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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1

7. Measurement Data

7.8. Power Spectral Density (15.247(e)) (continued)
7.8.23. HT20: Mid Channel — 6, J2401

Issue Date: 7/29/2013
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7.8.24. HT20: Mid Channel — 6, J2402
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Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data

7.8. Power Spectral Density (15.247(e)) (continued)
7.8.25. HT20: High Channel — 11, J2400
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7.8.26. HT20: High Channel — 11, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1
7. Measurement Data

7.8. Power Spectral Density (15.247(e)) (continued)
7.8.27. HT20: High Channel — 11, J2402

Issue Date: 7/29/2013
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7.8.28. HT40: Low Channel — 3, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.29. HT40: Low Channel — 3, J2401

7.8.30. HT40: Low Channel — 3, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.31. HT40: Mid Channel — 6, J2400

7.8.32. HT40: Mid Channel — 6, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.33. HT40: Mid Channel — 6, J2402

7.8.34. HT40: High Channel — 9, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.35. HT40: High Channel - 9, J2401

7.8.36. HT40: High Channel — 9, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)

Measurement Results in 5725 MHz to 5850 MHz band

802.11a Maximum Power Spectral T(l):,tg\lNl\eA?X
Mode Frequency Density Spectral Limit Result
Channel J5000 | J5001 | J5002 Density
(MHz) (dBm) (dBm) (dBm)
Low 5744.9992 | -18.68 -19.67 -19.23 -14.40 8.00 | Compliant
Middle | 5784.9992 | -19.74 -20.49 -18.63 -14.78 8.00 | Compliant
High 5824.9992 | -20.84 -21.07 -19.27 -15.55 8.00 | Compliant
HT20 Maximum Power Spectral Tcl):}g\lNl\éI?x
Mode Frequency Density s Limit
pectral Result
J5000 | J5001 | J5002 Density
Channel (MH2) (dBm) @Bm) | (dBm)
Low 5744.9992 | -19.58 -20.09 -16.98 -13.89 8.00 | Compliant
Middle | 5784.9992 | -20.01 -20.96 -18.81 -15.07 8.00 | Compliant
High 5824.9992 | -19.73 -20.83 -20.55 -15.57 8.00 | Compliant
HT40 Maximum Power Spectral T(I)Dtg\lNl\élrax
Mode Frequency Density Spectral Limit Result
J5000 [ J5001 [ J5002 Density
Channel (MHz) (dBm) @Bm) | (dBm)
Low 5754.9837| -15.30 -14.93 -13.27 -9.63 8.00 | Compliant
High 5794.9862 | -16.83 -16.66 -16.03 -11.72 8.00 | Compliant
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.37. 802.11a: Low Channel — 149, J5000

7.8.38. 802.11a: Low Channel — 149, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.39. 802.11a: Low Channel — 149, J5002

7.8.40. 802.11a: Middle Channel — 157, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.41. 802.11a: Middle Channel — 157, J5001

7.8.42. 802.11a: Middle Channel — 157, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.43. 802.11a: High Channel — 165, J5000

7.8.44. 802.11a: High Channel — 165, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.45. 802.11a: High Channel — 165, J5002

7.8.46. HT20: Low Channel — 149, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.47. HT20: Low Channel — 149, J5001

7.8.48. HT20: Low Channel — 149, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.49. HT20: Middle Channel — 157, J5000

7.8.50. HT20: Middle Channel — 157, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.51. HT20: Middle Channel — 157, J5002

7.8.52. HT20: High Channel — 165, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.53. HT20: High Channel — 165, J5001

7.8.54. HT20: High Channel — 165, J5002

Page 277 of 326

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



A

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.55. HT40: Low Channel — 151, J5000

7.8.56. HT40: Low Channel — 151, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.57. HT40: Low Channel — 151, J5002

7.8.58. HT40: High Channel — 159, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.8. Power Spectral Density (15.247(e)) (continued)
7.8.59. HT40: High Channel — 159, J5001

