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1 Test Summary

Test Items Test Requirement Result
15.247

Radiated Emissions 15.205(a) PASS

15.209(a)
Conducted Emissions 15.207(a) PASS
6dB Bandwidth 15.247(a)(2) PASS
Maximum Peak Output Power 15.247(b)(3),(4) PASS
Power Spectral Density 15.247(e) PASS
Band Edge 15.247(d) PASS
Antenna Requirement 15.203 PASS
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2 General Information

2.1 General Description of E.U.T.

Product Name - IPWFC

Model No. : WFC-1000

Brand Name - N/A

Model Description - N/A

Operation Frequency : 2412MHz ~ 2462MHz

Type of Modulation : IEEE 802.11b (CCK/QPSK/BPSK,11Mbps max.)

IEEE 802.11g (BPSK/QPSK/16QAM/64QAM,54Mbps max.)
IEEE 802.11n  (BPSK/QPSK/16QAM/64QAM,HT20:72Mbps

max.)
Oscillator : 24MHz for RF module
Antenna Gain : 2dBi
2.2 Details of E.U.T.
Technical Data 1 (1) AC 120V

2.3 Channel List

Channel List for 802.11b/g/n(20MHz)
Frequency Frequency Frequency Frequency
Channel Channel Channel Channel
(MHz) (MHz) (MHz) (MHz)
01 2412 04 2427 07 2442 10 2457
02 2417 05 2432 08 2447 11 2462
03 2422 06 2437 09 2452

2.4 Description of Support Units

No. Equipment Manufacturer Model No. Serial No.
1. - - - -
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25 Test Mode

Table 1 Tests Carried Out Under FCC part 15.247

Test Items Mode Data Rate Channel | TX/RX
802.11b 11 Mbps 1/6/11 X
Maximum Peak Output Power 802.11¢g 54 Mbps 1/6/11 TX
802.11n HT20 108 Mbps 1/6/11 TX
802.11b 11 Mbps 1/6/11 X
Power Spectral Density 802.11¢g 54 Mbps 1/6/11 X
802.11n HT20 108 Mbps 1/6/11 TX
802.11b 11 Mbps 1/11 X
Frequency Range 802.11g 54 Mbps 1/11 TX
802.11n HT20 108 Mbps 1/11 TX
802.11b 11 Mbps 1/6/11 X
Transmitter Spurious Emissions 802.11¢g 54 Mbps 1/6/11 TX
802.11n HT20 108 Mbps 1/6/11 TX

Note :Parameters set by test software during channel & power tests, the software provided by the
customer was used to set the operating channels as well as the output power level. The RF output
power set is the power expected by the manufacturer and is going to be fixed on the firmware of the
final product .

The EUT was programmed to be in continuously transmitting mode and the transmit duty cycle
is not less than 98%.

Table 2 Tests Carried Out Under FCC part 15.207 & FCC part 15.209
Test ltem Test Mode

Conduction Emission, 0.15MHz to 30MHz Communication

2.6 Test Facility

The test facility has a test site registered with the following organizations:
Dongguan Precise Testing Service Co., Ltd.
Add.: Building D, Baoding Technology Park, Guangming Road2, Dongcheng District,

Dongguan, Guangdong, China
FCC Registration No.: 371540
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3.1 Equipments List

Equipment Used during Test

Report No.: PT1507078043F

Mains Terminal Disturbance Voltage (Conducted Emission)

ltem Calibration Due| Cal.
Equipment Manufacturer Model No. |Serial No. Date Interval

