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Summary of Test Results
FCC Rules Test Items Measured Result
o [dBuV]: 1.021MHz
15.207 Conducted Emissions 42.05 (Margin -3.950B) - AV Pass
[dBuV/m at 3m]: 2483.50MHz
15.247(d) ] o 52.99 (Margin -1.01dB) T AV
Radiated Emissions Pass
15.209 [dBuV/m at 3m]: 2500.00MHz
52.99 (Margin -1.01dB) - AV
15.247(b)(3) |Maximum Output Power Max Power [dBm]: 29.95 Pass
15.247(a)(2) |6dB Bandwidth Meet the requirement of limit Pass
15.247(e) Power Spectral Density Meet the requirement of limit Pass
15.203 Antenna Requirement Meet the requirement of limit Pass
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Information

General Description

1.1.1 Specification of the Equipment under Test (EUT)

RF General Information

Frequency IEEE Std. Ch. Freq. (MHz) Channel Tr{:msmit Data Rate /
Range (MHz) 802.11 Number Chains (Ntx) MCS
2400-2483.5 b 2412-2462 1-11[11] 1 1-11 Mbps
2400-2483.5 g 2412-2462 1-11 [11] 2 6-54 Mbps
2400-2483.5 n (HT20) 2412-2462 1-11 [11] 2 MCS 0-15
2400-2483.5 n (HT40) 2422-2452 3-9[7] 2 MCS 0-15

Note 1: RF output power specifies that Maximum Peak Conducted Output Power.
Note 2: 802.11b uses a combination of DSSS-DBPSK, DQPSK, CCK modulation.
Note 3: 802.11g/n uses a combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.
Note 4: Only chain 1 can transmit 802.11b signal.

1.1.2 Antenna Details

Operating Frequency (MHz) / Gain (dBi)
Ant. No. Model Type Connector
2400~2483.5 5150~5250 5725~5850
1 617210JN Dipole [-pex 1.83 -- --
2 617210JM Dipole [-pex 2.02 -- --
3 617210JP PIFA I-pex - 2.87 3.60
4 617210K2 PIFA I-pex - 3.23 3.82
1.1.3 Power Supply Type of Equipment under Test (EUT)
100-240Vac, 50-60Hz, 1.0A
FOEr SUREI e Power line: 1.5m non-shielded without core
1.1.4 Accessories
Accessories
No. Equipment Description
1 RJ45 cable 1m non-shielded without core
Report No.: FR592203AC Page : 5 of 63
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1.1.5 Channel List

Frequency band (MHz) 2400~2483.5
802.11 b /g /n HT20 802.11n HT40
Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 3 2422
2 2417 4 2427
3 2422 5 2432
4 2427 6 2437
5 2432 7 2442
6 2437 8 2447
7 2442 9 2452
8 2447
9 2452
10 2457
1 2462

1.1.6 Test Tool and Duty Cycle

Test Tool MTool, version: 2.0.2.7
Mode Duty cycle (%) Duty factor (dB)
11b 100.00% 0.00
Duty Cycle and Duty Factor 11g 99.65% 0.02
HT20 99.63% 0.02
HT40 98.50% 0.07
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1.1.7 Power Setting

Modulation Mode Test Frequency (MHz) Power Set
11b 2412 90
11b 2437 94
11b 2462 86
119 2412 68
119 2437 86
11g 2462 66
HT20 2412 64
HT20 2437 86
HT20 2462 64
HT40 2422 58
HT40 2437 72
HT40 2452 62
Report No.: FR592203AC Page : 7 of 63
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1.2

Local Support Equipment List

Support Equipment List

No. Equipment Brand Model FCC ID Signal cable / Length (m)
1 Notebook DELL Latitude E6430 DoC RJ45, 10m non-shielded.
2 Notebook DELL Latitude E6430 DoC RJ45, 10m non-shielded.
3 USB 2.0 flash Kingston DTSE9
4 Load ICC RJ45, 1.5m non-shielded x3.
1.3 Test Setup Chart

Test Setup Diagram

Kept in control area

Motebook

Motebook

1

4 RJ45 connector

B2 —Cac

EUT

|'| LISE flash

B T s

.RJ45, 10m non-shielt
.RJ45, 10m non-shie
.RJ45 1m non-shield
.RJ45, 1.5m (x3) non-shield

