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802.11n-HT20 Out-of-Band Emissions
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Channel 11 (2462MHz)

100kHz PSD reference Level
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Spurious Emission 30MHz ~ 25GHz
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Spurious Emission 30MHz ~ 25GHz
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7.6. Radiated Spurious Emission Measurement
7.6.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title
47 CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZ] [VIm] [Meters]
0.009 — 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.6.2. Test Procedure Used
KDB 558074 D01v03r02 — Section 12.2.3 (quasi-peak measurements)
KDB 558074 D01v03r02 — Section 12.2.4 (peak power measurements)

KDB 558074 D01v03r02 — Section 12.2.5 (average power measurements)

7.6.3. Test Setting

Peak Field Strength Measurements per Section 12.2.4 of KDB 558074 DO1v03r02

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = as specified in Table 1

3. VBW = 3MHz

4. Detector = peak

5. Sweep time = auto couple
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6. Trace mode = max hold
7. Trace was allowed to stabilize

Table 1 - RBW as a function of frequency

Frequency RBW
9 ~ 150 kHz 200 ~ 300 Hz
0.15 ~ 30 MHz 9 ~10kHz
30 ~ 1000 MHz 100 ~ 120 kHz
> 1000 MHz 1 MHz

Average Field Strength Measurements per Section 12.2.5.1 of KDB 558074 DO1v03r02

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW = 1/T

4. De As an alternative, the instrument may be set to linear detector mode. Ensure that video
filtering is applied in linear voltage domain (rather than in a log or dB domain). Some
instruments require linear display mode in order to accomplish this. Others have a setting for
Average-VBW Type, which can be set to “Voltage” regardless of the display mode

5. Detector = Peak

6. Sweep time = auto

7. Trace mode = max hold

8. Allow max hold to run for at least 50 times (1/duty cycle) traces

FCC ID: 2AC5ZH806P Page Number: 38 of 59




m I‘ Report No.: 1409RSU01201

7.6.4. Test Setup
9kHz ~ 30MHz Test Setup:
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N,
e

L i |
(Igm Mr— 3 M ]
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Test Receiver

30MHz ~ 1GHz Test Setup:
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| 7
0.8'm e 3Sm . ==A -
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2
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| - |
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1GHz ~ 25GHz Test Setup:

EUT

FCC ID: 2AC5ZH806P
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7.6.5. Test Result

Test Mode:

802.11n-HT40

Test Site:

AC1

Test Channel:

06

Test Engineer:

Milo Li

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. The worst case of Radiated Spurious Emission.

3. Other frequency was 20dB below limit line within 1-18GHz, there is not show in

the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBpV/m)
* 3185.4 35.9 3.6 39.5 78.0 -38.5 | Peak | Horizontal
* 4412.0 354 55 40.9 78.0 -37.1 Peak | Horizontal
4844.0 34.8 6.5 41.3 74.0 -32.7 Peak | Horizontal
7266.0 35.3 13.9 49.2 74.0 -24.8 Peak | Horizontal
* 3282.7 34.9 3.3 38.2 78.0 -39.8 Peak Vertical
* 4412.0 35.2 5.5 40.7 78.0 -37.3 Peak Vertical
4844.0 35.3 6.5 41.8 74.0 -32.2 Peak Vertical
7266.0 34.4 13.9 48.3 74.0 -25.7 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (98.0dBuV/m).

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)

FCC ID: 2AC5ZH806P
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The worst case of Radiated Emission below 1GHz:

Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:47

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: VULB9162_0.03-8GHz Polarity: Horizontal

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2462MHz

80
70
60
50
1]
T 40 I
s
=
=20
i
3 20
10
0
-10
-20
30
frequsncy(MHz) :
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 131.850 14.015 35.644 -29.485 43.500 -21.629 QP
2 * 684.265 19.879 30.346 -26.121 46.000 -10.467 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Milo Li

Site: AC1

Time: 2014/09/08 - 17:47

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: VULB9162_0.03-8GHz

Polarity: Vertical

EUT: IP CAMERA

Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2462MHz

80
70
60
50
]
T 40 |
>
3
D 30
]
2 20
10
0
-10
-20
30
Frequency(MHz) .
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 41.640 21.660 38.927 -18.340 40.000 -17.267 QP
2 666.805 21.269 31.994 -24.731 46.000 -10.725 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Roy Cheng

Site: AC1

Time: 2014/09/11 - 16:39

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: FMZB1519_0.009-30MHz

Polarity: Face On

EUT: IP CAMERA

Power: AC 120V/60Hz

Note: There is the ambient noise within frequency range 9kHz~30MHz.

130
E
=
2 g0
]
8 70
60
50
40
30
0.009 0.01 0.1 0.15
_Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 0.049 50.367 29.861 -63.422 113.789 20.505 QP
2 * 0.105 44.143 23.996 -63.029 107.173 20.147 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AC5ZH806P

Page Number: 44 of 59




Report No.: 1409RSU01201

Engineer: Roy Cheng

Site: AC1

Time: 2014/09/11 - 16:41

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: FMZB1519_0.009-30MHz

Polarity: Face On

EUT: IP CAMERA

Power: AC 120V/60Hz

Note: There is the ambient noise within frequency range 9kHz~30MHz.