7.8.60. HT40: High Channel — 159, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.9. Conducted Emissions

Regulatory Limit: FCC Part 15.207, IC RSS-213 6.3, RSS-GEN

Frequency Range Limits
B
(MH2) (dBuv)
Quasi-Peak Average
0.15to0 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0t0 30.0 60 50
* Decreases with the logarithm of the frequency.
Measurement Equipment Used to Perform Test
Device Manufacturer Model No. Serial No. Cal Due
LISN EMCO 3825/2 9109-1860 7212013
EMI Receiver Hewlett Packard 8546A 3330A00115 6/13/2014
Manufacturer Software Description Title/Model # Rev.
Compli . Test Report
nglﬁjlv?,%%e Test Report Generation Software anegzg: 1.0
Measurement & Equipment Setup
Test Date: 04/25/2013
Test Engineer: Cody Merry
Site Temperature (°C): 21
Relative Humidity (%RH): 37
Frequency Range: 0.15 MHz to 30 MHz
EMI Receiver IF Bandwidth: 9 kHz
EMI Receiver Avg Bandwidth: 30 kHz
Detector Functions: Peak, Quasi-Peak & Average

Test Procedure
Test measurements were made in accordance with ANSI C63.10-2009, Standard
Methods of Measurement for Testing Unlicensed Wireless Devices..
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Test Number: 219-13R1

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 7/29/2013

7. Measurement Data (continued)
7.9. Conducted Emissions

7.9.1. 120 Volts, 60 Hz Phase

Test No.: 219-13, 120 Volts, 60 Hz Phase FCC,Class B
80
70
T
&0 =
""!-....“‘_“h
=t [
agpv 0 iR ] T A
30 i 0 I it S 1 i i
20 —]
10
0
A 1. Frequency (MHZ} 10. 100.
QP QP QP Avg Avg Avg
Fr%c\]/ll;ezr;cy Tgéfr{}? Amp Limit Margin Amp Limit Margin Comments
H (dBuv) | (dBuv) (dB) (dBuv) | (dBupv) (dB)
.2452 52.80 50.37 61.92 -11.55 40.22 51.92 -11.70
.5232 49.09 46.56 56.00 -9.44 35.75 46.00 -10.25
.9690 47.57 44.48 56.00 -11.52 32.04 46.00 -13.96
1.0309 47.72 43.63 56.00 -12.37 33.09 46.00 -12.91
1.2915 48.85 44.14 56.00 -11.86 33.79 46.00 -12.21
2.0244 47.23 42.35 56.00 -13.65 32.30 46.00 -13.70
2.7370 47.79 41.30 56.00 -14.70 30.50 46.00 -15.50
3.4900 45.48 39.92 56.00 -16.08 28.71 46.00 -17.29
4.3502 44.21 38.83 56.00 -17.17 28.70 46.00 -17.30
9.8360 37.96 32.16 60.00 -27.84 25.76 50.00 -24.24
13.8289 38.19 33.06 60.00 -26.94 26.43 50.00 -23.57
15.0746 37.49 31.62 60.00 -28.38 25.24 50.00 -24.76
20.2634 36.53 30.44 60.00 -29.56 24.06 50.00 -25.94
26.4165 32.19 27.14 60.00 -32.86 20.84 50.00 -29.16
29.1606 41.28 36.60 60.00 -23.40 30.17 50.00 -19.83
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Test Number: 219-13R1
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CERTIFICATE NUMBER: 1673.01

Issue Date: 7/29/2013

7. Measurement Data (continued)
7.9. Conducted Emissions

7.9.2. 120 Volts, 60 Hz Neutral

Test No.: 219-13, 120 Voits, 60 Hz Neutral FCC,Class B
80
70
T
&0 =
H""-...,_
50 ==
agpv 0 B AL
30 == = el
20 - T 1=+
10
0
A 1. Freguency (MHz) 10. 100.
QP QP QP Avg Avg Avg
Fr?&iezr;cy F(’SBAT/;) Amp Limit Margin Amp Limit Margin Comments
" (dBpv) | (dBuv) (dB) (dBpv) | (dBuv) (dB)
.2504 52.84 48.79 61.74 -12.95 41.51 51.74 -10.23
.4836 47.10 44.22 56.28 -12.06 34.91 46.28 -11.37
.7399 33.47 27.61 56.00 -28.39 17.84 46.00 -28.16
.9609 46.40 43.17 56.00 -12.83 30.02 46.00 -15.98
1.0512 44.25 36.56 56.00 -19.44 18.97 46.00 -27.03
1.2897 47.35 43.58 56.00 -12.42 29.65 46.00 -16.35
2.0476 46.78 41.51 56.00 -14.49 30.33 46.00 -15.67
2.8095 45.76 40.26 56.00 -15.74 28.50 46.00 -17.50
6.4805 39.79 34.00 60.00 -26.00 25.55 50.00 -24.45
10.2293 37.19 31.48 60.00 -28.52 24.88 50.00 -25.12
13.6123 37.23 31.98 60.00 -28.02 25.34 50.00 -24.66
16.2260 35.12 29.45 60.00 -30.55 23.06 50.00 -26.94
20.3676 35.77 29.90 60.00 -30.10 23.72 50.00 -26.28
24.4977 26.21 20.74 60.00 -39.26 14.21 50.00 -35.79
29.2927 41.62 36.38 60.00 -23.62 29.88 50.00 -20.12
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
Requirement: (FCC OET publication number 558074)
Preferably, all measurements of maximum conducted (average) output

