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SUMMARY OF TEST RESULT

Report
FCC Rule IC Rule Description Limit Result Remark
Section
3.1 15.247(a)(2) A8.2(a) 6dB Bandwidth >0.5MHz Pass -
3.1 - Gen 4.6.1 99% Bandwidth - Pass -
3.2 15.247(b) A8.4 Power Output Measurement <30dBm Pass -
3.3 15.247(e) A8.2(b) Power Spectral Density <8dBm/3kHz | Pass -
Conducted Band Edges Pass
3.2.6 15.247(d) A8.5 <20dBc
Conducted Spurious Emission Pass
Radiated Band Edges Pass
15.209(a) & Under limit
3.2.6 15.247(d) A8.5 0.18 dB at
15.247(d) 2390.000 MHz
Radiated Spurious Emission Pass
Under limit
3.6 15.207 Gen7.24 AC Conducted Emission 15.207(a) Pass 12.10 dB at
0.158.000 MHz
15.203 & .
3.6 15.247(b) A8.4 Antenna Requirement N/A Pass -
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Report No. : FR282317C

1 General Description

1.1 Applicant

Hewlett-Packard Company

3000 Hanover Street, Palo Alto, California 94304, USA

1.2 Manufacturer

Qualcomm Atheros

1700 Technology Drive, San Jose, CA95110, United States

1.3 Feature of Equipment Under Test

Product Feature

Equipment 2x2 802.11a/b/g/n - BT Combo SDIO module
Brand Name hp

Model Name HSTNN-QRO03

FCC ID B94HNQRO3

Radios application WLAN 11abgn / Bluetooth

EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications

or user's manual for more detailed description.
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Product Specification subjective to this standard

802.11b/g/n : 2412 MHz ~ 2462 MHz
802.11a/n: 5745~5825MHz.

<2400 MHz ~ 2483.5 MHz>

802.11b : 21.01 dBm (0.1262 W)

802.119 : 24.59 dBm (0.2877 W)

802.11n HT20(400Gl): 24.38 dBm (0.2742 W)
802.11n HT20(800GI): 24.40 dBm (0.2754 W)
Maximum Output Power to Antenna <5725 MHz ~ 5850 MHz>

802.11a:19.27 dBm (0.0845 W)

802.11n HT20(400Gl): 18.73 dBm (0.0746 W)
802.11n HT20(800GI): 19.43 dBm (0.0877 W)
802.11n HT40(400Gl): 18.72 dBm (0.0745 W)
802.11n HT40(800GI): 18.82 dBm (0.0762 W)
<2412 MHz ~ 2462 MHz>

<Ant. 0+1(0)>

802.11b : 12.70MHz

802.119g : 18.70MHz

802.11n HT20 : 19.65MHz

<Ant. 0+1(1)>

802.11b : 12.60MHz

802.119g : 18.90MHz

802.11n HT20 : 19.80MHz

<5745 MHz ~ 5825 MHz>

<Ant. 0+1(0)>

802.11a : 25.45MHz

802.11n HT20 : 21.15MHz

802.11n HT40 : 42.30MHz

<Ant. 0+1(1)>

802.11a : 26.80MHz

802.11n HT20 : 24.60MHz

802.11n HT40 : 54.80MHz

<2.4G>

PIFA Antenna with gain 3.62 dBi

<5G>

PIFA Antenna with gain 4.76 dBi

802.11b : DSSS (BPSK/ QPSK / CCK)
802.11a/g/n : OFDM (BPSK / QPSK/ 16QAM / 64QAM)

Tx/Rx Channel Frequency Range

99% Occupied Bandwidth

Antenna Type

Type of Modulation

Antenna Function for Transmitter

SISO MIMO
Ant. 0 Ant.1 Ant. 0 Ant.1
802.11 b Yes No Yes Yes
802.11 g Yes No Yes Yes
802.11 a Yes No Yes Yes
802.11 n Yes No Yes Yes
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1.4 Testing Site

Test Site

SPORTON INTERNATIONAL INC.

Test Site Location

No. 52, Hwa Ya 1* Rd., Hwa Ya Technology Park,

Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL: +886-3-3273456 / FAX: +886-3-3284978

Test Site No.

Sporton Site No.

FCCI/IC Registration No.

THO2-HY

CO05-HY

03CHO5-HY

722060/4086B-1

1.5 Applied Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

¢

¢

¢

¢

¢

¢

FCC Part 15 Subpart C §15.247

FCC KDB Publication No. 558074 D01 DTS Meas. Guidance vO1
TCB Workshop 2012, April
ANSI C63.4-2003 and ANSI C63.10-2009
IC RSS-210 Issue 8
IC RSS-Gen Issue 3

Remark:

1.

All test items were verified and recorded according to the standards and without any deviation

during the test.

This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

1.6 Ancillary Equipment List

Item |Equipment Trade Name [Model Name |FCC ID Data Cable Power Cord
AC I/P:
Unshielded, 1.2 m
1. [Notebook DELL Vostro 1510 FCC DoC N/A
DC O/P:
Shielded, 1.8 m
2. LCD Monitor Dell U2410 FCC DoC Shielded, 1.6 m [Unshielded, 1.8 m
3. |iPaod Apple A1285 FCC DoC Shielded, 1.0 m [N/A
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2 Test Configuration of Equipment Under Test

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated: conducted
emission (150 KHz to 30 MHz) and radiated emission (9 KHz to the 10th harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, pre-scanned in
three orthogonal panels, X, Y, Z. The worst cases (X plane for 5GHz & Y plane for 2.4G) were recorded
in this report.

The final configuration from all the combinations and the worst-case data rates were investigated

by measuring the maximum power across all the data rates and modulation modes under section 2.2.

Based on the worst configuration found above, the RF power setting is set individually to meet

FCC compliance limit for the final conducted and radiated tests shown in section 2.3.

For 802.11n GI 800/400 ns conducted power mode, the worst case were fall on 800ns, so all test

items were tested by using Gl 800ns mode.

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel Channel
quency (MHz) (MH2)
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
2400-2483.5 MHz
4 2427 10 2457
5 2432 11 2462
6 2437
Freq. Freq.
Frequency Band Channel Channel
quency (MHz) (MH2)
149 5745 159 5795
5725-5850 MHz
151 7
Band 4 > 5795
157 5785
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2.2 Pre-Scanned RF Power

Preliminary tests were performed in different data rate and antenna configurations as following table

and the highest power data rates were chosen for full test in the following tables. Final Output Power

equals to Measured Output Power adds the duty factor.

<MIMO Ant. 0+1(0)>

802.11b
Data Rate (MHz) 1M bps 2M bps 5.5M bps 11M bps
Peak Power (dBm) 18.14 18.13 17.87 18.00
802.11¢g
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 21.63 21.59 21.30 21.45 21.29 21.31 21.48 21.37
2.4GHz 802.11n HT20
Data Rate (MHz) MCSO0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
Peak Power (dBm) 21.49 21.43 21.44 21.41 21.37 21.37 21.32 21.41
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 21.45 21.43 21.37 21.30 21.33 21.41 21.42 21.37
802.11a
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 16.30 16.23 15.93 15.90 16.22 16.09 16.12 16.14
5GHz 802.11n HT20
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 16.33 16.22 15.62 15.65 15.73 16.20 16.15 16.33
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 15.26 15.23 15.42 15.00 15.96 15.79 15.89 15.96
5GHz 802.11n HT40
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 15.57 15.17 15.45 14.73 14.47 14.30 14.22 14.51
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 14.11 13.83 13.63 13.54 13.58 13.05 13.28 13.51
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<MIMO Ant. 0+1(1)>

802.11b
Data Rate (MHz) 1M bps 2M bps 5.5M bps 11M bps
Peak Power (dBm) 17.85 17.69 17.72 17.65
802.11¢g
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 21.53 21.46 21.37 21.39 21.34 21.35 21.30 21.27
2.4GHz 802.11n HT20
Data Rate (MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
Peak Power (dBm) 21.29 21.19 21.27 21.22 21.23 21.27 21.20 21.16
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 21.23 21.12 21.10 21.12 21.00 20.98 20.90 21.04
802.11a
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 16.21 16.17 16.12 16.16 16.10 16.16 16.18 16.20
5GHz 802.11n HT20
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 16.50 16.45 16.36 16.39 16.38 16.35 16.45 16.47
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 16.32 16.15 16.13 16.05 16.23 16.12 16.03 16.34
5GHz 802.11n HT40
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 16.04 15.75 15.97 15.83 14.87 15.33 15.11 15.48
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 15.36 14.56 14.72 14.58 14.49 14.00 14.01 13.60
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<MIMO Ant. 0+1>

TEL : 886-3-327-3456
FAX : 886-3-328-4978
FCC ID : B94HNQRO3
DTS v1.0

802.11b
Data Rate (MHz) 1M bps 2M bps 5.5M bps 11M bps
Peak Power (dBm) 21.01 20.93 20.81 20.84
802.11g
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 24.59 24.54 24.35 24.43 24.33 24.34 24.40 24.33
2.4GHz 802.11n HT20
Data Rate (MHz) MCSO0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
Peak Power (dBm) 24.40 24.32 24.37 24.33 24.31 24.33 24.27 24.30
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 24.35 24.29 24.25 24.22 24.18 24.21 24.18 24.22
802.11a
Data Rate (MHz) 6M bps 9M bps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Peak Power (dBm) 19.27 19.21 19.04 19.04 19.17 19.14 19.16 19.18
5GHz 802.11n HT20
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 19.43 19.35 19.02 19.05 19.08 19.29 19.31 19.41
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 18.83 18.72 18.80 18.57 19.11 18.97 18.97 19.16
5GHz 802.11n HT40
Data Rate (MHz) MCS 0 MCS 1 MCS 2 MCS 3 MCS 4 MCS 5 MCS 6 MCS 7
Peak Power (dBm) 18.82 18.48 18.73 18.33 17.68 17.86 17.70 18.03
Data Rate (MHz) MCS8 MCS9 MCS10 MCS11 MCS12 MCS13 MCS14 MCS15
Peak Power (dBm) 17.79 17.22 17.22 17.10 17.07 16.56 16.67 16.57
Note:
1. MIMO Ant 0+1 is a calculated result from sum of the power MIMO Ant 0 and MIMO Ant 1.
2. SISO Ant 0 power setting = MIMO Ant 0+1(0) power setting
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2.3 Antenna Information

11a/b/g/n(MCS0~15)

Frequency Range Antenna Gain Directional Gain
Brand / Model Name Type
(MHz) (dBi) (dBi)
Wistron Neweb
Corporation / PIFA 2400 ~ 2483.5 3.62 6.63
EBJ Aux. + EBJ Aux.
Wistron Neweb
Corporation / PIFA 5725 ~ 5850 4.76 7.77
EBJ Main + EBJ Main
Antenna port 0 Antenna port 1 Note
1X1+BT 11a/b/g/In(MCSO~7) | BT WLAN/BT concurrent
2X2+BT 11a/b/g/n(MCS0~15) | WLAN/BT timely share Antenna

+BT

port 1

2X2 WLAN only

11a/b/g/n(MCS0~15)

11a/b/g/n(MCS0~15)

2X2 WLAN 5G+BT

11a/n(MCS0~15)

11a/n(MCS0~15)+BT

WLAN/BT concurrent

SPORTON INTERNATIONAL INC.
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2.4 Test Mode

Final results of test modes, data rates and test channels are shown as following table.