Level(dBuV/m)

110

80

70

50

pirquencyibite)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 2.513 30.495 10.336 -39.005 69.500 20.159 QP
2 * 7.041 30.974 10.579 -38.526 69.500 20.395 QP

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Roy Cheng

Site: AC1 Time: 2014/09/11 - 17:39
Limit: FCC_Part15.209_RE(3m) Margin: 0
Probe: BBHA9170_18-40GHz Polarity: Horizontal
EUT: IP CAMERA Power: AC 120V/60Hz
Note: There is the ambient noise within frequency range 18 ~ 25GHz.
100
80
70
T 60 1 2
% 50 kiAo v Ty R e S S S W‘
§ 4 I T
30
20
10
0
18000 25000
fisquencyibdii)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 21517.500 | 55.869 17.883 -18.131 74.000 37.986 PK
2 21517.650 | 43.351 5.365 -10.649 54.000 37.986 AV
3 22630.500 | 56.509 18.223 -17.491 74.000 38.286 PK
4 * 22630.540 | 44.310 6.024 -9.690 54.000 38.286 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Roy Cheng

Site: AC1

Time: 2014/09/11 - 17:43

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: BBHA9170_18-40GHz

Polarity: Vertical

EUT: IP CAMERA

Power: AC 120V/60Hz

Note: There is the ambient noise within frequency range 18 ~ 25GHz.

100
80
70
£ 60 1 3
% e By
g SOMWW“MW"' AR b - E
é’ 0 3 L
30
20
10
0
18000 25000
fisquencyibdii)
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 22686.500 | 55.811 17.457 -18.189 74.000 38.354 PK
2 * 22686.540 | 43.598 5.244 -10.402 54.000 38.354 AV
3 24205.500 | 56.430 17.607 -17.570 74.000 38.823 PK
4 24205.658 | 42.518 3.695 -11.482 54.000 38.823 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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7.7. Radiated Restricted Band Edge Measurement

7.7.1. Test Result

Engineer: Milo Li

Site: AC1

Time: 2014/09/08 - 17:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: IP CAMERA

Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2412MHz

120

80

70

Level(dBuV/m)

60 et TN

| § T YA O SR ) PP T R YT TR P IPYT S I R Y KSR PR Iy o ..,,1.’\;/
d ¢

50

40

30

20

2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415

Frequency(MHz)

2422

No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2390.000 | 58.449 27.765 -15.551 74.000 30.684 PK
2 * 2410.632 | 97.668 67.021 N/A N/A 30.647 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:15
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: BBHA9120D 1-18GHz Polarity: Horizontal

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2412MHz

120
2
T 80
s
=
270
T
8 60
50 1
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Fraquency(MHz) .
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 45.638 14.954 -8.362 54.000 30.684 AV
2 * 2412.704 | 92.980 62.336 N/A N/A 30.643 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:15

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: BBHA9120D 1-18GHz Polarity: Vertical

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) :
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 58.398 27.714 -15.602 74.000 30.684 PK
2 * 2410.632 | 98.007 67.360 N/A N/A 30.647 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AC5ZH806P
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Report No.: 1409RSU01201

Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:16
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: BBHA9120D 1-18GHz Polarity: Vertical

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11b at channel 2412MHz
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Level(dBuV/m)
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Freqqggﬂ(MHz}

No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuVv/m) | (dBuV)
1 2390.000 | 45.684 15.000 -8.316 54.000 30.684 AV
2 * 2411.304 | 93.913 63.267 N/A N/A 30.646 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

FCC ID: 2AC5ZH806P
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Report No.: 1409RSU01201

Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:17
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: BBHA9120D 1-18GHz Polarity: Horizontal

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11n-HT20 at channel 2462MHz
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2452 2455 2457.5 2460 2462.5 2465 2467.5 2470 2472.5 2475 2477.5 2480 2482.5 2485 2487.5 2490 2492.5 2495 2497.5 2500
Fraquency(MHz) :
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2467.120 | 94.733 64.108 N/A N/A 30.625 PK
2 2483.500 | 58.557 27.884 -15.443 74.000 30.673 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No

.. 1409RSU01201

Engineer: Milo Li

Site: AC1

Time: 2014/09/08 - 17:19

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: IP CAMERA

Power: AC 120V/60Hz

Worst Case Mode: 802.11n-HT20 at channel 2462MHz
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2452 2455 2457.5 2460 2462.5 2465 2467.5 2470 2472.5 2475 2477.5 2480 2482.5 2485 2487.5 2490 2492.5 2495 2497.5 2500
Frequency(MHz) .
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2455.792 83.873 53.271 N/A N/A 30.602 AV
2 2483.500 | 45.803 15.130 -8.197 54.000 30.673 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1409RSU01201