power will be performed with the EUT transmitting continuously (i.e.,
with a duty cycle of greater than or equal to 98%).

Procedure: Duty cycle measurements were made according to the procedure
detailed FCC OET publication number KDB 558074 D01 v03r01,
Section 6.0b.

Conclusion:  The tested device operates with a duty cycle of greater than or equal to
98%.

7.10.1. 2.4 GHz 802.11b: Low Channel — 1, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.2. 2.4 GHz 802.11b: Low Channel — 1, J2401

7.10.3. 2.4 GHz 802.11b: Low Channel — 1, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.4. 2.4 GHz 802.11b: Middle Channel — 6, J2400

7.10.5. 2.4 GHz 802.11b: Middle Channel — 6, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.6. 2.4 GHz 802.11b: Middle Channel — 6, J2402

7.10.7. 2.4 GHz 802.11b: High Channel — 11, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.8. 2.4 GHz 802.11b: High Channel — 11, J2401

7.10.9. 2.4 GHz 802.11b: High Channel — 11, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.10. 2.4 GHz 802.11g: Low Channel -1, J2400

7.10.11. 2.4 GHz 802.119: Low Channel — 1, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.12. 2.4 GHz 802.11g: Low Channel — 1, J2402

7.10.13. 2.4 GHz 802.11g: Middle Channel — 6, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.14. 2.4 GHz 802.11g: Middle Channel — 6, J2401

7.10.15. 2.4 GHz 802.11g: Middle Channel — 6, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.16. 2.4 GHz 802.11g: High Channel — 11, J2400

7.10.17. 802.11g: High Channel — 11, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.18. 2.4 GHz 802.11g: High Channel — 11, J2402

7.10.19. 2.4 GHz HT20: Low Channel — 1, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.20. 2.4 GHz HT20: Low Channel — 1, J2401

7.10.21. 2.4 GHz HT20: Low Channel — 1, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.22. 2.4 GHz HT20: Middle Channel — 6, J2400

7.10.23. 2.4 GHz HT20: Middle Channel — 6, J2401

Page 295 of 326

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



A

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.24. 2.4 GHz HT20: Middle Channel — 6, J2402

7.10.25. 2.4 GHz HT20: High Channel — 11, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.26. 2.4 GHz HT20: High Channel — 11, J2401

7.10.27. 2.4 GHz HT20: High Channel — 11, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.28. 2.4 GHz HT40: Low Channel — 3, J2400

7.10.29. 2.4 GHz HT40: Low Channel — 3, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.30. HT40: Low Channel — 3, J2402

7.10.31. HT40: Middle Channel — 6, J2400
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.32. 2.4 GHz HT40: Middle Channel — 6, J2401

7.10.33. 2.4 GHz HT40: Middle Channel — 6, J2402
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.34. 2.4 GHz HT40: High Channel — 9, J2400

7.10.35. 2.4 GHz HT40: High Channel — 9, J2401
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.36. 2.4 GHz HT40: High Channel — 9, J2402

7.10.37. 5 GHz 802.11a: Low Channel — 149, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.38. 5 GHz 802.11a: Low Channel — 149, J5001

7.10.39. 5 GHz 802.11a: Low Channel — 149, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.40. 5 GHz 802.11a: Middle Channel — 157, J5000

7.10.41. 5 GHz 802.11a: Middle Channel — 157, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.42. 5 GHz 802.11a: Middle Channel — 157, J5002

7.10.43. 5 GHz 802.11a: High Channel — 165, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.44. 5 GHz 802.11a: High Channel — 165, J5001

7.10.45. 5 GHz 802.11a: High Channel — 165, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.46. 5 GHz HT20: Low Channel — 149, J5000

7.10.47.5 GHz HT20: Low Channel — 149, J5001

Page 307 of 326

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



A

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.48. 5 GHz HT20: Low Channel — 149, J5002

