3VDC (Min with 3.2VDC shutdown)
Voltage 3.8VDC Nominal
4.3 VDC Max
-10°C (Min)
Temperature
45°C (Max)

e  Vertical line (V1) represents edge of band of operation (U-NII 1 or 3).
e EUT verified using 99% OBW test methodology.
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1.3.8 Verification Plots

= REW
2 SWT 16.7 ms ® VBW

andwidth

et : v
WA gt 'I\*"'i"ﬂ_\}i.l_“)ﬂh.l.\-‘r;la

5000 pts 10.0 MHz/ Span 100.0 MHz

Etian Funetion Resilt

16.78 MHz

Date:26 AUG 2016 08:44:27

802.11a Low Channel U-NII 1 @ -10°C

o
1 Oooupied Bandwidth

ey
t.u.,____.u.u_w
ikt i ".I'ﬁ'iﬂ.l |

/
IMM,TI-'T!!;..\:\-"-"'"“
!

Ukl
WV M

PR S

Span 100.0 MHz
-Vl e FURctian Funetion Resilt
5.23973 GHz 1.97 dBm
2T G 5, B0 16.72 MHz

Date:26 AUG 2016 08:48:05

802.11a High Channel U-NIl 1 @ -10°C
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* Spectrum 3
= REW
2 SWT 16.7 ms ® VBW Mode L
o
1 Oooupied Bandwidth

T A —
! L :
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/

/

/
mi\iw

i
: ) s
R LY el

5000 pts 10.0 MHz/ Span 100.0 MHz

Etian Funetion Resilt

17.84 MHz

Date:26 AUG 2016 08:54:37

802.11n Low Channel U-NII 3 @ -10°C

* Spectrum 4

= REVe
2 SWT 16.7 ms ® VBW

TOF
1 Oooupied Bandwidth

) W‘”NL‘. Py
i i \
f!

.
M"Ww

[,
ﬁv.whw--&-ww&wmmarmm“

Span 100.0 MHz

Function Resdlt

17.84 MHz

Date:26 AUG 2016 08:55:47

802.11n High Channel U-NII 3 @ -10°C
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oL
fesremmmn o L oo
L

Date:26 AUG 2016 11:03:18

802.11a Low Channel U-NII 1 @ 45°C

* Spectrum

2 SWT 16.7

TOF
1 Oooupied Bandwidth

H-Walde

5.24055 GHz

Date:26 AUG 2016 11:01:48

802.11a High Channel U-NIl 1 @ 45°C

bl

5000 pts

5000 pts

1.6

America

r"ﬂ.\»l,m\_‘r:.\"u\‘-‘p,uﬂww oA rdrrdortd
g ) IO

Span 100.0

Function Resdlt

16.76 MHz

LT IEPY VYo

Span 100.0 MHz

Function Resdlt

16.76 MHz
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* Spectrum 3

= REW
2 SWT 16.7 ms ® VBW Mode L
o
1 Oooupied Bandwidth
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5000 pts 10.0 MHz/ Span 100.0 MHz

Etian Funetion Resilt

17.86 MHz

Date:26 AUG 2016 11:00:15

802.11n Low Channel U-NII 3 @ 55°C

* Spectrum 4

= REVe
2 SWT 16.7 ms ® VBW

\

Span 100.0 MHz

Function Resdlt

17.98 MHz

Date:26 AUG 2016 10:58:47

802.11n High Channel U-NII 3 @ 45°C
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Rel Level
= At
TOF
1 Oooupied Bandwidth

"-'".-N.h_“_h

WA

LT

10.0 MHz / Span 100.0 MHz
FURctian Funetion Resilt

16.74 MHz

Mrasuring. ..

Date:26 AUG 2016 12:15:23

802.11a High Channel U-NIl 1 @ 20°C/3.3VDC

Rel Level = REVe
s ALL SWT 16.7 ms @ VBW

TOF
1 Oooupied Bandwidth

e .,I_-r'-rl'"l

- .}"l'r‘.v I'.I
A nw"*“alp‘v"ﬂ‘-rw-»""wﬂﬂl'\'l*'mw
o T

10.0 MHz / Span 100.0 MHz
FURctian Funetion Resilt

16.74 MHz

Mrasuring. ..

Date:26 AUG 2016 12:16:16

802.11a High Channel U-NIl 1 @ 20°C/4.3VDC
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SECTION 3

TEST EQUIPMENT USED
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21 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.