<2.4GHz>
Test Cases
Test Items Mode Data Rate Test Channel
802.11b 1 Mbps 1/6/11
6dB and 99% BW 802.11g 6 Mbps 1/6/11
Power Spectral Density 802.11n HT20 6.5 Mbps 1/6/11
802.11n HT40 13.5 Mbps 3/6/9
802.11b 1 Mbps 1/6/11
802.11g 6 Mbps 1/6/11
Output Power
802.11n HT20 6.5 Mbps 1/6/11
Conducted
802.11n HT40 13.5 Mbps 3/6/9
TCs
802.11b 1 Mbps 1/11
802.11g 6 Mbps 1/11
Conducted Band EDGE
802.11n HT20 6.5 Mbps 1/11
802.11n HT40 13.5 Mbps 3/9
802.11b 1 Mbps 1/6/11
Conducted Spurious 802.11g 6 Mbps 1/6/11
Emission 802.11n HT20 6.5 Mbps 1/6/11
802.11n HT40 13.5 Mbps 3/6/9
802.11b 1 Mbps 1/11
802.11g 6 Mbps 1/11
Radiated Band EDGE
802.11n HT20 6.5 Mbps 1/11
Radiated 802.11n HT40 13.5 Mbps 3/9
TCs 802.11b 1 Mbps 1/6/11
Radiated Spurious 802.11g 6 Mbps 1/6/11
Emission 802.11n HT20 6.5 Mbps 1/6/11
802.11n HT40 13.5 Mbps 3/6/9
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<5GHz>
Test Cases
Test Items Mode Data Rate Test Channel
802.11a 6 Mbps 149/157/165
6dB and 99% BW
802.11n HT20 6.5 Mbps 149/157/165
Power Spectral Density
802.11n HT40 13.5 Mbps 151/159
802.11a 6 Mbps 149/157/165
Output Power 802.11n HT20 6.5 Mbps 149/157/165
Conducted
802.11n HT40 13.5 Mbps 151/159
TCs
802.11a 6 Mbps 149/165
Conducted Band EDGE 802.11n HT20 6.5 Mbps 149/165
802.11n HT40 13.5 Mbps 151/159
802.11a 6 Mbps 149/157/165
Conducted Spurious
802.11n HT20 6.5 Mbps 149/157/165
Emission
802.11n HT40 13.5 Mbps 151/159
802.11a 6 Mbps 149/165
Radiated Band EDGE 802.11n HT20 6.5 Mbps 149/165
Radiated 802.11n HT40 13.5 Mbps 151/159
TCs 802.11a 6 Mbps 149/157/165
Radiated Spurious
802.11n HT20 6.5 Mbps 149/157/165
Emission
802.11n HT40 13.5 Mbps 151/159
Test Cases
AC
Mode 1 : WLAN (2.4G) Tx 11b Ch06 + EBJ Ant.
Conducted
Mode 2 Bluetooth Tx Ch39 + EBJ Ant.
Emission
Remark: The worst case of conducted emission is mode 2; only the test data of it was reported.
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2.5 Connection Diagram of Test System
<WLAN Tx Mode>

Adapter

AHEE 120 Vac / 60 Hz

EBJ Ant.

Notebook

Simulator
Board
<EUT with Notebook Mode>
120 Vac / 60 Hz
— Adapter
Adapteri —EHEE 120 Vac /
(
EBJ Ant.
A % EUT <t
LCD Monitor . v Notebook
Simulator
Board
iPod
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2.6 RF Utility

The programmed RF utility “BtUART”, is installed in EUT to provide channel selection, power level, data
rate and the application type. RF Utility can send transmitting signal for all testing. The RF output power
selection is for the setting of RF output power expected by the customer and is going to be fixed on the

firmware of the final end product.
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1 Limit of 6dB Bandwidth

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

3.1.2 Measuring Instruments

See list of measuring instruments of this test report.

3.1.3 Test Procedures

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance and TCB
Workshop 2012, April.

2. The RF output of EUT was connected to the spectrum analyzer by a low loss cable. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4.  Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 1-5% of the
emission bandwidth (EBW).Set the Video bandwidth (VBW) = 3 * RBW. In order to make an

accurate measurement. The 6 dB bandwidth must be greater than 500 KHz.

3.1.4 Test Setup

e ]

Spectrum Analyzer EUT
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3.1.5 Test Result of 6dB Bandwidth

Test Mode : 802.11b Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
F 8081 6dB Bandwidth
ey 6dB Bandwidth (MHz Gl i
Channel (MHz2) ( ) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 7.16 7.20 0.5 Pass
06 2437 7.20 7.60 0.5 Pass
11 2462 7.60 7.64 0.5 Pass
Test Mode : 802.11¢g Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
F el 6dB Bandwidth
requency 6dB Bandwidth (MHz) anawi i
Channel (MH2) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 16.44 16.36 0.5 Pass
06 2437 16.44 16.44 0.5 Pass
11 2462 16.48 16.52 0.5 Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
. 2.4GHz 802.11n HT20 T8 Bl
ey 6dB Bandwidth (MHz anawi i
Channel (MHz2) ( ) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 17.68 17.64 0.5 Pass
06 2437 17.60 17.68 0.5 Pass
11 2462 17.60 17.76 0.5 Pass
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Test Mode : 802.11a Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
F o081 6dB Bandwidth
ey 6dB Bandwidth (MHz) ELieh] i
Channel (MH2) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
149 5745 16.44 16.48 0.5 Pass
157 5785 16.40 16.44 0.5 Pass
165 5825 16.40 16.48 0.5 Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
. 5GHz 802.11n HT20 8 Bl
el 6dB Bandwidth (MHz anawi i
Channel (MHz) ( ) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
149 5745 17.48 17.44 0.5 Pass
157 5785 17.48 17.52 0.5 Pass
165 5825 17.60 17.52 0.5 Pass
Test Mode : 802.11n HT40 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
. 5GHz 802.11n HT40 .
g Ly 6dB Bandwidth (MHz S -
Channel (MH2) (MHz) Min. Limit (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
151 5755 36.40 36.48 0.5 Pass
159 5795 36.08 36.56 0.5 Pass
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3.1.6 Test Result of 99% Occupied Bandwidth
Test Mode : 802.11b Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11b
Channel Ffe(mezf;cy 99% Occupied Bandwidth (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 12.30 12.25 Pass
06 2437 12.60 12.60 Pass
11 2462 12.70 12.40 Pass
Test Mode : 802.11¢g Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11g
Channel Fre(,?/llil_'ezr;cy 99% OCCUpied BandW|dth (MHZ) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 18.10 17.95 Pass
06 2437 18.70 18.90 Pass
11 2462 18.50 18.45 Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
2.4GHz 802.11n HT20
Eremal Ffe(mezf)‘cy 99% Occupied Bandwidth (MHz) Pass/Fail
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
01 2412 19.20 19.05 Pass
06 2437 19.65 19.80 Pass
11 2462 19.45 19.40 Pass
SPORTON INTERNATIONAL INC. Page Number : 20 of 175

TEL : 886-3-327-3456
FAX . 886-3-328-4978
FCC ID : B94HNQRO3
DTS v1.0

Report Issued Date : Oct. 03, 2012
Report Version : Rev. 02



SPORTON LAB.

FCC RF Test Report

Report No. : FR282317C

Test Mode : 802.11a Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11a
Channel Fr?%{'er;cy 99% Occupied Bandwidth (MHz) Pass/Fail
z
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
149 5745 25.45 26.80 Pass
157 5785 18.80 20.85 Pass
165 5825 20.75 24.50 Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
5GHz 802.11n HT20
] Ffe(megcy 99% Occupied Bandwidth (MHz) Pass/Fail
z
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
149 5745 19.65 20.10 Pass
157 5785 19.10 22.15 Pass
165 5825 21.15 24.60 Pass
Test Mode : 802.11n HT40 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
5GHz 802.11n HT40
Channe' Fre(,(\]/ll'il_'er;cy 99% OCCUpied BandW|dth (MHZ) Pass/Fa“
z
MIMO Ant. 0+1(0) | MIMO Ant. 0+1(1)
151 5755 37.10 38.80 Pass
159 5795 42.30 54.80 Pass
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3.1.7 Test Result of 6dB Bandwidth Plots

<802.11b>
802.11b —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 01
e
N
= FrN A, . B
iy
P I
Date: 29.AUG.2012 23:17:07
802.11b —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 06
® ~«RBW 300 kHz elta 2
FLo D1 8.24] dBm "‘ : ”/‘ u
i o 7 .
Jﬂm/“ NMM
vl B
Center 2.437 GHz 2 MHz/ Span 20 MHz
Date: 29.AUG.2012 23:34:49
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802.11b —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 11

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

20 Offpet 23|8 dB

10

N R YT S e T

A% U

Center 2.462 GHz 2 MHzZ/

Date: 29.AUG.2012 23:44:13

802.11b —MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 01

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

Span 20 MHz

20 Offpet 23|8 dB

10
51 _5.02| dBm

Center 2.412 GHz 2 MHzZ/

Date: 29.AUG.2012 23:24:10

Span 20 MHz
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802.11b —MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 06
| et T P
avi e
A ™A
| ]
Date: 29.AUG.2012 23:31:12
802.11b —MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 11
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<802.11g>
802.11g —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 01

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms 16.44C

20 Offfet 238 4B Marker

1o 3|~
1 3.07 a
== 1 Y S oot sl o 2
o N 5 ‘i VL

Center 2.412 GHz 2 MHzZ/

Date: 4.SEP.2012 21:45:25

802.11g —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 06

«RBW 300 kHz Delta 2
~VBW 1 MHz

Ref 20 dBm «Att 20 dB SWT 5 ms 16.4400

Span 20 MHz

3DE

Center 2.437 GHz 2 MHz/

Date: 30.AUG.2012 00:45:47

Span 20 MHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX . 886-3-328-4978

FCC ID : B94HNQRO3

DTS v1.0

Page Number

Report Issued Date : Oct. 03, 2012

Report Version

: 25 0f 175

. Rev. 02



FCC RF Test Report

SPORTON LAB.

Report No. : FR282317C

802.11g —MIMO Ant. 0+1(0)
6 dB Bandwidth Plot Channel 11

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

10

20 Offfet 238 am Morkor

Center 2.462 GHz 2 MHzZ/

Date: 4.SEP.2012 21:48:52

802.11g -MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 01

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

Span 20 MHz

20 Offfet 238 am Morkor

Center 2.412 GHz 2 MHzZ/
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802.11g —MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 06

«RBW 300 kHz > 2 2 [Tl
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms 16.44C

20 Offfet 238 4B Marker [Tl

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 30.AUG.2012 00:49:13

802.11g -MIMO Ant. 0+1(1)
6 dB Bandwidth Plot Channel 11

«RBW 300 kHz > 2 2 [Tl
«VBW 1 MHz 0.36 ae

Ref 20 dBm ~Att 20 dB SWT 5 ms 16.520000000
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10

Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 4.SEP.2012 21:56:55
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<2.4GHz 802.11n HT20>

802.11n HT20 —-MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 01

®

Ref 20 dBm ~Att

«RBW 300 kHz
«VBW 1 MHz
20 de SWT 5 ms

20 Offpet 23|8 dB

10

LA

Date: 4.SEP.2012 22:25:27
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802.11n HT20 -MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 06

®
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802.11n HT20 —-MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 11

«RBW 300 kHz
«VBW 1 MHz

Ref 20 dBm ~Att 20 dB SWT 5 ms

20 Offpet 23|8 dB

10

Center 2.462 GHz 2 MHzZ/

Date: 4.SEP.2012 22:21:45

802.11n HT20 -MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 01

«RBW 300 kHz
«VBW 1 MHz

Span 20 MHz

Ref 20 dem cate 20 am SwT S ms )
20 Offfget 23}8 4B Me [Tl
Lo a=
b1
= " pory S >
,,‘.:-'—' N ‘k VL
;-‘f[ \\
[0
-0
-
40
|-50
--60
o
-80
Center 2.412 GHz 2 MHz/ Span 20 MHz

Date: 4.SEP.2012 22:05:19

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX . 886-3-328-4978

FCC ID : B94HNQRO3

DTS v1.0

Page Number

: 29 of 175

Report Issued Date : Oct. 03, 2012

Report Version

. Rev. 02



FCC RF Test Report Report No. : FR282317C

SPORTON LAB.

802.11n HT20 —-MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 06
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<802.11a>
802.11a MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 149
\Lw
Date: 6.SEP.2012 16:55:36
802.11a MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 157
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802.11a MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 165
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802.11a MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 157
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<5GHz 802.11n HT20>
802.11n HT20 —-MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 149
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802.11n HT20 —-MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 165
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802.11n HT20 —-MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 157
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<5GHz 802.11n HT40>
802.11n HT40 —-MIMO Ant. 0+1(0)
6 dB Bandwidth Plot on Channel 151
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802.11n HT40 —-MIMO Ant. 0+1(1)
6 dB Bandwidth Plot on Channel 151
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3.1.8 Test Result of 99% Bandwidth Plots
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<802.11g>
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3.2 Output Power Measurement

3.2.1 Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz and 5725-5850MHz, the limit for peak
output power is 30dBm. If transmitting Antenna of directional gain greater than 6dBi are used the
peak output power from the intentional radiator shall be reduced below the above stated value by the
amount in dB that the directional gain of the Antenna exceeds 6 dBi. In case of point-to-point
operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the Antenna

exceeds 6dBi.