7.10.49. 5 GHz HT20: Middle Channel — 157, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.50. 5 GHz HT20: Middle Channel — 157, J5001

7.10.51. 5 GHz HT20: Middle Channel — 157, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.52. 5 GHz HT20: High Channel — 165, J5000

7.10.53. 5 GHz HT20: High Channel — 165, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.54. 5 GHz HT20: High Channel — 165, J5002

7.10.55. 5 GHz HT40: Low Channel — 151, J5000
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.56. 5 GHz HT40: Low Channel — 151, J5001

7.10.57. 5 GHz HT40: Low Channel — 151, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.58. 5 GHz HT40: High Channel — 159, J5000

7.10.59. 5 GHz HT40: High Channel — 159, J5001
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)
7.10. Duty Cycle
7.10.60. 5 GHz HT40: High Channel — 159, J5002
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)

7.11. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

Requirement: (15.247(i))

Systems operating under the provisions of this section shall be operated
in a manner that ensures that the public is not exposed to radio
frequency energy levels in excess of the Commission’s guidelines.
Devices are subject to the radio frequency radiation exposure
requirements specified in 47CFR 1.1307(b), FCC 47 CFR 2.1091 and
47 CFR 2.1093, as appropriate. All equipment shall be considered to
operate in a “general population/uncontrolled” environment.

Conclusion: The device under test is meets radio frequency radiation exposure
requirements specified in 47CFR 1.1307(b), § 2.1091 and § 2.1093.

Measurement Results — 2.4 GHz

DUT DUT
802.11b Digﬂtzsce Output | Antenna Power Density Limit
'f\]/IOdel cm) Power Gain (mW/cm2) | Result
Channe (@Bm) @Bi) | (Mmwicm2)| (Wim2)
Frequency
(1) ) 3) (4) (5)
2412 20.0 22.76 3.0 0.0749301 | 0.7493005 1 Compliant
2437 20.0 23.13 3.0 0.0816678 | 0.8166778 1 Compliant
2462 20.0 23.06 3.0 0.0803039 | 0.8030390 1 Compliant
DUT DUT
802'319 Digl'ltzsce Output | Antenna Power Density Limit
c'r\mﬂo el cm) Power Gain (mW/cm2) | Result
e (dBm) @Bi) |mwicm2)| Wim2)
Frequency
@) (@) ) (4) (5)
2412 20.0 19.23 3.0 0.0332592 | 0.3325919 1 Compliant
2437 20.0 20.20 3.0 0.0416050 | 0.4160504 1 Compliant
2462 20.0 20.66 3.0 0.0461890 | 0.4618905 1 Compliant
DUT DUT
HT20 Digﬂtzsce Output | Antenna Power Density Limit
't\:IOdel i) Power Gain (mW/cm2) | Result
Channe (dBm) @Bi) | mwicm2)| (Wim2)
Frequency
(1) @) 3) (4) (5)
2412 20.0 19.22 3.0 0.0331415 | 0.3314155 1 Compliant
2437 20.0 19.60 3.0 0.0362324 | 0.3623240 1 Compliant
2462 20.0 19.49 3.0 0.0353012 | 0.3530125 1 Compliant
DUT DUT
HTgO Digl'ltzsce Output | Antenna Power Density Limit
':1"0 el cm) Power Gain (mW/ecm2) | Result
S (dBm) (dBi) (mW/cm2)| (W/m2)
Frequency
) () ) (4) (5)
2422 20.0 18.71 3.0 0.0294892 | 0.2948924 1 Compliant
2437 20.0 18.92 3.0 0.0328629 | 0.3286287 1 Compliant
2452 20.0 18.61 3.0 0.0287974 | 0.2879737 1 Compliant
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)