1. EMI Test Receiver |R&S ESCI 101155 Sep.17,2015 1Y

2. LISN SCHWARZBECK |NSLK 8128 |8128-289 Sep.17,2015 1Y

3. Cable LARGE RF300 - Sep.17,2015 1Y

3m Semi-anechoic Chamber for Radiation

ltem |Equipment Manufacturer Model No. Serial No.  [Calibration Due

Date

1 EMC Analyzer Agilent E7405A MY45114943 |Sep.17,2015 1Y

2 Active Loop Beijing Dazhi ZN30900A |- Sep.17,2015 1y
Antenna

3 Trilog Broadband |SCHWARZBECK |VULB9163 336 Apr.19,2016 1Y
Antenna

4 Coaxial Cable Top TYPE16(13M) |- Sep.17,2015 1Y
(below 1GHZz)

5 Broad-band Horn |SCHWARZBECK [BBHA 9120 D (667 Apr.19,2016 1Y
Antenna

6 Broadband COMPLIANCE Apr.06,2016
Preamplifier DIRECTION PAP-1G18 12004 LY

7 Coaxial Cable Top 25MHz- EW02014-7 |Apr.19,2016 1y
(above 1GHz) 18GHz

8 Horn Antenna EM EM-AH-10180 | 2011071402 |APr-19.2016 1y

’ Horn Antenna SCHWARZBECK | BBHA 9170 [335 Apr.19,2016 1Y

10 Power meter Anritsu ML2487A 6K00002472 Apr.19,2016 1Y

11 Power sensor Anritsu MI2491A 0033005 Apr.19,2016 1Y

12 |Spectrum analyzer |R&S FSU 1166.1660.26 |APr-19,2016 1Y

13 RF Cable Micable C10-01-01-1 1100309 Apr.19,2016 1Y

3.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +15x10°
RF Power +1.0dB
RF Power Density +2.2dB
Temperature +1 °C
DC Source 1+0.05%
+5.03 dB
. . (Bilog antenna 30M~1000MHz)
Radiated Emissions test +474dB
(Horn antenna 1000M~25000MHz)
Conducted Emissions test 3.64dB (150kHz~30MHz)

3.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.
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Report No.: PT1507078043F

Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5SMHz
60 dBuV between 5MHz & 30MHz

Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of

Average Limit

4.1 E.U.T. Operation

Operating Environment:
Temperature:25.1 °C
Humidity: 52% RH
Atmospheric Pressure: 1013 mbar
EUT Operation:
The test was performed in communication mode, the test data were shown in the report.

4.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the
ANSI C63.4:2003.

0.4m
DI il |

PN : —

EUT Monitor Monse Receiver — PC System A
0.8m

i 1 \4
1
El:50Q Terminator —

4.3 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.
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4.4 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Report No.: PT1507078043F

Line:
B0 Level (0BUV) Date: 2015-07-25
70
-\ FCC PART1SE QP
G0 |
FCC PART15E AV
40
30
20
10
B.15 2 1 2 5 10 20 30
_____ Frequency (MHz|
Cable  AMM Peceiver Emiggion Crer
M. Freg Loss Factor Feoding Lewsl Limit [imit Femaork
P Hz cif (5 ai B dBuy dBuY if
1. 406 1064 BN 26 60 3674 4773 -10493 Auorage
2 0.406 1064 (6D 32.00 4324 0773 -1449 oF
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Neutral:
a0 Level [dFLY) Date: 2015-07-25
o
-\ FCC PARTASE QP
] |
FCC PART15E AN
50 i |
i I
40 |||
| A JI |
30 : | | [
TR I Mtk
. J | LvL h ’ I P
J h o) J
| i A
D.'15 2 5 1 2 5 10 20 30
Frequency (MHz}
Cable  AlM  Receirrar Emiasion Crer

Mo, Freq  Loss Foctor Reading Lewsl Limit imit Fiemark
riHz (B (5[} |- dBuy dBuY o]

1. 0373 e 0kD 3210 4334 4843 E0 Awersge
Z. 0.371 1063 060 3380 4503 Le431  -1340 oF
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Spurious Radiated Emissions

Test Requirement:

Test Method:

Report No.: PT1507078043F

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.4:2003
KDB 558074 D01 DTS Meas Guidance v03r02.

Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) uV/m uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?*00FkH2) 1 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log#4000FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"®”
88 ~ 216 150 3 150 20log!"®?
216 ~ 960 200 3 200 20log®™
Above 960 500 3 500 20log®®

5.1 EUT Operation :

Operating Environment:

Temperature:

25.2°C

Humidity: 52% RH

Atmospheric Pressure:1010 mbar

Operation Mode:

The EUT was tested in transmitting mode, and the data were shown as follow.
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5.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI C63.4: 2003.

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

»>|

0.8m Turn Table

<---

% pectrum AMP ombining
€ Analyzer Network

The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

3m
| €--------mmmmmm e >
+
1. 5m: Turn Table
i Absorbers
_ yVVVN
1 1

pectrum ompining
ANa e INEelWOIK
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5.3 Spectrum Analyzer Setup

Report No.: PT1507078043F

According to FCC Part15 Rules, the system was tested 9kHz to 25000MHz.