3.2.2 Measuring Instruments

See list of measuring instruments of this test report.

3.2.3 Test Procedures

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas.
Guidance and TCB Workshop 2012, April.

The RF output of EUT was connected to the power meter by a low loss cable

Set to the maximum power setting and enable the EUT transmit continuously.

Measure the conducted output power and record the results in the test report.

For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
vO1rO1.

a M W DN

3.2.4 Test Setup

= [

Attenuator
Power Meter i EUT
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3.2.5 Test Result of Peak Output Power

Test Mode : 802.11b Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11b
Peak Output Power (dBm) A
Channel Frequency Max. Limits Pass/Fail
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant. 0+1(1) | Ant.0+1
01 2412 17.82 18.05 20.95 29.37 Pass
06 2437 18.14 17.85 21.01 29.37 Pass
11 2462 17.77 18.20 21.00 29.37 Pass
Test Mode : 802.11g Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11g
Peak Output Power (dBm) T
Channel Frequency Max. Limits Pass/Eail
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant.0+1(1) | Ant.0+1
01 2412 19.53 19.77 22.66 29.37 Pass
06 2437 21.63 21.53 24.59 29.37 Pass
11 2462 19.78 19.45 22.63 29.37 Pass
Test Mode : 802.11n HT20 Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11n HT20
Peak Output Power (dBm imi
Channel | Frequency p (dBm) Max. Limits| o oo
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant. 0+1(1) Ant. 0+1
01 2412 18.76 18.74 21.76 29.37 Pass
06 2437 21.49 21.29 24.40 29.37 Pass
11 2462 18.15 17.84 21.01 29.37 Pass
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Test Mode : 802.11a Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11a
Frequency Measured Output Power (dBm) Max. Limits _
Channel Pass/Fail
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant. 0+1(1) | Ant. 0+1
149 5745 16.11 16.36 19.25 28.23 Pass
157 5785 15.99 15.95 18.98 28.23 Pass
165 5825 16.30 16.21 19.27 28.23 Pass
Test Mode : 802.11n HT20 Temperature : 24~26°C
Test Engineer : |Kenny Chen and Reece Li |Relative Humidity : [55~58%
802.11n HT20
Peak Output Power (dBm) o
Channel Frequency Max. Limits Pass/Eail
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant. 0+1(1) Ant. 0+1
149 5745 16.33 16.50 19.43 28.23 Pass
157 5785 16.36 16.22 19.30 28.23 Pass
165 5825 16.43 16.34 19.40 28.23 Pass
Test Mode : 802.11n HT40 Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11n HT40
Frequency Peak Output Power (dBm) Max. Limits _
Channel Pass/Fail
(MHz) MIMO MIMO MIMO (dBm)
Ant. 0+1(0) | Ant.0+1(1) Ant. 0+1
151 5755 15.57 16.04 18.82 28.23 Pass
159 5795 15.55 15.93 18.75 28.23 Pass
Note:

1. MIMO Ant 0+1 is a calculated result from sum of the power MIMO Ant 0 and MIMO Ant 1.
2. SISO Ant 0 power setting = MIMO Ant 0+1(0) power setting
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3.2.6 Test Result of Average output Power (Reporting Only)
Test Mode : 802.11b Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
Duty Cycle: 100% Duty Factor: 0.00dB
802.11b
Channel Fre(:&llJ_'er;cy Average Output Power (dBm)
z
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1
01 2412 15.12 15.23 18.19
06 2437 15.21 15.24 18.24
11 2462 15.22 15.25 18.25
Test Mode : 802.11g Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
Duty Cycle: 97.13% Duty Factor: 0.13dB
802.11g
Channel Fre(:'c\qﬂl:_ler)\cy Average Output Power (dBm)
z
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1
01 2412 10.51 10.67 13.60
06 2437 15.16 15.08 18.13
11 2462 11.39 10.78 14.10
Test Mode : 802.11n HT20 Temperature : 24~26°C
Test Engineer : [Kenny Chen and Reece Li |Relative Humidity : |55~58%
Duty Cycle: 96.92% Duty Factor: 0.14dB
802.11n HT20
Channel Fre(:'(\qﬂl:_ier)\cy Average Output Power (dBm)
z
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1
01 2412 9.46 9.38 12.43
06 2437 15.13 15.08 18.11
11 2462 9.15 8.52 11.85
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Duty Cycle:

for MIMO Ant. 0+1(0)

Test Mode : 802.11a Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li Relative Humidity : [(55~58%
Duty Cycle: 98.07% Duty Factor: 0.08dB
802.11a
Channel Fre(:'(aﬂllJ_'ezr;cy Average Output Power (dBm)
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1
149 5745 11.86 11.90 14.90
157 5785 11.80 11.97 14.90
165 5825 11.59 12.23 14.93
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li Relative Humidity : [(55~58%
97.93% 0.09dB

Duty Factor:

for MIMO Ant. 0+1(0)

98.45% 0.07dB

for MIMO Ant. 0+1(1) for MIMO Ant. 0+1(1)
802.11a
Channel Fr(?'(\q/lt:_'er;cy Average Output Power (dBm)
z
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1

149 5745 11.87 12.42 15.16
157 5785 11.73 12.51 15.15
165 5825 11.64 12.42 15.06
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Test Mode : 802.11n HT40 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li Relative Humidity :  |55~58%
96.27% 0.16dB
Duty Cycle: 1;06r.2/l5l(l)\/fljo Ant. 0+1(0) Duty Factor: gorlg/ldlg/lo Ant. 0+1(0)
for MIMO Ant. 0+1(1) for MIMO Ant. 0+1(1)
802.11a
Channel Friatlj_lezr)\cy Average Output Power (dBm)
MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) MIMO Ant. 0+1
151 5755 10.69 11.57 14.16
159 5795 10.37 11.47 13.96
Note :

1. MIMO Ant 0+1 is a calculated result from sum of the power MIMO Ant 0 and MIMO Ant 1.

2. SISO Ant 0 power setting = MIMO Ant 0+1(0) power setting

3. The average power is measured by power meter with average power sensor and is reporting

only.
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3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3KHz band at any time

interval of continuous transmission.

3.3.2 Measuring Instruments

See list of measuring instruments of this test report.
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3.3.3 Test Procedures

1.

The testing follows Measurement Procedure 5.3.1 (Peak PSD) of FCC KDB Publication No.
558074 D01 DTS Meas. Guidance and TCB Workshop 2012, April.
The RF output of EUT was connected to the spectrum analyzer by a low loss cable. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 KHz.
Video bandwidth (VBW) >= 300 KHz In order to make an accurate measurement, set the span
to 5-30% greater than Emission Bandwidth (EBW)
Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level in any 100 kHz
band segment within the fundamental EBW.
Record the measurement data derived from spectrum analyzer.
Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100
kHz = -15.2 dB).
For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v01rO1.
If measurements performed using method (2) plus 10 log (N) exceeds the emission limit, the
test should choose method (1) before declaring that the device fails the emission limit.

Method (1): Measure and sum the spectra across the outputs.
The total final Power Spectral Density is from a device with 2 transmitter outputs. The spectrum
measurements of the individual outputs are all performed with the same span and number of
points, the spectrum value in the first spectral bin of output 1 is summed with that in the first
spectral bin of output 2 to obtain the value for the first frequency bin of the summed spectrum.

Method (2): Measure and add 10 log (N) dB, where N is the number of outputs. (N=2)

3.3.4 Test Setup

Spectrum Analyzer EUT
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3.3.5 Test Result of Power Spectral Density

Test Mode : 802.11b Temperature : 24~26°C
Test Engineer : (Kenny Chen and Reece Li Relative Humidity : |55~58%
802.11b Power Density
.0+ .0+ Max.
channey | Freauency MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) Ma s
(MHz) Measured PSD/3KHz Measured PSD/3KHz c'irg'ts [Fail
PSD/100KHz |  (dBm) | pspiookHz | (dBm) | (4BM)
(dBm) +10log2 (dBm) +10log2
01 2412 7.27 -4.92 7.33 -4.86 7.37 | Pass
06 2437 7.15 -5.04 6.98 -5.21 7.37 | Pass
11 2462 6.62 -5.57 6.59 -5.60 7.37 | Pass
Test Mode : 802.11g Temperature : 24~26°C
Test Engineer : |Kenny Chen and Reece Li Relative Humidity : |55~58%
802.11g Power Density
.0+ .0+ Max.
chanr | Frequency MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) Ma SR
(MHz) Measured PSD/3KHz Measured PSD/3KHz cllrlglts /Eail
PSD/100KHz (dBm) PSD/100K Hz (dBm) | (dBm)
(dBm) +10log2 (dBm) +10log2
01 2412 -0.59 -12.78 0.24 -11.95 7.37 | Pass
06 2437 4.00 -8.19 4.26 -7.93 7.37 | Pass
11 2462 -0.23 -12.42 -0.51 -12.70 7.37 | Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11n HT20 Power Density
.0+ . 0+ Max.
o Frequency MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) Max. | oocs
: (MHz) Measured PSD/3KHz Measured PSD/3KHz Lcllrglts /Eail
PSD/100KHz (dBm) PSD/100KHz (aBm) | (dBm)
(dBm) +10log2 (dBm) +10log2
01 2412 -1.93 -14.12 -1.29 -13.48 7.37 |Pass
06 2437 4.07 -8.12 4.02 -8.17 7.37 |Pass
11 2462 -2.60 -14.79 -3.46 -15.65 7.37 |Pass
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Test Mode : 802.11a Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11a Power Density
o Freq. MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) Ll\lflnc'::ﬁs Pass
(MHz) | Measured | pgpyapyy (gpm) | MeaSUred | ppyaiiz @Bm) | (@Bm) | /P!
PSD/100KHz 0loa? PSD/100KHz +101002
(dBm) i (dBm) 09
149 | 5745 2.99 -9.20 3.66 -8.53 6.23 |Pass
157 | 5785 -0.23 -12.42 1.19 -11.00 6.23 |Pass
165 | 5825 1.23 -10.96 1.84 -10.35 6.23 |Pass
Test Mode : 802.11n HT20 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11n HT20 Power Density
o Freq. MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) |_|\|/Ir:(ts Foce
(MHz) | Measured | pgpya iz (gpm) | _MeaSUred | pspyakhiz (@Bm) | (gBm) | /P!
PSD/100KHz | PSD/100KHz loa?
(dBm) +10log2 (dBm) +10log
149 | 5745 -0.20 -12.39 0.95 -11.24 6.23 |Pass
157 | 5785 -1.86 -14.05 1.95 -10.24 6.23 |Pass
165 | 5825 1.34 -10.85 1.85 -10.34 6.23 |Pass
Test Mode : 802.11n HT40 Temperature : 24~26C
Test Engineer : [Kenny Chen and Reece Li [Relative Humidity : |55~58%
802.11n HT40 Power Density
o S, MIMO Ant. 0+1(0) MIMO Ant. 0+1(1) I_I\I/Ia?<. Pass
| (MHz)| Measured PSD/3KHz Measured PSD/3KHz G'lg“ts IFail
PSD/100KHz (dBm) PSD/L00KHz (dBm)  |(@BM)
(dBm) +10log2 (dBm) +10log2
151 | 5755 -7.20 -19.39 -2.97 -15.16 6.23 |Pass
159 | 5795 -2.46 -14.65 -0.96 -13.15 6.23 |Pass
Note:

1. Measured power density (dBm) has offset with cable loss.

2. BWCF (dB) = 10 log (3k/100k) = -15.2 dB

3. Power Density/ 3KHz (dBm)= Measured power density/ 100KHz (dBm) + BWCF (dB)

4.  MIMO Power Density/ 3KHz (dBm)= Measured power density/ 100KHz (dBm) + BWCF (dB) + 10LOG(N=2),where N=2

transmitters.
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3.3.6 Test Result of Power Spectral Density Plots

<802.11b>
802.11b — MIMO Ant. 0+1(0)
PSD Plot on Channel 01
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802.11b — MIMO Ant. 0+1(0)
PSD Plot on Channel 11
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802.11b — MIMO Ant. 0+1(1)
PSD Plot on Channel 06
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<802.11g>
802.11g — MIMO Ant. 0+1(0)
PSD Plot on Channel 01
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802.11g — MIMO Ant. 0+1(0)
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802.11g — MIMO Ant. 0+1(1)
PSD Plot on Channel 06

«RBW 100 kHz Marker r1 ]
«VBW 300 kHz 4.26 dBm

Ref 20 dBm ~Att 20 dB SWT 5 ms

20 Offpet 23|8 dB

Lo =

/“f‘! b ‘M} ﬁd . l ”A - ﬁ 1l I3 .