Engineer: Milo Li

Site: AC1 Time: 2014/09/08 - 17:19
Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: BBHA9120D 1-18GHz Polarity: Vertical

EUT: IP CAMERA Power: AC 120V/60Hz

Worst Case Mode: 802.11n-HT20 at channel 2462MHz
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2452 2455 2457.5 2460 2462.5 2465 2467.5 2470 2472.5 2475 2477.5 2480 2482.5 2485 2487.5 2490 2492.5 2495 2497.5 2500
Frequency(MHz) :
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2463.712 | 92.238 61.623 N/A N/A 30.615 PK
2 2483.500 | 57.618 26.945 -16.382 74.000 30.673 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No

.. 1409RSU01201

Engineer: Milo Li

Site: AC1

Time: 2014/09/08 - 17:20

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: IP CAMERA

Power: AC 120V/60Hz

Worst Case Mode: 802.11n-HT20 at channel 2462MHz
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Frequency(MHz) :
No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuVv/m) | (dB)
(dBuVv/m) | (dBuV)
1 * 2468.776 | 82.307 51.677 N/A N/A 30.630 AV
2 2483.500 | 45.681 15.008 -8.319 54.000 30.673 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1409RSU01201

7.8. AC Conducted Emissions Measurement

7.8.1. Test Limit

FCC Part 15 Subpart C Paragraph 15.207 Limits
Frequency QP AV
(MHz) (dBuV) (dBuV)
0.15- 0.50 66 - 56 56 — 46
0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.

Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15MHz to
0.5MHz.

7.8.2. Test Setup

Non-conductive table

l
Adapter
\\ / a\ € /fO/ g.rt;‘;:;o
\

plane

HJ 08m L=

0.4m
AMN
hy e | e =
0.4 m to vertical ground Bonded to horizontal -
reference plane ground plane

Vertical ground reference plane
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m I‘ Report No.: 1409RSU01201

7.8.3. Test Result

Engineer: Milo Li

Site: SR2 Time: 2014/09/11 - 16:58
Limit: FCC_Part15.207_CE_AC Power Margin: 0

Probe: ENV216 101683 Filter On Polarity: Line

EUT: IP CAMERA Power: AC 120V/60Hz

Note: Normal Operation
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuV) (dB)
(dBuVv) (dBuVv)
1 0.154 38.479 27.740 -27.302 65.781 10.740 QP
2 0.154 21.835 11.095 -33.946 55.781 10.740 AV
3 0.182 35.522 25.474 -28.872 64.394 10.048 QP
4 0.182 19.297 9.249 -35.097 54.394 10.048 AV
5 0.214 30.157 20.200 -32.892 63.049 9.957 QP
6 0.214 15.504 5.548 -37.544 53.049 9.957 AV
7 0.442 35.298 25.179 -21.726 57.024 10.120 QP
8 * 0.442 29.870 19.750 -17.154 47.024 10.120 AV
9 10.498 22.392 12.268 -37.608 60.000 10.124 QP
10 10.498 16.213 6.089 -33.787 50.000 10.124 AV
11 20.990 21.323 11.177 -38.677 60.000 10.145 QP
12 20.990 18.375 8.230 -31.625 50.000 10.145 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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m I‘ Report No.: 1409RSU01201

Engineer: Milo Li

Site: SR2 Time: 2014/09/11 - 17:03
Limit: FCC_Part15.207_CE_AC Power Margin: 0

Probe: ENV216 101683 Filter On Polarity: Neutral

EUT: IP CAMERA Power: AC 120V/60Hz

Note: Normal Operation
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No | Flag | Mark | Frequency | Measure Reading Over Limit | Limit Factor Type
(MHz) Level Level (dB) (dBuv) (dB)
(dBuV) (dBuVv)
1 * 0.150 37.695 26.553 -28.305 66.000 11.142 QP
2 0.150 23.959 12.817 -32.041 56.000 11.142 AV
3 0.162 36.355 26.276 -29.006 65.361 10.078 QP
4 0.162 23.832 13.754 -31.529 55.361 10.078 AV
5 0.322 23.890 13.836 -35.765 59.655 10.054 QP
6 0.322 14.781 4.727 -34.874 49.655 10.054 AV
7 0.382 24.116 14.017 -34.120 58.236 10.099 QP
8 0.382 18.787 8.688 -29.449 48.236 10.099 AV
9 10.278 27.370 17.213 -32.630 60.000 10.156 QP
10 10.278 19.414 9.258 -30.586 50.000 10.156 AV
11 20.990 25.332 15.145 -34.668 60.000 10.187 QP
12 20.990 20.917 10.730 -29.083 50.000 10.187 AV

Note: Measure Level (dBuV) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB).
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8. CONCLUSION

Report No.: 1409RSU01201

The data collected relate only the item(s) tested and show that the IP CAMERA FCC ID:

2AC5ZH806P is in compliance with Part 15C of the FCC Rules.

The End
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