30MHz ~ 1GHz

Sweep Speed ........occciiiiiiiie e Auto
DeteCtor.....omee s PK
Resolution Bandwidth............cccccoevvviininnnie, 100kHz
Video Bandwidth...........ccccovveviiiiiiiiiiiee. 300kHz
Above 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth...........ccccoovvviiiininnnnes 1TMHz
Video Bandwidth.................ccccc 3MHz
DeteCtor ... Ave.
Resolution Bandwidth...........cccccoovvviiiiiinnnies 1TMHz
Video Bandwidth.................cccoc 10Hz
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5.4

5.5

Report No.: PT1507078043F

Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane. Above 1GHz,is 1.5m

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission

level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. A 2.4GHz high —pass filter is used during radiated emissions above 1GHz measurement

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and

subtracting the Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the
applicable limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit

for Class B. The equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit
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5.6 Summary of Test Results

Test Frequency : 30MHz ~ 18GHz

Report No.: PT1507078043F

RX Antenna FCC Part

Frequency Eecei_ver Detector t-;l;)rlg Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Low Channel 2412MHz

240.02 19.02 PK 333 1.6 H 17.01 36.03 40.00 -3.97
240.03 18.75 PK 153 1.7 \Y 17.01 35.76 40.00 -4.24
4824.00 54.02 PK 8 1.7 \ -1.06 52.96 74.00 -21.04
4824.00 43.06 Ave 8 1.7 \Y -1.06 42.00 54.00 -12.00
7236.00 42.06 PK 336 1.7 H 1.33 43.39 74.00 -30.61
7236.00 39.58 Ave 336 1.7 H 1.33 40.91 54.00 -13.09
2340.38 45.02 PK 243 1.1 \Y -13.19 31.83 74.00 -42.17
2340.38 34.26 Ave 243 1.1 \Y -13.19 21.07 54.00 -32.93
2373.80 42.54 PK 64 1.3 H -13.14 29.40 74.00 -44.60
2373.80 31.26 Ave 64 1.3 H -13.14 18.12 54.00 -35.88
2497.40 38.59 PK 13 1.2 \Y -13.08 25.51 74.00 -48.49
2497 .40 29.26 Ave 13 1.2 \Y -13.08 16.18 54.00 -37.82
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Report No.: PT1507078043FA

RX Antenna FCC Part

Frequency I;ecei_v er Detector ’;I;é)rlg Corrected Corrected 15:247/209/205
eading Angle | yeight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: Middle Channel 2437MHz

240.02 19.52 PK 103 1.1 H 17.01 36.53 40.00 -3.47
240.02 19.03 PK 62 1.9 \ 17.01 36.04 40.00 -3.96
4874.00 55.02 PK 251 14 \ -0.62 54.40 74.00 -19.60
4874.00 44.02 Ave 251 1.4 \Y -0.62 43.40 54.00 -10.60
7311.00 40.26 PK 93 1.8 H 2.21 42.47 74.00 -31.53
7311.00 38.26 Ave 93 1.8 H 2.21 40.47 54.00 -13.53
2348.92 44.15 PK 50 1.5 \ -13.19 30.96 74.00 -43.04
2348.92 35.26 Ave 50 1.5 Vv -13.19 22.07 54.00 -31.93
2380.49 40.26 PK 67 1.8 H -13.14 27.12 74.00 -46.88
2380.49 30.65 Ave 67 1.8 H -13.14 17.51 54.00 -36.49
2490.03 39.02 PK 204 1.1 \Y -13.08 25.94 74.00 -48.06
2490.03 30.26 Ave 204 1.1 \Y% -13.08 17.18 54.00 -36.82
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Report No.: PT1507078043F

RX Antenna FCC Part

Frequency I;ecei_v er Detector ’;I;é)rlg Corrected Corrected 15:247/209/205
eading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11b: High Channel 2462MHz

240.01 18.98 PK 219 1.5 H 17.01 35.99 40.00 -4.01
240.21 19.24 PK 306 1.8 \ 17.01 36.25 40.00 -3.75
4924.00 56.27 PK 296 1.6 \ -0.24 56.03 74.00 -17.97
4924.00 45.69 Ave 296 1.6 \ -0.24 4545 54.00 -8.55
7386.00 41.85 PK 82 1.2 H 2.84 44.69 74.00 -29.31
7386.00 39.65 Ave 82 1.2 H 2.84 42.49 54.00 -11.51
2310.70 43.85 PK 284 1.5 \ -13.19 30.66 74.00 -43.34
2310.70 33.54 Ave 284 1.5 \Y% -13.19 20.35 54.00 -33.65
2357.94 41.29 PK 308 1.3 H -13.14 28.15 74.00 -45.85
2357.94 31.56 Ave 308 1.3 H -13.14 18.42 54.00 -35.58
2494 .86 38.47 PK 282 1.4 \Y -13.08 25.39 74.00 -48.61
2494 .86 29.85 Ave 282 14 Vv -13.08 16.77 54.00 -37.23
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DongGuan Precise Testing Service Co., Ltd