40
}-50
|-60
-80
Center 2.437 GHz 2.1372 MHz/ Span 21.372 MHz
Date: 30.AUG.2012 00:49:33
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<2.4GHz 802.11n HT20>
802.11n HT20 — MIMO Ant. 0+1(0)
PSD Plot on Channel 01
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802.11n HT20 — MIMO Ant. 0+1(0)
PSD Plot on Channel 11
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802.11n HT20 — MIMO Ant. 0+1(1)
PSD Plot on Channel 06
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<802.11a>
802.11a — MIMO Ant. 0+1(0)
PSD Plot on Channel 149
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802.11a — MIMO Ant. 0+1(0)
PSD Plot on Channel 165
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802.11a — MIMO Ant. 0+1(1)
PSD Plot on Channel 157
@ *RBW 100 kHz Marker [ri 1
=
w
== . Y
e T [T
_ .Mf‘l i'{ﬂurl.
[ i
Center 5.785 GHz 2.1372 MHz/ Span 21.372 MHz
Date: 6.SEP.2012 17:04:11
802.11a — MIMO Ant. 0+1(1)
PSD Plot on Channel 165
@ *RBW 100 kHz Marker [ri 1
=
w
== P | . N ﬁ .
WMMMW NJ&J‘"“ ielidte
Center 5.825 GHz 2.1424 MHz/ Span 21.424 MHz
Date: 6.SEP.2012 17:13:13
SPORTON INTERNATIONAL INC. Page Number . 77 of 175

TEL : 886-3-327-3456
FAX . 886-3-328-4978
FCC ID : B94HNQRO3
DTS v1.0

Report Issued Date : Oct. 03, 2012
Report Version : Rev. 02



SPORTON LAB.

FCC RF Test Report

Report No. : FR282317C

<5GHz 802.11n HT20>

802.11n HT20 — MIMO Ant. 0+1(0)
PSD Plot on Channel 149
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PSD Plot on Channel 165
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802.11n HT20 — MIMO Ant. 0+1(1)
PSD Plot on Channel 157
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<5GHz 802.11n HT40>
802.11n HT40 — MIMO Ant. 0+1(0)
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802.11n HT40 — MIMO Ant. 0+1(1)
PSD Plot on Channel 151
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1 Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in
100 kHz by RF conducted measurement and radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a).

3.4.2 Measuring Instruments

See list of measuring instruments of this test report.

3.4.3 Test Procedures

1. The testing follows the guidelines in the Measurement Procedure of FCC KDB Publication No.
558074 D01 DTS Meas. Guidance, ANSI C63.4-2003, and ANSI C63.10-2009.

2. Setto the maximum power setting and enable the EUT transmit continuously.

3. Set RBW = 100 KHz, VBW=300 KHz, Peak Detector. Unwanted Emissions measured in any
100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20
dB relative to the maximum in-band peak PSD level in 100 kHz, when maximum peak
conducted output power procedure is used. The attenuation is set to 30dB, when maximum
conducted output power procedure is used.

4.  Measure and record the results in the test report.

3.4.4 Test Setup

als o
Spectrum Analyzer EUT
SPORTON INTERNATIONAL INC. Page Number : 83 of 175
TEL : 886-3-327-3456 Report Issued Date : Oct. 03, 2012
FAX : 886-3-328-4978 Report Version . Rev. 02

FCC ID : B94HNQRO3
DTS v1.0



seonron tas.  FCC RF Test Report Report No. : FR282317C

3.4.5 Test Result of Conducted Spurious at Band Edges

Test Mode : 802.11b <MIMO Ant. 0+1(0)> |Temperature : 24~26°C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : (01 and 11 Test Engineer : Kenny Chen and Reece Li

802.11b - Low Band Edge Plot on Channel 01
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Ref 20 dBm ~Att 20 dB SWT 15 ms

20 Offpet 238 dB

\ 3pB

Start 2.31 GHz 13.5 MHz/ Stop 2.445 GHz

Date: 29.AUG.2012 23:17:47

802.11b - High Band Edge Plot on Channel 11
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Test Mode : 802.11b <MIMO Ant. 0+1(1)> |Temperature : 24~26C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : |01 and 11 Test Engineer : Kenny Chen and Reece Li

802.11b - Low Band Edge Plot on Channel 01
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802.11b - High Band Edge Plot on Channel 11
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Test Mode :

802.11g <MIMO Ant. 0+1(0)>

Temperature :

24~26°C

Test Band :

Low and High

Relative Humidity :

55~58%

Test Channel :

01 and 11

Test Engineer :

Kenny Chen and Reece Li

802.11g- Low Band Edge Plot on Channel 01
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802.11g- High Band Edge Plot on Channel 11
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Test Mode : 802.11g <MIMO Ant. 0+1(1)> |Temperature : 24~26C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : |01 and 11 Test Engineer : Kenny Chen and Reece Li

802.11g- Low Band Edge Plot on Channel 01
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802.11g- High Band Edge Plot on Channel 11
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802.11n HT20
Test M : Temperature : 24~26°
est Mode <MIMO Ant. 0+1(0)> emperature 6C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : (01 and 11 Test Engineer : Kenny Chen and Reece Li

802.11n HT20 - Low Band Edge Plot on Channel 01
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802.11n HT20
Test M : Temperature : 24~26°
est Mode <MIMO Ant. 0+1(1)> emperature 6C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : (01 and 11 Test Engineer : Kenny Chen and Reece Li

802.11n HT20 - Low Band Edge Plot on Channel 01
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Test Mode : 802.11a <MIMO Ant. 0+1(0)> |Temperature : 24~26C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : |149 and 165 Test Engineer : Kenny Chen and Reece Li

802.11a - Low Band Edge Plot on Channel 149
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802.11a - High Band Edge Plot on Channel 165
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Test Mode : 802.11a <MIMO Ant. 0+1(1)> |Temperature : 24~26C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : |149 and 165 Test Engineer : Kenny Chen and Reece Li

802.11a - Low Band Edge Plot on Channel 149
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«VBW 300 kHz 25.15 dBm
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802.11a - High Band Edge Plot on Channel 165
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802.11n HT20

Test M :
est Mode <MIMO Ant. 0+1(0)>

Temperature : 24~26C

Test Band : Low and High

Relative Humidity : |55~58%

Test Channel : [149 and 165

Test Engineer : Kenny Chen and Reece Li

802.11n HT20 - Low Band Edge Plot on Channel 149
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802.11n HT20 - High Band Edge Plot on Channel 165
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802.11n HT20

Test M :
est Mode <MIMO Ant. 0+1(1)>

Temperature : 24~26C

Test Band : Low and High

Relative Humidity : |55~58%

Test Channel : [149 and 165

Test Engineer : Kenny Chen and Reece Li

802.11n HT20 - Low Band Edge Plot on Channel 149
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FCC RF Test Report

Report No. : FR282317C

802.11n HT40
Test M : Temperature : 24~26°
est Mode <MIMO Ant. 0+1(0)> emperature 6C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : (151 and 159 Test Engineer : Kenny Chen and Reece Li

802.11n HT40 - Low Band Edge Plot on Channel 151
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802.11n HT40
Test M : Temperature : 24~26°
est Mode <MIMO Ant. 0+1(1)> emperature 6C
Test Band : Low and High Relative Humidity : |55~58%
Test Channel : (151 and 159 Test Engineer : Kenny Chen and Reece Li

802.11n HT40 - Low Band Edge Plot on Channel 151

%

Ref 20 dBm

«RBW 100 kHz Mark [T1 ]

«VBW 300 kHz -25.1

«Att 20 dB SWT 20 ms 5.722700000 ¢

20 Offfet 26|dB

|10

<L

|-30

10 MHz/ Stop 5.775 GHz

Date: 6.SEP.2012 17:41:41

802.11n HT40 - High Band Edge Plot on Channel 159
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3.4.5 Test Result of Conducted Spurious Emission

Test Mode : 802.11b <MIMO Ant. 0+1(0)> [Temperature : 24~26C
Test Band : 30MHz-3GHz and 2G-25GHz  [Relative Humidity : [55~58%
Test Channel : |01, 06, 11 Test Engineer : Kenny Chen and Reece Li

802.11b 30 MHz~3 GHz

Conducted Spurious Emission Plot on Channel 01
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802.11b 30 MHz~3 GHz
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802.11b 30 MHz~3 GHz

Conducted Spurious Emission Plot on Channel 11
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FCC RF Test Report

Report No. : FR282317C

Test Mode :

802.11b <MIMO Ant. 0+1(1)>

Temperature :

24~26°C

Test Band :

30MHz-3GHz and 2G-25GHz

Relative Humidity :

55~58%

Test Channel :

01, 06, 11

Test Engineer :

Kenny Chen and Reece Li

802.11b 30 MHz~3 GHz

Conducted Spurious Emission Plot on Channel 01
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802.11b 30 MHz~3 GHz
Conducted Spurious Emission Plot on Channel 06
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802.11b 30 MHz~3 GHz

Conducted Spurious Emission Plot on Channel 11
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FCC RF Test Report

Report No. : FR282317C

Test Mode :

802.11g <MIMO Ant. 0+1(0)>

Temperature :

24~26°C

Test Band :

30MHz-3GHz and 2G-25GHz

Relative Humidity :

55~58%

Test Channel :

01, 06, 11

Test Engineer :

Kenny Chen and Reece Li

802.11g 30 MHz~3 GHz

Conducted Spurious Emission
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FCC RF Test Report

Report No. : FR282317C
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Test Mode : 802.11g <MIMO Ant. 0+1(1)> |Temperature : 24~26C
Test Band : 30MHz-3GHz and 2G-25GHz |Relative Humidity : [55~58%
Test Channel : |01, 06, 11 Test Engineer : Kenny Chen and Reece Li
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802.11n HT20
Test Mode : Temperature : 24~26"
<MIMO Ant. 0+1(0)> P C
Test Band : 30MHz-3GHz and 2G-25GHz |Relative Humidity : [55~58%
Test Channel : (01, 06, 11 Test Engineer : Kenny Chen and Reece Li
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802.11n HT20 2 GHz~25 GHz
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SPORTON LAB.