7.11. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

Measurement Results —5 GHz

DUT DUT
802.(:5161 DigﬂtZEce Output | Antenna Power Density Limit
It\]/Io el cm) Power Gain (mWicm2) | Result
Channe (@Bm) @Bi) | (Mmwicm2)| (Wim2)
Frequency
(1) (2 (3) (4) (%)
5745 20.0 16.43 3.0 0.0174567 | 0.1745666 1 Compliant
5785 20.0 15.79 3.0 0.0150596 | 0.1505955 1 Compliant
5825 20.0 15.74 3.0 0.0148712 | 0.1487119 1 Compliant
MPE DUT DUT _
HT20 Mode | piciance | QUIPUL | Antenna Power Density Limit
Channel (cm) Power Gain (mMW/em2) | Result
Frequency (dBm) (dBi) (mW/cm2) | (W/m2)
1) (2 (3) 4 (5)
5745 20.0 16.29 3.0 0.0169097 | 0.1690968 1 Compliant
5785 20.0 16.10 3.0 0.0161573 | 0.1615730 1 Compliant
5825 20.0 15.72 3.0 0.0148309 | 0.1483094 1 Compliant
VPE DUT DUT .
HT40 Mode | pistance | QUtPUL | Antenna Power Density Limit
Channel (cm) Power Gaip (mW/cm2) Result
Frequency (dBm) (dBi) (mW/cm?2) | (W/m2)
(1) (2) (3) 4 (5)
5745 20.0 16.17 3.0 0.0164475 | 0.1644747 1 Compliant
5785 20.0 19.53 3.0 0.0356621 | 0.3566212 1 Compliant
PD = OP + AG
(4 x 1 xd?)

PD = Power Density

OP = DUT Output Power (dBm)
AG = Antenna Gain (dBi)

D = MPE Distance

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
device designed to be used so that the radiating structure(s) of the device is/are within 20
centimeters of the body of the installer. All other mobile and unlicensed transmitting devices are
categorically excluded from routine environmental evaluation for RF exposure prior to equipment
authorization or use, except as specified in §8 1.1307(c) and 1.1307(d) of this chapter.

Section 7.4 of this test report.

Data supplied by the client.
Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B):
Limits for General Population/Uncontrolled Exposure.

a s~ w D
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

7. Measurement Data (continued)

7.11. Public Exposure to Radio Frequency Energy Levels (15.247(i), (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102 (cont.)

Simultaneous Transmission of 2.4 GHz and 5.8 GHz WiFi Radios. The highest levels for
each of the modes of operation are summed in the following table.

MPE DUT DUT .
Worse Case Mode of Distance Output Antenna Power Density Limit
Operation (cm) Power Gain (mW/cm2) Result
(dBm) (dBi) (mwicm2) | (Wim2)
Mode MHz ) @) 3) ) ©)

802.11b 2437 20.0 23.13 3.00 0.0816678 0.8166778 1 Compliant
802.11a HT40 5795 20.0 19.53 3.00 0.0356621 0.3566212 Compliant
SUM 20.0 N/A N/A 0.1173299 1.1732990 1 Compliant

Using Directional Gain = Gay + 10 * Log10 (Nan / Nss) dBi where Nant is the number of

MIMO Antennas, and Nss is the number of spatial streams (1). A consideration for Antenna
Array Gain is also calculated in the following table.

DUT DUT :
Worse Case Mode of Digﬂtzsce Output Aﬁtré?r/]a Power Density Limit
Operation (cm) Power Gain (mW/cm?2) Result
(dBm) ( d?3i) (mWicm2) (W/m?2)
Mode MHz 1) ) 3) 4) (5)

802.11b 2437 20.0 23.13 7.8 0.2450033 | 2.4500334 1 Compliant
802.11a HT40 5795 20.0 19.53 7.8 0.1069863 1.0698635 1 Compliant
SUM 20.0 N/A N/A 0.3519897 3.5198969 1 Compliant

However, based upon a recent study by the FCC and KDB 662911 D01 published 5-28-

2013, Array Gain for IEEE 802.11 device with antenna arrays less than 4 or channel widths
greater then 40 MHz, the value for Array Gain is O dB.
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.1. Spurious Radiated Emissions - Front
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.2. Spurious Radiated Emissions below 30 MHz - Rear
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.3. Spurious Radiated Emissions 30 MHz to 1 GHz - Rear
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.4. Harmonic Radiated Emissions above 1 GHz — Front
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.5. Harmonic Radiated Emissions 1 to 18 GHz — Rear
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.6. Harmonic Radiated Emissions 18 to 40 GHz — Rear
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.7. Conducted Emissions Front
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013

8. Test Setup Photographs
8.8. Conducted Emissions Rear
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CERTIFICATE NUMBER: 1673.01

Test Number: 219-13R1 Issue Date: 7/29/2013
9. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC) and Industry Canada
standards. A description of the test sites is on file with the FCC (registration number 96392)
and Industry Canada (file number IC 3023A-1).

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16" x 20' x 12’ ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meter W x 1.5 meter L x 2.0 meter
H, floor standing or table top.
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