RX Antenna FCC Part

Frequency Eecei_ver Detector t-la::érlg Corrected Corrected 15.2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

11g: Low Channel 2412MHz

240 19.75 PK 301 1.3 H 17.01 36.76 40.00 -3.24
240 18.96 PK 336 1.6 \Y% 17.01 35.97 40.00 -4.03
4824.00 53.96 PK 258 1.3 \Y -1.06 52.90 74.00 -21.10
4824.00 43.26 Ave 258 1.3 \Y% -1.06 42.20 54.00 -11.80
7236.00 42.65 PK 211 1.1 H 1.33 43.98 74.00 -30.02
7236.00 33.68 Ave 211 1.1 H 1.33 35.01 54.00 -18.99
2335.01 42.69 PK 114 1.7 \Y -13.19 29.50 74.00 -44 .50
2335.01 33.26 Ave 114 1.7 \Y -13.19 20.07 54.00 -33.93
2353.43 39.58 PK 252 1.2 H -13.14 26.44 74.00 -47.56
2353.43 29.87 Ave 252 1.2 H -13.14 16.73 54.00 -37.27
2498.30 37.15 PK 273 1.0 \Y -13.08 24.07 74.00 -49.93
2498.30 27.69 Ave 273 1.0 \Y -13.08 14.61 54.00 -39.39
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RX Antenna FCC Part

Frequency I;ecei_v er Detector t-la}i)rlg Corrected Corrected 15:247/209/205
eading Angle | yeight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11g: Middle Channel 2437MHz

240 18.87 PK 14 1.6 H 17.01 35.88 40.00 -4.12
240 19.26 PK 257 1.8 \ 17.01 36.27 40.00 -3.73
4874.00 56.68 PK 121 1.5 \ -0.62 56.06 74.00 -17.94
4874.00 45.78 Ave 121 1.5 \ -0.62 45.16 54.00 -8.84
7311.00 42.36 PK 328 1.1 H 2.21 44 .57 74.00 -29.43
7311.00 35.26 Ave 328 1.1 H 2.21 37.47 54.00 -16.53
2331.22 43.26 PK 342 1.2 \Y -13.19 30.07 74.00 -43.93
2331.22 33.69 Ave 342 1.2 \Y% -13.19 20.50 54.00 -33.50
2362.90 41.68 PK 308 1.5 H -13.14 28.54 74.00 -45.46
2362.90 31.25 Ave 308 1.5 H -13.14 18.11 54.00 -35.89
2489.05 38.47 PK 349 1.1 \Y% -13.08 25.39 74.00 -48.61
2489.05 28.59 Ave 349 1.1 \Y% -13.08 15.51 54.00 -38.49
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Report No.: PT1507078043F

RX Antenna FCC Part

Frequency I;ecei_v er Detector t-la}i)rlg Corrected Corrected 15:247/209/205
sading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

11g: High Channel 2462MHz

240.03 19.45 PK 158 1.5 H 17.01 36.46 40.00 -3.54
240.03 19.23 PK 14 1.1 \ 17.01 36.24 40.00 -3.76
4924.00 56.58 PK 321 1.0 \ -0.24 56.34 74.00 -17.66
4924.00 45.85 Ave 321 1.0 \ -0.24 45.61 54.00 -8.39
7386.00 45.26 PK 20 1.9 H 2.84 48.10 74.00 -25.90
7386.00 37.59 Ave 20 1.9 H 2.84 40.43 54.00 -13.57
2319.03 43.25 PK 111 1.5 \Y -13.19 30.06 74.00 -43.94
2319.03 34.14 Ave 111 1.5 \Y% -13.19 20.95 54.00 -33.05
2352.56 41.26 PK 306 1.9 H -13.14 28.12 74.00 -45.88
2352.56 31.26 Ave 306 1.9 H -13.14 18.12 54.00 -35.88
2487.20 38.26 PK 318 1.1 \Y% -13.08 25.18 74.00 -48.82
2487.20 28.26 Ave 318 1.1 \Y% -13.08 15.18 54.00 -38.82
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RX Antenna FCC Part

Frequency I;ecei_v er Detector t-la}i)rlg Corrected Corrected 15:247/209/205
eading Angle | yeight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBpV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: Low Channel 2412MHz