FCC RF Test Report

Report No. : FR282317C

802.11n HT20

Test Mode :
<MIMO Ant. 0+1(1)>

Temperature :

24~26°C

Test Band : 30MHz-3GHz and 2G-25GHz

Relative Humidity :

55~58%

Test Channel : |01, 06, 11

Test Engineer :

Kenny Chen and Reece Li

802.11n HT20 30 MHz~3 GHz

Conducted Spurious Emission Plot on Channel 01
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802.11n HT20 2 GHz~25 GHz

Conducted Spurious Emission Plot on Channel 11
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11a <MIMO Ant. 0+1(0)> |Temperature : 24~26C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : |149, 157, 165 Test Engineer : Kenny Chen and Reece Li
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Test Mode : 802.11a <MIMO Ant. 0+1(1)> |Temperature : 24~26C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : |149, 157, 165 Test Engineer : Kenny Chen and Reece Li
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Conducted Spurious Emission Plot on Channel 149
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802.11n HT20
Test M : Ti : 24~26°
Sl <MIMO Ant. 0+1(0)> emperature 6C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : (149, 157, 165 Test Engineer : Kenny Chen and Reece Li
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802.11n HT20
Test M : Ti : 24~26°
Sl <MIMO Ant. 0+1(1)> emperature 6C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : (149, 157, 165 Test Engineer : Kenny Chen and Reece Li
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802.11n HT40
Test M : Ti : 24~26°
Sl <MIMO Ant. 0+1(0)> emperature 6C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : (151 and 159 Test Engineer : Kenny Chen and Reece Li
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802.11n HT40 30 MHz~6 GHz

Conducted Spurious Emission Plot on Channel 159
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802.11n HT40
Test M : Ti : 24~26°
Sl <MIMO Ant. 0+1(1)> emperature 6C
Test Band : 30MHz-6GHz and 5G-40GHz |Relative Humidity : [55~58%
Test Channel : (151 and 159 Test Engineer : Kenny Chen and Reece Li

802.11n HT40 30 MHz~6 GHz
Conducted Spurious Emission Plot on Channel 151
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802.11n HT40 30 MHz~6 GHz
Conducted Spurious Emission Plot on Channel 159
=
-
Start 30 MHz 597 MHz/ Stop 6 GHz
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Report No. : FR282317C

3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1 Limit of Radiated band edge and Spurious Emission Measurement

In any 100 KHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall

be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the FCC section 15.209 limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.5.2 Measuring Instruments
See list of measuring instruments of this test report.
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3.5.3 Test Procedure

1. The testing follows the guidelines in ANSI C63. 10-2009
2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.
The EUT was placed on a turntable with 0.8 meter above ground.
4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.
5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
6. For measurement below 1GHz, If the emission level of the EUT measured by the peak detector
is 3 dB lower than the applicable limit, the peak emission level will be reported. Otherwise, the
emission measurement will be repeated using the quasi-peak detector and reported.
7. Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 KHz for f < 1 GHz; VBW > RBW, Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW=3MHz for f > 1 GHz for peak measurement.
For average measurement:
+ VBW =10 Hz, when duty cycle is no less than 98 percent.
- VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.
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Antenna Band Duty Cycle(%) T(us) 1/T(KHz) [VBW Setting
0+1 802.11b for Ant 0 100.00 - - 10Hz
0+1 802.11b for Ant 1 100.00 - - 10Hz
0+1 802.11g for Ant 0 97.13 2030.00 0.493 1KHz
0+1 802.11g for Ant 1 97.13 2030.00 0.493 1KHz
0+1 2.4G 802.11n HT20 for Ant O 96.92 1890.00 0.529 1KHz
0+1 2.4G 802.11n HT20 for Ant 1 96.92 1890.00 0.529 1KHz
0+1 802.11a for Ant O 98.07 - - 10Hz
0+1 802.11a for Ant 1 98.07 - - 10Hz
0+1 5G 802.11n HT20 for Ant 0 97.93 1890.00 0.529 1KHz
0+1 5G 802.11n HT20 for Ant 1 98.45 - - 10Hz
0+1 5G 802.11n HT40 for Ant 0 96.27 930.00 1.075 3KHz
0+1 5G 802.11n HT40 for Ant 1 96.25 924.00 1.082 3KHz

Note: For average measurement with duty cycle < 98%, use reduced VBW measurement method
4.2.3.2.3in ANSI C63.10.

3.5.4 Test Setup

For radiated emissions below 30MHz

' : RX Antenna
™ 3m -
I
EUT
Kl | T
g0cm 1m

Metal Full Soldered Ground Plane

1

Spectrum Analyzer ! Receiver
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For radiated emissions from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver
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For radiated emissions above 1GHz

RX Antenna

Ant. feed
point

| Im
EUT

. &
—

Metal Full Soldered Ground Plane

[

Spectrum Analyzer / Receiver

3.5.5 Test Results of Radiated Emissions (9KHz ~ 30MHz)

The low frequency, which started from 9 KHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line per 15.31(0) was not reported.
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3.5.6 Test Result of Radiated Spurious at Band Edges

Test Mode : 802.11b <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : (01 Test Engineer : David Yang

ANTENNA POLARITY : HORIZONTAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2388.93 57.46 -16.54 74 56.58 32.18 4.58 35.88 100 73 Peak
2390 40.78 -13.22 54 39.88 32.18 4.58 35.86 100 73 Average

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m)| (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2385.33 52.97 -21.03 74 52.11 32.16 4.58 35.88 108 327 Peak
2389.65 37.52 -16.48 54 36.64 32.18 4.58 35.88 108 327 Average
Test Mode : 802.11b <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : |11 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m)| (dB) |[(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)
2486.1 56.56 -17.44 74 55.45 32.28 4.64 35.81 100 82 Peak
2486.84 42.3 -11.7 54 41.19 32.28 4.64 35.81 100 82 Average

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos

(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)

2485.3 53.02 -20.98 74 51.91 32.28 4.64 35.81 104 318 Peak

2487.08 38.94 -15.06 54 37.83 32.28 4.64 35.81 104 318 Average
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Test Mode : 802.11g <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : |01 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBpV/Im)| (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2389.56 72.55 -1.45 74 71.67 32.18 4.58 35.88 126 213 Peak
2390 52.95 -1.05 54 52.05 32.18 4.58 35.86 126 213 Average
ANTENNA POLARITY : VERTICAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBuV/m)| (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2389.83 69.35 -4.65 74 68.45 32.18 4.58 35.86 103 249 Peak
2390 49.49 -4.51 54 48.59 32.18 4.58 35.86 103 249 Average
Test Mode : 802.11g <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : (11 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBpV/m) (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)

2483.62 73.3 -0.7 74 72.19 32.28 4.64 35.81 100 217 Peak
2483.56 52.36 -1.64 54 51.25 32.28 4.64 35.81 100 217 Average
ANTENNA POLARITY : VERTICAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark

Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m)| (dB) |[(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2483.64 68.23 -5.77 74 67.12 32.28 4.64 35.81 103 253 Peak
2483.56 46.84 -7.16 54 45.73 32.28 4.64 35.81 103 253 Average
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Test Mode : 802.11n HT20 <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : |01 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m) (dB) [(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)
2388.84 72.95 -1.05 74 72.07 32.18 4.58 35.88 123 222 Peak
2390 53.82 -0.18 54 52.92 32.18 4.58 35.86 123 222 Average

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2390 64.53 -9.47 74 63.63 32.18 4.58 35.86 100 299 Peak
2390 43.77 -10.23 54 42.87 32.18 4.58 35.86 100 299 Average
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : (11 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBuV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
2484.9 73.61 -0.39 74 72.5 32.28 4.64 35.81 118 222 Peak
2483.76 51.65 -2.35 54 50.54 32.28 4.64 35.81 118 222 Average

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos

(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)

2484.78 68.49 -5.51 74 67.38 32.28 4.64 35.81 104 322 Peak

2483.54 46.33 -7.67 54 45.22 32.28 4.64 35.81 104 322 Average
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Test Mode : 802.11a <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : |149 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m) (dB) [(dBpV/Im)| (dBpV) (dB) (dB) (dB) (cm) | (deg)
5745 93.8 - - 86.37 35.09 7.19 34.85 113 126 Average
5745 107.5 - - 100.07 35.09 7.19 34.85 113 126 Peak
5725 83.37 -4.13 87.5 75.98 35.07 7.17 34.85 113 126 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBpV/m)| (dB) |[(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5745 94.69 - - 87.26 35.09 7.19 34.85 100 231 Average
5745 107.77 - - 100.36 35.09 7.17 34.85 100 231 Peak
5725 81.61 -6.16 87.77 74.22 35.07 7.17 34.85 100 231 Peak
Test Mode : 802.11a <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : [165 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBpV/m)| (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5825 93.91 - - 86.32 35.19 7.27 34.87 102 123 Average
5825 107.9 - - 100.31 35.19 7.27 34.87 102 123 Peak
5850 70.4 -17.5 87.9 62.77 35.21 7.29 34.87 102 123 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBpV) (dB) (dB) (dB) (cm) | (deg)

5825 94.75 - - 87.16 35.19 7.27 34.87 150 280 Average

5825 108.68 - - 101.09 35.19 7.27 34.87 150 280 Peak

5850 70.67 -18.01 88.68 63.04 35.21 7.29 34.87 150 280 Peak
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Test Mode : 802.11n HT20 <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : |149 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m) (dB) [(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)
5745 93.62 - - 86.19 35.09 7.19 34.85 112 130 Average
5745 107.33 - - 99.9 35.09 7.19 34.85 112 130 Peak
5725 79.03 -8.3 87.33 71.64 35.07 7.17 34.85 112 130 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5745 93.83 - - 86.4 35.09 7.19 34.85 119 93 Average
5745 107.77 - - 100.34 35.09 7.19 34.85 119 93 Peak
5725 80.71 -7.06 87.77 73.32 35.07 7.17 34.85 119 93 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : [165 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBuV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5825 93.76 - - 86.17 35.19 7.27 34.87 101 128 Average
5825 108.54 - - 100.95 35.19 7.27 34.87 101 128 Peak
5850 71.33 -17.21 88.54 63.7 35.21 7.29 34.87 101 128 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBpV) (dB) (dB) (dB) (cm) | (deg)

5825 94.76 - - 87.17 35.19 7.27 34.87 107 95 Average

5825 109.19 - - 101.6 35.19 7.27 34.87 107 95 Peak

5850 73.42 -15.77 89.19 65.79 35.21 7.29 34.87 107 95 Peak
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Test Mode : 802.11n HT40 <MIMO Ant. 0+1> Temperature : 23~25°C
Test Band : Low Relative Humidity : |44~47%
Test Channel : |151 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read | Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) |[(dBuV/m) (dB) [(dBpV/m)| (dBupV) (dB) (dB) (dB) (cm) | (deg)
5755 94.19 - - 86.74 35.11 7.19 34.85 103 128 Average
5755 104.15 - - 96.72 35.09 7.19 34.85 103 128 Peak
5725 78.63 -5.52 84.15 71.24 35.07 7.17 34.85 103 128 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5755 94.62 - - 87.17 35.11 7.19 34.85 108 91 Average
5755 104.89 - - 97.41 35.11 7.22 34.85 108 91 Peak
5725 80.08 -4.81 84.89 72.69 35.07 7.17 34.85 108 91 Peak
Test Mode : 802.11n HT40 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Band : High Relative Humidity : |44~47%
Test Channel : [159 Test Engineer : David Yang
ANTENNA POLARITY : HORIZONTAL
Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBuV/m)| (dB) |[(dBpV/m)| (dBuV) (dB) (dB) (dB) (cm) | (deg)
5795 94.37 - - 86.84 35.15 7.24 34.86 102 125 Average
5795 104.1 - - 96.59 35.15 7.22 34.86 102 125 Peak
5850 58.83 -25.27 84.1 51.2 35.21 7.29 34.87 102 125 Peak

ANTENNA POLARITY : VERTICAL

Frequency| Level Over Limit Read Antenna | Cable | Preamp Ant Table | Remark
Limit Line Level Factor Loss Factor Pos Pos
(MHz) [(dBpV/m)| (dB) |[(dBpV/m)| (dBpV) (dB) (dB) (dB) (cm) | (deg)

5795 95.1 - - 87.57 35.15 7.24 34.86 107 99 Average

5795 105 - - 97.51 35.13 7.22 34.86 107 99 Peak

5850 59.22 -25.78 85 51.59 35.21 7.29 34.87 107 99 Peak
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FCC RF Test Report

Report No. : FR282317C

3.5.7 Test Result of Radiated Spurious Emission (30MHz ~ 10™ Harmonic)

Test Mode : 802.11b <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |01 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 2412 MHz is fundamental signal which can be ignored.
2. 7239 MHz and 9648 MHz is not within a restricted band, and its limit line is
20dB below the highest emission level. For example, 111.83 dBuV/m - 20dB

Remark :
=91.83 dBuVv/m.
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) [(dBuV/m)| (dB) [(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
2412 106.96 - - 106.03 32.2 4.59 35.86 100 73  Average
2412 111.83 - - 110.9 32.2 459 35.86 100 73 Peak
4824 48.73 -25.27 74 66.97 34.27 6.51 59.02 100 0 Peak
7239 47.26 -44.57 91.83 60.79 36.05 8.29 57.87 100 0 Peak
9648 49.38 -42.45 91.83 58.75 37.09 9.48 55.94 100 0 Peak
Test Mode : 802.11b <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |01 Relative Humidity : |44~47%
Test Engineer : [David Yang Polarization : Vertical

1. 2412 MHz is Fundamental signal which can be ignored.