ded
ded
ed

ed with load
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1.4 The Equipment List
Test Item Conducted Emission
Test Site Conduction room 1/ (CO01-WS)
Tested Date Oct. 20, 2015
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Receiver R&S ESR3 101657 Jan. 15, 2015 Jan. 14, 2016
LISN SCHWARZBECK Schwarzbeck 8127 8127-667 Nov. 17, 2014 Nov. 16, 2015
RF Cable-CON Woken CFD200-NL CFD200-NL-001 Dec. 31, 2014 Dec. 30, 2015
Measurement
Software AUDIX e3 6.120210k NA NA
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emission below 1GHz test
Test Site 966 chamber 2 / (03CHO02-WS)
Tested Date Oct. 20, 2015
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Receiver R&S ESR3 101657 Jan. 15, 2015 Jan. 14, 2016
Bilog Antenna SCHWARZBECK VULB9168 VULB9168-524 Oct. 05, 2015 Oct. 04, 2016
Preamplifier Burgeon BPA-530 100218 Nov. 10, 2014 Nov. 09, 2015
LF cable 3M Woken CFD400NL-LW CFD400NL-003 Dec. 16, 2014 Dec. 15, 2015
LF cable 10M Woken CFD400NL-LW CFD400NL-004 Dec. 16, 2014 Dec. 15, 2015
Measurement AUDIX e3 6.120210g NA NA
Software
Note: Calibration Interval of instruments listed above is one year.
Test Item Radiated Emission above 1GHz test
Test Site 966 chamber 2 / (03CHO02-WS)
Tested Date Oct. 02 ~ Oct. 12, 2015
Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSV40 101499 Dec. 31, 2014 Dec. 30, 2015
HorlnG/_*fgg‘”a SCHWARZBECK BBHA9120D | BBHA9120D 1095 |  Oct. 14, 2014 Oct. 13, 2015
Holrgé_’;tg(g”a SCHWARZBECK BBHA 9170 BBHA 9170517 Nov. 10, 2014 Nov. 09, 2015
Preamplifier Agilent 83017A MY39501309 Sep. 22, 2015 Sep. 21, 2016
Preamplifier EMC EMC184045B 980192 Sep. 01, 2015 Aug. 31, 2016
RF Cable HUBER+SUHNER SUCOFLEX104 MY16140/4 Dec. 16, 2014 Dec. 15, 2015
RF Cable HUBER+SUHNER SUCOFLEX104 MY16018/4 Dec. 16, 2014 Dec. 15, 2015
RF Cable HUBER+SUHNER SUCOFLEX104 MY16015/4 Dec. 16, 2014 Dec. 15, 2015
Measurement AUDIX e3 6.120210g NA NA
Software
Note: Calibration Interval of instruments listed above is one year.
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Test Item

RF Conducted

Test Site

(THO1-WS)

Tested Date

Oct. 19 ~ Oct. 23, 2015

Instrument Manufacturer Model No. Serial No. Calibration Date Calibration Until
Spectrum Analyzer R&S FSv40 101063 Feb. 03, 2015 Feb. 02, 2016
Power Meter Anritsu ML2495A 1241002 Sep. 21, 2015 Sep. 20, 2016
Power Sensor Anritsu MA2411B 1207366 Sep. 21, 2015 Sep. 20, 2016
Measrement Sporton Sporton_1 1.3.30 NA NA
oftware

Note: Calibration Interval of instruments listed above is one year.

1.5 Test Standards

According to the specification of EUT, the EUT must comply with following standards and KDB documents.

47 CFR FCC Part 15.247

ANSI C63.10-2013

FCC KDB 558074 D01 DTS Meas Guidance v03r03

FCC KDB 662911 D01 Multiple Transmitter Output v02r01

1.6 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test
results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty

Parameters Uncertainty
Bandwidth +34.134 Hz
Conducted power +0.808 dB
Power density +0.463 dB
Conducted emission +2.670 dB
AC conducted emission +2.92 dB
Radiated emission 0 1GHz +3.62 dB
Radiated emission > 1GHz +5.60 dB

Report No.: FR592203AC
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2.1 Testing Condition

Test Item Test Site Ambient Condition Tested By
AC Conduction CO01-WS 21°C/57% Peter Lin
Radiated Emissions 03CH02-WS 22-23°C | 63-66% Aska Huang
Anderson Hung
RF Conducted THO1-WS 22°C /1 63% Felix Sung

U FCC site registration No.: 657002
U IC site registration No.: 10807A-2

2.2 The Worst Test Modes and Channel Details

. Modulation Test Frequency Test
Testitem Mode (MHz) Data Rate Configuration

Conducted Emissions HT20 2437 MCS 0

Radiated Emissions 01GHz HT20 2437 MCS 0

Radiated Emissions >1GHz

) 11b 2412 2437 | 2462 1 Mbps
Maximum Output Power 11g 2412/ 2437 | 2462 6 Mbps
6dB bandwidth HT20 2412 | 2437 | 2462 MCS 0
Power spectral density HT40 2422 | 2437 | 2452 MCS 0

Report No.: FR592203AC
Report Version: Rev. 01
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3 Transmitter Test Results

3.1 Conducted Emissions

3.1.1 Limit of Conducted Emissions

Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.5-5 56 46

5-30 60 50

Note 1: * Decreases with the logarithm of the frequency.