240.02 19.45 PK 221 1.3 H 17.01 36.46 40.00 -3.54
240.02 18.75 PK 147 1.4 \ 17.01 35.76 40.00 -4.24
4824.00 56.25 PK 357 1.2 \ -1.06 55.19 74.00 -18.81
4824.00 45.58 Ave 357 1.2 \ -1.06 4452 54.00 -9.48
7236.00 41.58 PK 149 14 H 1.33 42.91 74.00 -31.09
7236.00 36.25 Ave 149 1.4 H 1.33 37.58 54.00 -16.42
2340.83 43.24 PK 287 1.7 \Y -13.19 30.05 74.00 -43.95
2340.83 33.65 Ave 287 1.7 \Y% -13.19 20.46 54.00 -33.54
2389.89 41.26 PK 92 1.0 H -13.14 28.12 74.00 -45.88
2389.89 31.25 Ave 92 1.0 H -13.14 18.11 54.00 -35.89
2490.26 38.35 PK 27 1.5 \Y -13.08 25.27 74.00 -48.73
2490.26 28.59 Ave 27 1.5 \Y% -13.08 15.51 54.00 -38.49
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Report No.: PT1507078043F

RX Antenna FCC Part

Frequency Eecei_ver Detector t-gi)rlg Corrected Corrected 15:2477209/205
sading Angle | Height | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/IQP/Ave) | Degree | (m) | (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)

n20: Middle Channel 2437MHz

240.00 18.86 PK 331 1.6 H 17.01 35.87 40.00 -4.13
240.00 18.41 PK 257 1.3 \Y% 17.01 35.42 40.00 -4.58
4874.00 56.25 PK 191 1.5 \ -0.62 55.63 74.00 -18.37
4874.00 45.26 Ave 191 1.5 \Y% -0.62 44.64 54.00 -9.36
7311.00 41.26 PK 44 1.6 H 2.21 43.47 74.00 -30.53
7311.00 34.25 Ave 44 1.6 H 2.21 36.46 54.00 -17.54
2317.19 43.25 PK 341 1.6 \Y -13.19 30.06 74.00 -43.94
2317.19 33.58 Ave 341 1.6 \Y -13.19 20.39 54.00 -33.61
2352.34 41.26 PK 107 1.0 H -13.14 28.12 74.00 -45.88
2352.34 31.28 Ave 107 1.0 H -13.14 18.14 54.00 -35.86
2489.51 38.59 PK 87 1.5 \Y -13.08 25.51 74.00 -48.49
2489.51 28.59 Ave 87 1.5 \Y -13.08 15.51 54.00 -38.49
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RX Antenna FCC Part

Frequency Eecei_ver Detector t-la::érlg Corrected Corrected 15:2477209/205
sading Angle | peight | Polar Factor Amplitude | | imit | Margin

(MHz) (dBuV) | (PK/QP/Ave) | Degree | (m) | (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)

n20: High Channel 2462MHz

240.00 19.15 PK 181 1.5 H 17.01 36.16 40.00 -3.84
240.00 18.59 PK 253 1.3 \Y% 17.01 35.60 40.00 -4.40
4924.00 54.85 PK 323 1.0 \Y -0.24 54.61 74.00 -19.39
4924.00 43.98 Ave 323 1.0 \Y% -0.24 43.74 54.00 -10.26
7386.00 42.26 PK 193 1.0 H 2.84 45.10 74.00 -28.90
7386.00 39.68 Ave 193 1.0 H 2.84 42.52 54.00 -11.48
2312.85 41.26 PK 19 1.7 \Y -13.19 28.07 74.00 -45.93
2312.85 32.26 Ave 19 1.7 \% -13.19 19.07 54.00 -34.93
2355.97 41.25 PK 335 1.2 H -13.14 28.11 74.00 -45.89
2355.97 31.02 Ave 335 1.2 H -13.14 17.88 54.00 -36.12
2489.28 38.58 PK 204 1.9 \Y -13.08 25.50 74.00 -48.50
2489.28 29.02 Ave 204 1.9 \Y -13.08 15.94 54.00 -38.06

Test Frequency: 18GHz~25GHz

The measurements were more than 20 dB below the limit and not reported.
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DongGuan Precise Testing Service Co., Ltd

6.1

Band Edge Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB558074 D01
Test Mode: Transmitting

Test Procedure
1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured

frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency span
including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot

the graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

Page 24 of 42



DongGuan Precise Testing Service Co., Ltd

6.2 Test Result:

Test result plots shown as follows:

Report No.: PT1507078043F

TX 11b: Band edge-left side

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB *\/BW 300 kHz M2[1] -39.99 dBm
Batt Ref 10.00 dBm SWT 15ms 2.399490000 GHz
M1[1] [-39.97 dBm
1Pk | 5 4s 2.400000000 GHz
(=100} I
Max D1 -3.370 dBm W
-20 dBm f
D2 -23.370 dBm }J
-30 dBm ’[
-40 dBm {
-50 dBm i
0 YUY JURI I W1 STV NP TNV Y JOPYPPRURN RTTR. (A" .MMW“W
-70 dBm
-80 dBm
F1
il

Start 2.31 GHz

Stop 2.42 GH=z

TX 11b: Band edge-right side

Offs 0.50 dB ¥ RBW 100 kHz
“ Att 20 dB * VBW 300 kHz M2[1] -56.99 dBm
Batt Ref 10.00 dBm SWT 5ms 2.487996000 GHz
M1[1] -58.97 dBm|
2.483500000 GHz
1Pk {4 4Bm
Max

N,
",

D2 -23.583 dE!'m*\t

-30 dBm \1
-40 dBm

-50 dGn:n m

W M2
M1
-60 dBm /S SO T
-70 dBm
-80 dBm

Start 2.454 GHz

Stop 2.5 GHz
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TX 11g: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -43.93 dBm
Ref 10.00 dBm SWT 15ns 2.399230000 GHz
M1[1] -42.03 dBm
k| o 2.400000000 GHz
OdDI[I
Max
-10 dBm

—[Dl -12.120 dBnmr r-w
-20 dBm } h\

-30 dBm 7 T
D2 -32.120 dBEm \

-40 dBm

-50 dBm
| Pl A, i Al Ly At -u.JH‘J"/

o L e s e e !

-70 dBm

-80 dBm

F1
[l
Start 2.31 GHz Stop 2.4245 GHz
TX 11g: Band edge-right side

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz M2[1] -59.03 dBm

Ref 10.00 dBm SWT 5ms 2.485180000 GHz

M1[1] -59.08 dBm

1Pk 2.483500000 GHz

0 dBm
Max

-10 dBm

D1 -12.820 CI-B”-MWW"]AI
S
D2 -32.820 dBm \\\
-50 dBm s
| Huw M1N2

.60 dBm M. Alad ol |LMIA|W.L;M'ILJMI_‘_UN

-70 dBm

-80 dBm

F1
|
Start 2.4495 GHz Stop 2.5 GHz
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TX 11n HT20: Band edge-left side

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -42.06 dBm
Ref 10.00 dBm SWT 15ns 2.399790000 GHz
M1[1] -40.39 dBm
k| o 2.400000000 GHz
OdDI[I
Max
-10 dBm

—[Dl -12.630 dBn »uu.wl
-20 dBTi \
i

-30 dBm

2 -32.630 dEBm

-40 dBm i &1 \
-50 dB||n fr
L/

W) 13 1 |1‘I__I"Ali DTN Y | TR TR P I;n TN P
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.4255 GHz
TX 11n HT20: Band edge-right side
Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M2[1] -58.02 dBm
Ref 10.00 dBm SWT 10ms 2.490290000 GHz
M1[1] -59.83 dBm)
1Pk 2.483500000 GHz
0 dBm
Max
-10 dBm
D_vu-__];g 820 dB'II'I‘n, . ‘m‘
D2 32.820 dBm ‘R
| N
-50 dBm
| \'w\ M1 M2
_60 dBIIl Emﬂ;ﬂ};aun;- l‘—>l|| v.
-70 dBm
-80 dBm
F1
|
Start 2.4485 GHz Stop 2.5 GHz
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7 6dB Bandwidth Measurement

Test Requirement:
Test Method:

7.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

7.2 Test Result:

FCC CFRA47 Part 15 Section 15.247
KDB558074 D01

Report No.: PT1507078043F

Operation mode Bandwidth (MHz)
Channel 1 Channel 6 Channel 11
TX 11b
10.03 10.03 10.03
Channel 1 Channel 6 Channel 11
TX 11g
16.37 16.37 16.37
Channel 1 Channel 6 Channel 11
TX 11n HT20
17.71 17.71 17.71

Test result plot as follows:
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Report No.: PT1507078043F

Mode: TX 11b channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 1.24 dB
Ref 10.00 dBm SWT 2.5ms 10.030000000 MHz
M1[1] -9.69 dBm
1Pk - 2.406992000 GHz
Max |25 D1 -3.220 dB
LA D A Pl oo TN