2. 7236 MHz is not within a restricted band

Remark :
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) |(cm)|(deg)
2412 102.91 - - 101.98 32.2 4.59 35.86 108 327 Average
2412 107.9 - - 106.97 32.2 4.59 35.86 108 327 Peak
4824 46.81 -27.19 74 65.05 34.27 6.51 59.02 100 0 Peak
7236 46.49 -41.41 87.9 60.02 36.05 8.29 57.87 100 0 Peak
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seonron tas.  FCC RF Test Report Report No. : FR282317C
Test Mode : 802.11b <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |06 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 2437 MHz is Fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
2437 105.82 - - 104.81 32.24 4.61 35.84 100 172 Average
2437 110.42 - - 109.41 32.24 4.61 35.84 100 172 Peak
4875 47.56 -26.44 74 65.63 34.28 6.53 58.88 100 0 Peak
7311 46.45 -27.55 74 59.98 36.04 8.42 57.99 100 0 Peak
Test Mode : 802.11b <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |06 Relative Humidity : |44~47%
Test Engineer : [David Yang Polarization : Vertical
1. 2437 MHz is Fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
2437 102.75 - - 101.74 32.24 4.61 35.84 106 248 Average
2437 107.17 - - 106.16 32.24 4.61 35.84 106 248 Peak
4875 49.09 -24.91 74 67.16 34.28 6.53 58.88 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11b <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |11 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 2462 MHz is fundamental signal which can be ignored.
2. 9849 MHz is not within a restricted band.
Remark : )
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
2462 108.27 - - 107.22 32.26 4.62 35.83 100 82  Average
2462 112.9 - - 111.85 32.26 4.62 35.83 100 82 Peak
4926 51.69 -2.31 54 69.58 34.29 6.56 58.74 157 152 Average
4926 53.86 -20.14 74 71.75 34.29 6.56 58.74 157 152 Peak
7386 45.79 -28.21 74 59.35 36.02 8.55 58.13 100 0 Peak
9849 51.14 -41.76 92.9 60.13 37.33 9.51 55.83 100 0 Peak
Test Mode : 802.11b <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |11 Relative Humidity : |44~47%
Test Engineer : [David Yang Polarization : Vertical
Remark : 2462 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuVim)| (dB) |(dBuV/im)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
2462 104.44 - - 103.39 32.26 4.62 35.83 104 318 Average
2462 109.65 - - 108.6 32.26 4.62 35.83 104 318 Peak
4926 48.63 -5.37 54 66.52 34.29 6.56 58.74 100 210 Average
4926 51.19 -22.81 74 69.08 34.29 6.56 58.74 100 210 Peak
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TEL : 886-3-327-3456
FAX . 886-3-328-4978
FCC ID : B94HNQRO3
DTS v1.0

seonron tas.  FCC RF Test Report Report No. : FR282317C
Test Mode : 802.11g <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |01 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 2412 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
2412 97.73 - - 96.8 32.2 459 35.86 126 213 Average
2412 107.91 - - 106.98 32.2 4.59 35.86 126 213 Peak
4821 45.4 -28.6 74 63.64 34.27 6.51 59.02 100 0 Peak
Test Mode : 802.11g <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |01 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
1. 2412 MHz is fundamental signal which can be ignored.
Remark : 2.  Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuV/im)| (dB) [(dBuV/im)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
2412 94.49 - - 93.56 32.2 4.59 35.86 103 249 Average
2412 104.54 - - 103.61 32.2 4.59 35.86 103 249 Peak
4827 44.3 -29.7 74 62.54 34.27 6.51 59.02 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11g <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |06 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 2437 MHz is fundamental signal which can be ignored.
2. 9756 MHz is not within a restricted band.
Remark : )
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/m)| (dB) [(dBuV/m)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
2437 101.44 - - 100.43 32.24 4.61 35.84 101 156 Average
2437 111.49 - - 110.48 32.24 4.61 35.84 101 156 Peak
4866 48.81 -25.19 74 66.93 34.27 6.53 58.92 100 0 Peak
7314 50.34 -23.66 74 63.87 36.04 8.42 57.99 100 0 Peak
9756 48.82 -42.67 91.49 58 37.21 9.5 55.89 100 0 Peak
Test Mode : 802.11g <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |06 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
1. 2437 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/m)| (dB) [(dBpV/m)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
2437 98.81 - - 97.8 32.24 4.61 35.84 127 248 Average
2437 109.09 - - 108.08 32.24 4.61 35.84 127 248 Peak
4872 45.89 -28.11 74 63.96 34.28 6.53 58.88 100 0 Peak
7311 48.92 -25.08 74 62.45 36.04 8.42 57.99 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11g <MIMO Ant. 0+1> (Temperature : 23~25°C
Test Channel : |11 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 2462 MHz is fundamental signal which can be ignored.
2. 9843 MHz is not within a restricted band.

3. “ * 7 are 26MHz harmonics and from extender card which is provided by

Remark : ) ) ) L
Applicant, declared to ignore those signal due to not from WiFi module.
4. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuV/m)| (dB) [(dBuV/m)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
74.82 43.67 * 40 67.41 6.7 0.96 314 - - Peak
99.66 43.16 * 435 63.61 9.9 1.09 31.44 - - Peak
124.77 61.19 * 435 79.51 11.8 1.22 31.34 - - Peak
143.94 39.6 -3.9 435 58.42 11.17 1.27 31.26 - - Peak
149.88 63.96 * 435 82.74 11.2 1.27 31.25 - - Peak

162.03 40.11 -3.39 43.5 59.61 10.34 1.35 31.19 100 215 Peak

174.18 63.07 * 43.5 83.64 9.1 1.38 31.05 - - Peak
191.73 36.09 -7.41 43.5 57.02 8.74 1.44 3111 - - Peak
199.29 57.55 * 43.5 78.11 9.1 1.46 31.12 - - Peak
224.94 59.57 * 46 79.2 9.75 1.56 30.94 - - Peak
250.05 53.11 * 46 69.75 12.6 1.66 30.9 - - Peak
274.08 58.3 * 46 74.75 12.95 1.72 31.12 - - Peak
298.92 57.93 * 46 73.72 13.39 1.78 30.96 - - Peak
323.1 47.54 * 46 63.05 13.59 1.84 30.94 - - Peak
349.7 43.43 * 46 58.13 14.5 1.9 311 - - Peak
374.9 43.88 * 46 57.88 15.05 1.96 31.01 - - Peak
399.4 54.75 * 46 67.94 16 2.01 31.2 - - Peak
424.6 59.91 * 46 72.22 16.65 2.08 31.04 - - Peak
435.8 37.72 -8.28 46 49.8 16.81 21 30.99 - - Peak
449.8 61.43 * 46 73.08 17.2 2.14 30.99 - - Peak
460.3 41.87 -4.13 46 53.29 17.42 2.16 31 - - Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
475 66.57 * 46 77.51 17.65 2.18 30.77 - - Peak
485.5 39.34 -6.66 46 49.99 17.82 2.2 30.67 - - Peak
498.1 49.81 * 46 60.11 18.06 2.23 30.59 - - Peak
522.6 49.7 * 46 59.89 18.33 2.28 30.8 - - Peak
549.9 40.35 * 46 49.28 19.8 2.33 31.06 - - Peak
574.4 39.65 * 46 48.16 19.86 2.37 30.74 - - Peak
599.6 36.08 * 46 44.18 19.89 2.42 30.41 - - Peak
624.8 54.07 * 46 61.28 20.55 25 30.26 - - Peak
672.4 54.26 * 46 61.48 20.32 2.62 30.16 - - Peak
724.9 48.31 * 46 54.03 21.78 2.7 30.2 - - Peak
749.4 44.64 * 46 49.68 22.4 2.75 30.19 - - Peak
771.8 34.36 * 46 39.42 22.18 2.79 30.03 - - Peak
797 46.87 * 46 51.83 22.04 2.83 29.83 - - Peak
821.5 45.44 * 46 49.64 22.69 2.87 29.76 - - Peak
849.5 41.37 * 46 44.74 234 2.92 29.69 - - Peak
874.7 42.18 * 46 45.95 23.1 2.97 29.84 - - Peak
899.9 37.76 * 46 41.45 23.3 3.01 30 - - Peak
925.1 44 * 46 46.97 24.05 3.04 30.06 - - Peak
946.1 31.79 * 46 34.11 24.72 3.06 30.1 - - Peak
971.3 40.04 * 54 41.8 25.08 3.14 29.98 - - Peak
2462 99.48 - - 98.43 32.26 4.62 35.83 100 217 Average
2462 109.5 - - 108.45 32.26 4.62 35.83 100 217 Peak
4917 44.47 -29.53 74 62.43 34.28 6.55 58.79 100 0 Peak
9843 48.16 -41.34 89.5 57.19 37.31 9.5 55.84 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11g <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |11 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
1. 2462 MHz is fundamental signal which can be ignored.
2. “* 7 are 26MHz harmonics and from extender card which is provided by
Remark : Applicant, declared to ignore those signal due to not from WiFi module.
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
32.97 34.52 -5.48 40 47.67 17.76 0.72 31.63 121 216 Peak
74.82 37.45 * 40 61.19 6.7 0.96 314 - - Peak
99.93 38.4 * 435 58.85 9.9 1.09 31.44 - - Peak
124.77 55.03 * 435 73.35 11.8 1.22 31.34 - - Peak
143.94 33.96 -9.54 435 52.78 11.17 1.27 31.26 - - Peak
149.88 59.53 * 435 78.31 11.2 1.27 31.25 - - Peak
156.09 33.71 -9.79 435 52.8 10.82 1.32 31.23 - - Peak
174.99 62.5 * 435 83.05 9.1 1.38 31.03 - - Peak
199.29 52.48 * 435 73.04 9.1 1.46 31.12 - - Peak
224.94 50.55 * 46 70.18 9.75 1.56 30.94 - - Peak
249.78 46.03 * 46 62.67 12.6 1.66 30.9 - - Peak
274.89 51.63 * 46 68.09 12.95 1.72 31.13 - - Peak
298.92 51.88 * 46 67.67 13.39 1.78 30.96 - - Peak
324.5 45.75 * 46 61.21 13.65 1.84 30.95 - - Peak
349.7 37.3 * 46 52 14.5 1.9 31.1 - - Peak
374.9 39.35 * 46 53.35 15.05 1.96 31.01 - - Peak
399.4 47.89 * 46 61.08 16 2.01 31.2 - - Peak
423.2 53.61 * 46 65.96 16.63 2.07 31.05 - - Peak
435.1 30.19 -15.81 46 42.27 16.81 2.1 30.99 - - Peak
447.7 54.71 * 46 66.41 17.14 2.14  30.98 - - Peak
460.3 33.6 -12.4 46 45.02 17.42 2.16 31 - - Peak
474.3 59.63 * 46 70.6 17.64 2.18 30.79 - - Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
485.5 33.27 -12.73 46 43.92 17.82 2.2 30.67 - - Peak
498.1 45.95 * 46 56.25 18.06 2.23 30.59 - - Peak
522.6 48.96 * 46 59.15 18.33 2.28 30.8 - - Peak
547.8 37.14 * 46 46.27 19.58 2.33 31.04 - - Peak
574.4 39.21 * 46 47.72 19.86 2.37 30.74 - - Peak
599.6 35.08 * 46 43.18 19.89 242 30.41 - - Peak
624.8 49.94 * 46 57.15 20.55 2.5 30.26 - - Peak
647.2 31.92 * 46 39.08 20.39 2.58 30.13 - - Peak
674.5 48.27 * 46 55.47 20.34 2.62 30.16 - - Peak
722.1 40.61 * 46 46.4 21.71 2.7 30.2 - - Peak
746.6 34.99 * 46 40.07 22.37 2.74 30.19 - - Peak
796.3 37.82 * 46 42.82 22.02 2.82 29.84 - - Peak
825 36.37 * 46 40.37 22.87 2.88 29.75 - - Peak
846.7 36.44 * 46 39.86 23.37 291 29.7 - - Peak
874.7 35.82 * 46 39.59 23.1 2.97 29.84 - - Peak
896.4 32.04 * 46 35.8 23.22 3 29.98 - - Peak
925.1 36.78 * 46 39.75 24.05 3.04 30.06 - - Peak
974.8 32.85 * 54 34.67 25 3.15 29.97 - - Peak
2462 94.92 - - 93.87 32.26 4.62 35.83 103 253 Average
2462 104.97 - - 103.92  32.26 4.62 35.83 103 253 Peak
4926 45.25 -28.75 74 63.14 34.29 6.56 58.74 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |01 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 2412 MHz is fundamental signal which can be ignored.
2. 7206 MHz is not within a restricted band.