(S"I::)) g:/':g::;) Test Equipment Type Serial Number Manufacturer Cal Date Cla)Ia[t):e
Radiated Test Setup
1033 Bilog Antenna 3142C 00044556 EMCO 09/25/14 09/25/16
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 09/29/15 09/29/16
1016 Pre-amplifier PAM-0202 187 PAM 12/15/15 12/15/16
7575 Egr”nb::tr;iizd waveguide | 3195 00155511 EMCO 05/12/16 05/12/17
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 03/17/16 03/17/17
8628 Pre-amplifier QL 01182835-J0 | 8986002 a‘:i“Star Technologies 01/11/16 01/11/17
1054 Horn antenna (18-40 GHz) 3116 9407-2233 EMCO 12/22/15 12/22/17
8789 20dB Attenuator HAT-20 YUU29001245 Mini Circuits Verified by 1003 and 7611
8792 20dB Attenuator HAT-20 YUU29001245 Mini Circuits Verified by 1003 and 7611

Pre-amplifier (18-40 GHz) SLKKa-30-6 15G27 Spacek Labs Verified by 1003 and 7611
1003 Signal Generator SMR-40 1104.0002.40 Rhode & Schwarz 05/16/16 05/16/17
7611 Signal/Spectrum Analyzer FSW26 102017 Rhode & Schwarz 02/01/16 02/01/17
8818 5.0GHz Band Notch Filter BRM50716 015 Micro-Tronics Verified by 1003 and 7611
AC Conducted Emissions
7620 EMI Test Receiver ESU40 100399 Rhode & Schwarz 09/03/15 09/03/16
7568 LISN ;_Clcc;L'SN'SO'ZS' 120305 Fischer Custom Comm. | 10/28/15 10/28/16
8822 20dB Attenuator 34-20-34 N/A MCE / Weinschel 02/29/16 02/28/17
8824 20dB Attenuator 34-20-34 N/A MCE / Weinschel 02/29/16 02/28/17
Antenna Conducted Port Test Setup
7611 Signal/Spectrum Analyzer FSW26 102017 Rhode & Schwarz 02/01/16 02/01/17
8825 20dB Attenuator 46-20-34 BK5773 Weinschel Corp. Verified by 7611 and 7608
7606 USB RF Power Sensor gz‘ég’&‘)’g’; 14100048SN0O048 | DARE!! Instruments 09/24/15 09/24/16
7607 USB RF Power Sensor RadiPower 14100048SNO047 | DARE!! Instruments 11/18/15 11/18/16

RPR3006W

7579 Temperature Chamber 115 151617 TestQuity 08/25/15 08/25/17
Miscellaneous
1123 DC Power Supply E3631A N/A Hewlett Packard Verified by 6452
6792 Multimeter 3478A 2911A70964 Hewlett Packard 08/14/15 08/14/16
7560 ﬁzrrz?;i:/e;/r Zi:’r:gz:ure/ iBTHX-W 1240476 Omega 10/19/15 10/19/16

Test Software EMC32 V8.53 Rhode & Schwarz N/A

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400
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2.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

2.2.1 Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 2.70 1.56 2.43
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.78

Coverage Factor (k): 2

Expanded Uncertainty: 3.57

222 Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 2.70 1.56 2.43
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 1.78

Coverage Factor (k): 2

Expanded Uncertainty: 3.56

2.2.3 Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.34 0.20 0.04
Cables Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 0.50 0.29 0.08
Combined Uncertainty (uc): 0.39

Coverage Factor (k): 1.96

Expanded Uncertainty: 0.76
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2.2.4 AC Conducted Emissions

Receiver/Spectrum Analyzer Rectangular 0.36 0.21 0.04
Cables Rectangular 0.50 0.29 0.08
LISN Rectangular 0.66 0.38 0.15
Attenuator Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 0.80

Coverage Factor (k): 2

Expanded Uncertainty: 159
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SECTION 4

DIAGRAM OF TEST SETUP

Page 126 of 132

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID PKRNVWMIFI7730
IC: 3229A-MIFI7730
Report No. SD72118338-0716H

3.1 TEST SETUP DIAGRAM

[ Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

Antenna Center Paint

|_.-
|-.

Y

|
3 meters |

| EU E : |
_I 0.8 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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[ Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

A
Y

| 3 meters |

_I 0.8 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz)
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Shielded Enclosure

*  EUT connected to one LISN, Unused LISN measuring port
connectors shall be terminated into 50 (0 loads,
LISN at least 80 cm from nearest part of EUT chassis.
Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical
with rear of tabletop,

conducting plane
. Rear of tabletop shall be 40 cm removed from a vertical

0.8 meters
conducting plane that is bonded to the ground plane.
-
. Interconnecting cables that hang claser than 40 em ta the graund | ‘
plane shall be folded back and farth in the center forming a
bundle 30 cm to 40 cm long.
[ e
0.8 meters
_bm. <)
)
Front View
Power Source
vy
PC running Receiver/Spectrum
automated software Analyzer
Conducted Emission Test Setup
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Environmental
Chamber

preme——— @ Communication
' ' Tester

¥ n

i EUT : Y

Power
Cambiner

m Measuring
< Equiprent

EUT connected to the measuring
equipment via suitable external
attenuator

Programmahble Power Supphy

Frequency Stability Test Configuration

* Diagram presented is for a typical licensed cellular test setup, the EUT on the other hand does not use a
Communication tester instead it uses a direct connection to the support laptop (please see separate test setup
photo for details).
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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41 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

WA o (M g EEE

A2LA Cert. No. 2955.13
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