=10 dBm—02Y-9.220 dBn

Y

Ware

Mgﬂr\/

v

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span 16.0 MHz

Mode: TX 11b channel 6

Offs 0.50 dB RBW 100 kHz

Att 20 dB VBW 300 kHz D1[1] 1.19 dB

Ref 10.00 dBm SWT 2.5ms 10.030000000 MHz

M1[1] -9.13 dBm
1PK | 5 yam 2.431922000 GHz
Max D1 -3,029 dBm
TRy § VI W v, N P
—ToaEm=—02Y -9.029 dBm U < \/1.\

Mr\/

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 1.13 dB
Ref 10.00 dBm SWT 2.5ms 10.030000000 MHz
M1[1] -9.69 dBm
1Pk | 4 4 2.456929000 GHz
Max ——Io1 B 90 dB
- . I
i R i PR LA A g DL
=10-dBm=—D2Y -9.490 dBm MW\\/ el
Mr\/ VAENY
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.462 GHz Span 16.0 MHz

Mode: TX 11g channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -19.17 dBm
Ref 10.00 dBm SWT 2.5ms 2.403407000 GHz
D1[1] 1.03 dB
1Pk 16.367000000 MHz
0 dBm
Max
0 B 680 dB
—[ Mi 58 0.d '|“W""‘W""'M'\’\ WWW’\QI
70 dBm—LC% -18.680 dBm i '
-30 dBm / R\
-gd'dBm “\\%\\
=50 dBm
_60 dBIIl
-70 dBm
-80 dBm
CF 2.412 GHz Span 25.0 MHz
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Mode: TX 11g channel 6

Offs 0.50 dB ¥ RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.86 dB
patt Ref 10.00 dBm SWT 2.5ms 16.367000000 MHz
M1[1] -19.28 dBm

1Pk 2.428628000 GHz
0 dBm
Max

-10 dBm

—[Dl 2i289.4Bn WM !VWMWMW@Q |
]

mBm—_D‘! -18.280 dBm ¥ r

¥

-30 dBIL // \
dBr|r. [

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 25.0 MHz

Mode: TX 11g channel 11

Offs 0.50 dB * RBW 100 kHz
* Att 20 dB * VBW 300 kHz D1[1] 0.22 dB
patt Ref 10.00 dBm SWT 2.5ms 16.367000000 MHz
M1[1] -19.12 dBm|
2.453627000 GHz
1Pk 15 4Bm
Max
0 A 2 680 dB
%680 (TR | PP IAARRA Y
—_mBm—_m -1B.680 dBm i ;
-30 dBm ’/ \\"\
dBm m\\m\
-50 dBm
_60 dBlll
-70 dBm
-80 dBm
CF 2.462 GHz Span 25.0 MHz
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Mode: TX 11n HT20 channel 1

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -18.38 dBm
Ref 10.00 dBm SWT 5ms 2.403054000 GHz
D1[1] 1.07 dB
1Pk 17.705000000 MHz
0 dBm
Max
-10 dBm

I
—_m'Bm—_D! -18.510

-30 dBm

Ww%ﬂql

dBm

yivy

B e e
1

!

)

N
T

=50 dB||||

-60 dBm

-70 dBm

-80 dBin

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 0.83 dB
Ref 10.00 dBm SWT 5ms 17.705000000 MHz
M1[1] -18.34 dBm
1Pk | 4 4 2.428044000 GHz
(=114}
Max
-10 dBm

20 dBm—>C+ -18.280

-30 dBm—g

Wu*ﬂql

dBm

—[Dl I‘@ﬁ»ﬁgg SLBAM@M R
1

:

N

-4(8Bm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 100 kHz
Att 20 dB VBW 300 kHz D1[1] 0.71 dB
Ref 10.00 dBm SWT 5ms 17.705000000 MHz
M1[1] ~18.78 dBm|
k| 2.453057000 GHz
Ole[l
Max
0 e ap
X} ‘HWW MWW&QI
—_m'Bm—_D! -18.621 dBm i; vy

:

/
RN

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 27.0 MHz
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8.1

8.2

Report No.: PT1410118012FB

Maximum Peak Output Power

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB558074 D01

Test Procedure:

KDB558074 D01
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

Maximum peak conducted output power
One of the following procedures may be used to determine the maximum peak conducted output

power of a DTS EUT.

RBW=DTS bandwidth

This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than DTS bandwidth.

a) Set the RBW=DTS bandwidth

b) Set VBW=3 x RBW

c) Setspan =3 x RBW

d) Sweep time = auto couple

e) Detector = peak

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

PKPM1 Peak power meter method
The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS

bandwidth and shall utilize a fast-responding diode detector.