3. “ * 7 are 26MHz harmonics and from extender card which is provided by

Remark : ) ) ) L
Applicant, declared to ignore those signal due to not from WiFi module.
4. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBuV/m)| (dB) [(dBuV/m)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
74.82 43.66 * 40 67.4 6.7 0.96 314 - - Peak
99.93 42.86 * 435 63.31 9.9 1.09 31.44 - - Peak
124.77 61.01 * 435 79.33 11.8 1.22 31.34 - - Peak

143.67 40.46 -3.04 43.5 59.28 11.17 1.27 31.26 110 201 Peak

149.88 63.89 * 43.5 82.67 11.2 1.27 31.25 - - Peak
155.01 40.09 -3.41 43.5 59.12 10.9 1.31 31.24 - - Peak
162.03 38.92 -4.58 43.5 58.42 10.34 1.35 31.19 - - Peak
174.99 63.07 * 43.5 83.62 9.1 1.38 31.03 - - Peak
199.29 57.27 * 43.5 77.83 9.1 1.46 31.12 - - Peak
224.94 59.63 * 46 79.26 9.75 1.56 30.94 - - Peak
248.97 52.87 * 46 69.62 12.49 1.66 30.9 - - Peak
274.89 58.45 * 46 74.91 12.95 1.72 31.13 - - Peak
300 57.74 * 46 73.5 13.4 1.78 30.94 - - Peak
323.1 47.5 * 46 63.01 13.59 1.84 30.94 - - Peak
349.7 43.8 * 46 58.5 14.5 1.9 311 - - Peak
374.9 43.96 * 46 57.96 15.05 1.96 31.01 - - Peak
399.4 55.02 * 46 68.21 16 2.01 31.2 - - Peak
423.2 60.44 * 46 72.79 16.63 2.07 31.05 - - Peak
435.8 37.93 -8.07 46 50.01 16.81 21 30.99 - - Peak
449.8 61.04 * 46 72.69 17.2 2.14 30.99 - - Peak
462.4 39.68 -6.32 46 51.03 17.45 2.16 30.96 - - Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
474.3 66.65 * 46 77.62 17.64 2.18 30.79 - - Peak
485.5 38.9 7.1 46 49.55 17.82 2.2 30.67 - - Peak
498.1 52.19 * 46 62.49 18.06 2.23 30.59 - - Peak
522.6 49.96 * 46 60.15 18.33 2.28 30.8 - - Peak
547.8 39.76 * 46 48.89 19.58 2.33 31.04 - - Peak
574.4 39.85 * 46 48.36 19.86 2.37 30.74 - - Peak
599.6 36.42 * 46 44.52 19.89 2.42 30.41 - - Peak
624.8 54.82 * 46 62.03 20.55 25 30.26 - - Peak
672.4 54.56 * 46 61.78 20.32 2.62 30.16 - - Peak
699.7 37.21 * 46 44.08 20.69 2.65 30.21 - - Peak
722.1 48.74 * 46 54.53 21.71 2.7 30.2 - - Peak
749.4 45.77 * 46 50.81 22.4 2.75 30.19 - - Peak
774.6 35.88 * 46 40.94 22.15 2.79 30 - - Peak
799.8 46.99 * 46 51.87 22.1 2.83 29.81 - - Peak
825 48.07 * 46 52.07 22.87 2.88 29.75 - - Peak
846.7 43.03 * 46 46.45 23.37 291 29.7 - - Peak
874.7 45.84 * 46 49.61 23.1 2.97 29.84 - - Peak
899.9 37.22 * 46 40.91 23.3 3.01 30 - - Peak
921.6 44.64 * 46 47.73 23.93 3.03 30.05 - - Peak
949.6 30.81 * 46 33.06 24.8 3.06 30.11 - - Peak
971.3 40.79 * 54 42.55 25.08 3.14 29.98 - - Peak
2412 98.11 - - 97.18 32.2 4.59 35.86 123 222 Average
2412 108.39 - - 107.46 32.2 4.59 35.86 123 222 Peak
4824 43.83 -30.17 74 62.07 34.27 6.51 59.02 100 0 Peak
7206 4483  -43.56 88.39 58.33 36.06 8.25 57.81 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |01 Relative Humidity : (44~47%
Test Engineer : |David Yang Polarization : Vertical
1. 2412 MHz is fundamental signal which can be ignored.
2. 7206 MHz is not within a restricted band.
_ 3. “ * 7 are 256MHz harmonics and from extender card which is provided by
Remark: Applicant, declared to ignore those signal due to not from WiFi module.
4. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
32.97 34.81 -5.19 40 47.96 17.76 0.72 31.63 100 219 Peak
74.82 374 * 40 61.14 6.7 0.96 314 - - Peak
99.66 38.17 * 435 58.62 9.9 1.09 31.44 - - Peak
124.77 54.9 * 435 73.22 11.8 1.22 31.34 - - Peak
143.94 34.87 -8.63 435 53.69 11.17 1.27 31.26 - - Peak
149.88 59.5 * 435 78.28 11.2 1.27 31.25 - - Peak
156.09 36.19 -7.31 435 55.28 10.82 1.32 31.23 - - Peak
174.99 62.34 * 435 82.89 9.1 1.38 31.03 - - Peak
199.29 51.96 * 435 72.52 9.1 1.46 31.12 - - Peak
224.94 50.3 * 46 69.93 9.75 1.56 30.94 - - Peak
249.78 45.06 * 46 61.7 12.6 1.66 30.9 - - Peak
274.89 50.91 * 46 67.37 12.95 1.72 31.13 - - Peak
300 51.5 * 46 67.26 13.4 1.78 30.94 - - Peak
324.5 47.13 * 46 62.59 13.65 1.84 30.95 - - Peak
349.7 41.7 * 46 56.4 14.5 1.9 31.1 - - Peak
374.9 45.42 * 46 59.42 15.05 1.96 31.01 - - Peak
399.4 52.27 * 46 65.46 16 2.01 31.2 - - Peak
424.6 58.4 * 46 70.71 16.65 2.08 31.04 - - Peak
437.2 35.31 -10.69 46 47.33 16.85 211 30.98 - - Peak
449.8 58.99 * 46 70.64 17.2 2.14 30.99 - - Peak
460.3 37.24 -8.76 46 48.66 17.42 2.16 31 - - Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
472.9 62.73 * 46 73.73 17.63 2.18 30.81 - - Peak
485.5 35.67 -10.33 46 46.32 17.82 2.2 30.67 - - Peak
498.1 51.54 * 46 61.84 18.06 2.23 30.59 - - Peak
522.6 51.2 * 46 61.39 18.33 2.28 30.8 - - Peak
547.8 39.8 * 46 48.93 19.58 2.33 31.04 - - Peak
574.4 45.3 * 46 53.81 19.86 2.37 30.74 - - Peak
597.5 37.79 * 46 45.95 19.87 241 30.44 - - Peak
624.8 54.08 * 46 61.29 20.55 25 30.26 - - Peak
647.2 31.7 * 46 38.86 20.39 2.58 30.13 - - Peak
672.4 52.65 * 46 59.87 20.32 2.62 30.16 - - Peak
696.9 31.72 * 46 38.6 20.67 2.65 30.2 - - Peak
722.1 44.26 * 46 50.05 21.71 2.7 30.2 - - Peak
749.4 38.19 * 46 43.23 22.4 2.75 30.19 - - Peak
771.8 29.56 * 46 34.62 22.18 2.79 30.03 - - Peak
799.8 41.05 * 46 45.93 22.1 2.83 29.81 - - Peak
825 42.18 * 46 46.18 22.87 2.88 29.75 - - Peak
846.7 39.98 * 46 43.4 23.37 291 29.7 - - Peak
874.7 40.65 * 46 44.42 23.1 2.97 29.84 - - Peak
899.2 32.31 * 46 36.02 23.28 3.01 30 - - Peak
921.6 42.53 * 46 45.62 23.93 3.03 30.05 - - Peak
949.6 31.37 * 46 33.62 24.8 3.06 30.11 - - Peak
971.3 40.43 * 54 42.19 25.08 3.14 29.98 - - Peak
2412 90.69 - - 89.76 32.2 4.59 35.86 100 299 Average
2412 100.73 - - 99.78 32.2 4.59 35.84 100 299 Peak
4824 42.18 -31.82 74 60.42 34.27 6.51 59.02 100 0 Peak
7206 43.36 -37.37 80.73 56.86 36.06 8.25 57.81 100 0 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |06 Relative Humidity : 44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 2437 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the

average limit.

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |[(dBpV/m)| (dB) |(dBuV/im)| (dBpV) | (dB) (dB) | (dB) |(cm)|(deg)
2437 102.65 - - 101.64 32.24 4.61 35.84 100 221 Average
2437 112.86 - - 111.87 32.22 4.61 35.84 100 221 Peak
4872 48.77 -25.23 74 66.84 34.28 6.53 58.88 100 0 Peak
7296 49.07 -24.93 74 62.61 36.04 8.38 57.96 100 0 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |06 Relative Humidity :  |44~47%
Test Engineer : [David Yang Polarization : Vertical
1. 2437 MHz is fundamental signal which can be ignored.
2. 9735 MHz is not within a restricted band.
Remark : )
3. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |[(dBpV/m)| (dB) |(dBuV/im)| (dBpV) | (dB) (dB) | (dB) |(cm)|(deg)
2437 96.94 - - 95.93 32.24 4.61 35.84 101 310 Average
2437 107.16 - - 106.15 32.24 4.61 35.84 101 310 Peak
4869 48.22 -25.78 74 66.29 34.28 6.53 58.88 100 0 Peak
9735 50.58 -36.58 87.16 59.79 37.19 9.49 55.89 100 0 Peak
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SPORTON LAB.

FCC RF Test Report

Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |11 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 2462 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
2462 96.86 - - 95.81 32.26 4.62 35.83 118 222 Average
2462 107.4 - - 106.35 32.26 4.62 35.83 118 222 Peak
4926 42.6 -31.4 74 60.49 34.29 6.56 58.74 100 0 Peak
7389 43.76 -30.24 74 57.32 36.02 8.55 58.13 100 0 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |11 Relative Humidity :  |44~47%
Test Engineer : [David Yang Polarization : Vertical
1. 2462 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/m)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
2462 92.46 - - 91.41 32.26 4.62 35.83 104 322 Average
2462 102.75 - - 101.7 32.26 4.62 35.83 104 322 Peak
4932 42.48 -31.52 74 60.37 34.29 6.56 58.74 100 0 Peak
7383 43.89 -30.11 74 57.42 36.02 8.55 58.1 100 0 Peak
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seonron tas.  FCC RF Test Report Report No. : FR282317C
Test Mode : 802.11a <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : (149 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5745 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5745 93.8 - - 86.37 35.09 7.19 34.85 113 126 Average
5745 107.5 - - 100.07 35.09 7.19 34.85 113 126 Peak
11496 49.08 -24.92 74 55.55 38.48 10.26 55.21 100 0 Peak
Test Mode : 802.11a <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |149 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5745 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5745 94.69 - - 87.26 35.09 7.19 34.85 100 231 Average
5745 107.77 - - 100.36 35.09 7.17 34.85 100 231 Peak
11499 46.49 -7.51 54 52.93 385 10.26 55.2 100 166 Average
11499 58.19 -15.81 74 64.63 385 10.26 55.2 100 166 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11a <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : [157 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5785 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5785 93.64 - - 86.15 35.13 7.22 34.86 102 126 Average
5785 108.02 - - 100.49 35.15 7.24 34.86 102 126 Peak
11571 49.86 -24.14 74 56.3 38.56 10.3 55.3 100 0 Peak
Test Mode : 802.11a <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |157 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5785 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5785 94.35 - - 86.86 35.13 7.22 34.86 106 239 Average
5785 108.55 - - 101.04 35.15 7.22 34.86 106 239 Peak
11580 47.01 -6.99 54 53.43 38.56 10.32 55.3 100 166 Average
11580 58.71 -15.29 74 65.13 38.56 10.32 55.3 100 166 Peak
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SPORTON LAB.