3.1.2 Test Procedures

1. The device is placed on a test table, raised 80 cm above the reference ground plane. The vertical
conducting plane is located 40 cm to the rear of the device.

2. The device is connected to line impedance stabilization network (LISN) and other accessories are
connected to other LISN. Measured levels of AC power line conducted emission are across the 50 q
LISN port.

AC conducted emission measurements is made over frequency range from 150 kHz to 30 MHz.
This measurement was performed with AC 120V / 60Hz.

3.1.3 Test Setup

- Vertical Ground
Reference Plane

Receiver

H' | Test
| EUT |

80cm

LISN v

Horizontal Ground Reference Plane

Report No.: FR592203AC
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3.1.4 Test Result of Conducted Emissions

Modulation

HT20

Test Freq. (MHz)

2437

Power Phase

Line

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).
2: Over Limit (dB) = Level (dBuV) T Limit Line (dBuV).

Report No.: FR592203AC
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Modulation HT20 Test Freq. (MHz) 2437
Power Phase Neutral

Note 1: Level (dBuV) = Read Level (dBuV) + LISN Factor (dB) + Cable Loss (dB).

2: Over Limit (dB) = Level (dBuV) T Limit Line (dBuV).
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3.2

6dB and Occupied Bandwidth

3.2.1 Limit of 6dB Bandwidth

The minimum 6dB bandwidth shall be at least 500 kHz.

3.2.2 Test Procedures

6dB Bandwidth

1.

2
3.
4

Set resolution bandwidth (RBW) = 100 kHz, Video bandwidth = 300 kHz.
Detector = Peak, Trace mode = max hold.
Sweep = auto couple, Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower) that are attenuated by 6dB relative to the maximum
level measured in the fundamental emission.

Occupied Bandwidth

1.

2
3
4

Set resolution bandwidth (RBW) = 1 MHz, Video bandwidth = 3 MHz.
Detector = Sample, Trace mode = max hold.
Sweep = auto couple, Allow the trace to stabilize.

Use the OBW measurement function of spectrum analyzer to measure the occupied bandwidth.

3.2.3 Test Setup

Spectrum
Analyzer

Report No.: FR592203AC Page : 15 of 63
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3.2.4 Test Result of 6dB and Occupied Bandwidth

i 6dB Bandwidth (MHz)
MOd”'g‘“O“ Nox | Freg. (MH2) : : : : Limit (kHz)
Mode Chain 0 Chain 1 Chain 2 Chain 3
11b 1 2412 8.12 500
11b 1 2437 8.06 500
11b 1 2462 8.06 500
119 2 2412 16.35 16.35 500
119 2 2437 16.35 16.41 500
119 2 2462 16.35 16.35 500
HT20 2 2412 17.62 17.62 500
HT20 2 2437 17.62 17.62 500
HT20 2 2462 17.62 17.62 500
HT40 2 2422 35.36 35.48 500
HT40 2 2437 35.71 35.48 500
HT40 2 2452 35.83 35.71 500
Worst Plots
5:"::"””: 30.00 dBi Offset 11.00 d& RBW 100 kHz @
@ 1Pk View T
e D1 16.102 dBny . = |‘"1; ‘!I‘w B “‘”‘ ‘“"
18-dBm D2 1C I: 2 dBr J.»’r li’u;“l““k‘ rf”y =l "tL] S
0 d L \ R
-10d ! ‘LJ ’ 'y L
-20 dBm Al L\“ F‘} k1[ f/"“"ll.}" 1
J g “""“\,"’L‘ \" ¥ 'r \ Ju"“\,’\;" | ]“
;ﬁqd?tlr . ‘l ‘y‘ W / ILMJ/}V
-60 dB
CF 2.437 GHz Lli 691 pts Span 40.0 MHz
)i QD e
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Modulation Freq. 99% Occupied Bandwidth (MHz)

Mode Nl (M) Chain 0 Chain 1 Chain 2 Chain 3
11b 1 2412 10.13
11b 1 2437 12.40
11b 1 2462 10.15
119 2 2412 16.86 16.80
119 2 2437 17.00 16.92
119 2 2462 16.90 16.80

HT20 2 2412 17.84 17.78

HT20 2 2437 18.05 17.94

HT20 2 2462 17.87 17.79 - -

HT40 2 2422 36.28 36.30

HT40 2 2437 36.28 36.32

HT40 2 2452 36.26 36.32

Worst Plots

Report No.: FR592203AC

Report Version: Rev. 01

Page : 17 of 63














































































































