Block diagram of test setup

Spectrum Analyzer | | Attenuator

EUT and Assistant
System

Temperature

Controller
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9.3 Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the
max Test Result:

Test mode :TX 11b
Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
9.52 9.32 9.45
Limit: 1W/30dBm

1W/30dBm

Test mode :TX 11g
Maximum Peak Output Power (dBm)

2412MHz 2437MHz 2462MHz
9.58 9.29 9.21
Limit
1W/30dBm
Test mode :TX 11n HT20
Maximum Peak Output Power (dBm)
2412MHz 2437MHz 2462MHz
9.42 9.36 9.57
Limit
1W/30dBm
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9.1

Report No.: PT1410118012FB

Power Spectral density

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: KDB558074 D01

Test Procedure:

KDB558074 D01

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section

Submit this plot.

9.2 Test Result:

Test mode :TX 11b

Power Spectral (dBm per 3kHz)

2412MHz 2437MHz 2462MHz

-24.05 -23.62 -23.61

8dBm per 3kHz

Test mode :TX 11g

Power Spectral (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-27.17 -27.36 -27.61

8dBm per 3kHz

Test mode :TX 11n HT20
Power Spectral (dBm per 3kHz)
2412MHz 2437MHz 2462MHz
-27.09 -26.71 -27.04

8dBm per 3kHz
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Test result plot as follows:

Mode: TX 11b channel 1

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -24.05 dBm
Ref 10.00 dBm SWT 1.75s 2.412766000 GHz
1Pk o
Max I:)dDIII
-10 dBm
-20 dBm -

-30 dBm /WMJA\ /!\l Mw‘-"’“\
4&;[\/ | VAN
|

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.0 MHz

Mode: TX 11b channel 6
Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -23.62 dBm
Ref 10.00 dBm SWT 1.75s 2.436435000 GHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm -
048 ’_mM\_}\ /‘\_«"ww‘\
payl y V2
40 dBr|n o o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.0 MHz
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Mode: TX 11b channel 11

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -23.61 dBm
Ref 10.00 dBm SWT 1.75s 2.461223000 GHz
1Pk B
Max OdDI[I
-10 dBm
-20 dBm M1

L/ | =
|

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz Span 16.0 MHz

Mode :TX 11g channel 1

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.17 dBm
Ref 10.00 dBm SWT 2.8s 2.417274000 GHz

1Pk
Max

M1

leulﬁb\unua ﬂ!.i,.hlnmtmdu 1,
LA A PR S Nk AN R u\

CF 2.412 GHz Span 25.0 MHz
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Mode :TX 11g channel 6
Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.36 dBm
Ref 10.00 dBm SWT 2.8s 2.436032000 GHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm

M1

-30 dBm o LIVETTTEVENTTLY uU,u.TU.D\

-
-
T
=
=
-
b=
E

=

Ao dapdadhdihdad
Ll A T

=

-40 dBm 7 \n

-50

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 25.0 MHz

Mode :TX 11g channel 11

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.61 dBm
Ref 10.00 dBm SWT 2.8s 2.461062000 GHz

1Pk
Max

0 dBm

-10 dBm

-20 dBm

M1

30d BT.[ o LUI\IJ;. AVJ.U. \:u 'U"u"u"ululu‘ vL lul\l uYﬁ\]r\ r *\‘."LU‘UAUJ“ "Ul\-'*\ﬁ[ LUIUUELUAU,UJ.“ » U'
-40 dBm ]
-50d

_60 dBI|Il M

-70 dBm

-80 dBm

CF 2.462 GHz Span 25.0 MHz

=1
L ——
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Mode: TX 11n HT20 channel 1

Offs 0.50 db

Att 20 dB
Ref 10.00 dBm

RBW 3 kHz
VBW 10 kHz M1[1] -27.09 dBm
SWT 3s 2.405372000 GHz

1Pk

Max

CF 2.412 GHz

Span 27.0 MHz

Mode: TX 11n HT20 channel 6

Offs 0.50 dB
Att 20 dB
Ref 10.00 dBm

RBW 3 kHz
VBW 10 kHz M1[1] -26.71 dBm
SWT 3s 2.430373000 GHz

1Pk 0 dBm

Max

-10 dBm

-20 dBm

M1

-30 dBm

I

—_—

-40 dBT‘u M
-50d

dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 27.0 MHz
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Mode: TX 11n HT20 channel 11

Offs 0.50 dB RBW 3 kHz
Att 20 dB VBW 10 kHz M1[1] -27.04 dBm
Ref 10.00 dBm SWT 3s 2.455375000 GHz
1Pk B
Max OdDI[I

CF 2.462 GHz Span 27.0 MHz
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10 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This

product has a built-in antenna, fulfill the requirement of this section.
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