FCCRF

Test Report

Report No. : FR282317C

Test Mode : 802.11a <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |165 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5825 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
5825 93.91 - - 86.32 35.19 7.27 34.87 102 123 Average
5825 107.9 - - 100.31 35.19 7.27 34.87 102 123 Peak
11649 50.28 -23.72 74 56.69 38.61 10.37 55.39 100 0 Peak
Test Mode : 802.11a <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |165 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5825 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5825 94.75 - - 87.16 35.19 7.27 34.87 150 280 Average
5825 108.68 - - 101.09 35.19 7.27 34.87 150 280 Peak
11652 44.77 -9.23 54 51.19 38.62 10.37 55.41 100 15 Average
11652 56.1 -17.9 74 62.52 38.62 10.37 55.41 100 15 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : (149 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5745 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5745 93.62 - - 86.19 35.09 7.19 34.85 112 130 Average
5745 107.33 - - 99.9 35.09 7.19 34.85 112 130 Peak
11493 49 -25 74 55.47 38.48 10.26 55.21 100 0 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |149 Relative Humidity :  |44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5745 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5745 93.83 - - 86.4 35.09 7.19 34.85 119 93 Average
5745 107.77 - - 100.34 35.09 7.19 34.85 119 93 Peak
11493 45.5 -8.5 54 51.97 38.48 10.26 55.21 100 166 Average
11493 57.65 -16.35 74 64.12 38.48 10.26 55.21 100 166 Peak
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SPORTON LAB.

FCC RF Test Report

Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : [157 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5785 MHz is fundamental signal which can be ignored.
Remark : 2. Average measurement was not performed if peak level went lower than the
average limit.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) [(dBuV/m)| (dB) |(dBuV/m)| (dBpV) | (dB) | (dB) | (dB) |(cm)|(deg)
5785 93.25 - - 85.76 35.13 7.22 34.86 102 129 Average
5785 107.8 - - 100.27 35.15 7.24 34.86 102 129 Peak
11574 50.43 -23.57 74 56.85 38.56 10.32 55.3 100 0 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |157 Relative Humidity :  [44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5785 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
5785 94.2 - - 86.71 35.13 7.22 34.86 107 99 Average
5785 108.04 - - 100.55 35.13 7.22 34.86 107 99 Peak
11574 46.28 -7.72 54 52.7 38.56 10.32 55.3 100 166 Average
11574 57.77 -16.23 74 64.19 38.56 10.32 55.3 100 166 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT20 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |165 Relative Humidity :  [44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 5825 MHz is fundamental signal which can be ignored.

Remark : 2. Average measurement was not performed if peak level went lower than the

average limit.

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBpV/m)| (dB) |(dBpV/im)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
5825 93.76 - - 86.17 35.19 7.27 34.87 101 128 Average
5825 108.54 - - 100.95  35.19 7.27 3487 101 128 Peak
11652 49.62 -24.38 74 56.04 38.62 10.37 5541 100 0 Peak
Test Mode : 802.11n HT20 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |165 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Vertical
Remark : 5825 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBpV/m)| (dB) |(dBpV/im)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
5825 94.76 - - 87.17 35.19 7.27 34.87 107 95  Average
5825 109.19 - - 101.6 35.19 7.27 34.87 107 95 Peak
11655 44.56 -9.44 54 50.98 38.62 10.37 5541 105 157 Average
11655 57.17 -16.83 74 63.59 38.62 10.37 55.41 105 157 Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT40 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |151 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal

1. 5755 MHz is fundamental signal which can be ignored.
Remark : 2. “* 7 are 256MHz harmonics and from extender card which is provided by

Applicant, declared to ignore those signal due to not from WiFi module.

Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos

(MHz) [(dBpV/m)| (dB) [(dBuV/m)| (dBuV) (dB) (dB) (dB) |(cm)|(deg)

74.82 43.71 * 40 67.45 6.7 0.96 31.4 - - Peak
99.93 42.84 * 435 63.29 9.9 1.09 31.44 - - Peak
124.77 60.95 * 435 79.27 11.8 1.22 31.34 - - Peak
146.1 39.51 -3.99 435 58.38 11.12 1.27 31.26 - - Peak
149.88 63.9 * 435 82.68 11.2 1.27 31.25 - - Peak

153.66 39.84 -3.66 43.5 58.77 11.02 1.29 31.24 100 305 Peak

169.05 39.3 -4.2 43.5 59.43 9.62 1.36 3111 - - Peak
174.99 63.09 * 43.5 83.64 9.1 1.38 31.03 - - Peak
199.29 57.19 * 43.5 77.75 9.1 1.46 31.12 - - Peak
224.94 58.9 * 46 78.53 9.75 1.56 30.94 - - Peak
249.78 51.75 * 46 68.39 12.6 1.66 30.9 - - Peak
274.08 57.68 * 46 74.13 12.95 1.72 31.12 - - Peak
298.92 55.58 * 46 71.37 13.39 1.78 30.96 - - Peak
323.1 47.06 * 46 62.57 13.59 1.84 30.94 - - Peak
349.7 43.33 * 46 58.03 14.5 1.9 311 - - Peak
374.9 43.57 * 46 57.57 15.05 1.96 31.01 - - Peak
399.4 52.83 * 46 66.02 16 2.01 31.2 - - Peak
424.6 61.18 * 46 73.49 16.65 2.08 31.04 - - Peak
435.8 39.23 -6.77 46 51.31 16.81 21 30.99 - - Peak
449.8 62.65 * 46 74.3 17.2 2.14 30.99 - - Peak
460.3 40.74 -5.26 46 52.16 17.42 2.16 31 - - Peak
475 66.25 * 46 77.19 17.65 2.18 30.77 - - Peak
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SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table [Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
485.5 38.75 -7.25 46 49.4 17.82 2.2 30.67 - - Peak
498.1 50.88 * 46 61.18 18.06 2.23 30.59 - - Peak
522.6 49.26 * 46 59.45 18.33 2.28 30.8 - - Peak
549.9 38.84 * 46 47.77 19.8 2.33 31.06 - - Peak
574.4 39.41 * 46 47.92 19.86 2.37 30.74 - - Peak
599.6 36.07 * 46 44.17 19.89 242 30.41 - - Peak
624.8 54.51 * 46 61.72 20.55 2.5 30.26 - - Peak
650 3241 * 46 39.63 20.3 2.59 30.11 - - Peak
674.5 54.89 * 46 62.09 20.34 2.62 30.16 - - Peak
696.9 38 * 46 44.88 20.67 2.65 30.2 - - Peak
722.1 48.22 * 46 54.01 21.71 2.7 30.2 - - Peak
749.4 45.93 * 46 50.97 22.4 2.75 30.19 - - Peak
774.6 37.82 * 46 42.88 22.15 2.79 30 - - Peak
799.8 47.97 * 46 52.85 22.1 2.83 29.81 - - Peak
825 48.74 * 46 52.74 22.87 2.88 29.75 - - Peak
846.7 43.95 * 46 47.37 23.37 291 29.7 - - Peak
874.7 48.61 * 46 52.38 23.1 2.97 29.84 - - Peak
899.9 38.34 * 46 42.03 23.3 3.01 30 - - Peak
921.6 46.43 * 46 49.52 23.93 3.03 30.05 - - Peak
946.1 30.82 * 46 33.14 24.72 3.06 30.1 - - Peak
971.3 41.51 * 54 43.27 25.08 3.14 29.98 - - Peak
5755 94.19 - - 86.74 35.11 7.19 34.85 103 128 Average
5755 104.15 - - 96.72 35.09 7.19 34.85 103 128 Peak

SPORTON INTERNATIONAL INC. Page Number : 165 of 175
TEL : 886-3-327-3456 Report Issued Date : Oct. 03, 2012
FAX : 886-3-328-4978 Report Version . Rev. 02

FCC ID : B94HNQRO3
DTS v1.0



SPORTON LAB. FCC RF Test RepOI’t Report No. : FR282317C

Test Mode : 802.11n HT40 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : [151 Relative Humidity : (44~47%
Test Engineer : |David Yang Polarization : Vertical
1. 5755 MHz is fundamental signal which can be ignored.
Remark : 2. “* 7 are 256MHz harmonics and from extender card which is provided by
Applicant, declared to ignore those signal due to not from WiFi module.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/m)| (dB) |(dBuV/m)| (dBuVv) | (dB) | (dB) | (dB) |(cm)|(deg)
32.97 35.11 -4.89 40 48.26 17.76 0.72 31.63 112 246 Peak
74.55 36.99 * 40 60.73 6.7 0.96 314 - - Peak
99.66 37.93 * 43.5 58.38 9.9 1.09 31.44 - - Peak
124.77 55.06 * 435 73.38 11.8 1.22 31.34 - - Peak
143.94 33.92 -9.58 435 52.74 11.17 1.27 31.26 - - Peak
149.88 59.18 * 435 77.96 11.2 1.27 31.25 - - Peak
162.03 34.99 -8.51 435 54.49 10.34 1.35 31.19 - - Peak
174.18 62.32 * 435 82.89 9.1 1.38 31.05 - - Peak
199.29 51.5 * 435 72.06 9.1 1.46 31.12 - - Peak
224.94 50.29 * 46 69.92 9.75 1.56 30.94 - - Peak
249.78 44.87 * 46 61.51 12.6 1.66 30.9 - - Peak
274.89 50.47 * 46 66.93 12.95 1.72 31.13 - - Peak
300 514 * 46 67.16 13.4 1.78 30.94 - - Peak
323.1 46.89 * 46 62.4 13.59 1.84 30.94 - - Peak
349.7 41.69 * 46 56.39 14.5 1.9 311 - - Peak
374.9 45.43 * 46 59.43 15.05 1.96 31.01 - - Peak
399.4 51.14 * 46 64.33 16 2.01 31.2 - - Peak
424.6 57.71 * 46 70.02 16.65 2.08 31.04 - - Peak
449.8 58.78 * 46 70.43 17.2 2.14 30.99 - - Peak
460.3 37.26 -8.74 46 48.68 17.42 2.16 31 - - Peak
472.9 62.23 * 46 73.23 17.63 2.18 30.81 - - Peak
485.5 36.03 -9.97 46 46.68 17.82 2.2 30.67 - - Peak
497.4 51.1 * 46 61.42 18.05 2.22 30.59 - - Peak
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Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table [Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |[(dBpV/m)| (dB) |(dBpV/m)| (dBpV) | (dB) (dB) | (dB) [(cm)|(deg)
510 3111 -14.89 46 41.33 18.2 2.25 30.67 - - Peak
522.6 51.25 * 46 61.44 18.33 2.28 30.8 - - Peak
547.8 39.86 * 46 48.99 19.58 2.33 31.04 - - Peak
574.4 44.53 * 46 53.04 19.86 2.37 30.74 - - Peak
599.6 37.49 * 46 45.59 19.89 2.42 30.41 - - Peak
624.8 53.47 * 46 60.68 20.55 25 30.26 - - Peak
650 31.44 * 46 38.66 20.3 2.59 30.11 - - Peak
674.5 52.42 * 46 59.62 20.34 2.62 30.16 - - Peak
696.9 33.1 * 46 39.98 20.67 2.65 30.2 - - Peak
722.1 43.91 * 46 49.7 21.71 2.7 30.2 - - Peak
750.1 39.56 * 46 44.6 22.4 2.75 30.19 - - Peak
774.6 30 * 46 35.06 22.15 2.79 30 - - Peak
796.3 41.01 * 46 46.01 22.02 2.82 29.84 - - Peak
825 43.23 * 46 47.23 22.87 2.88 29.75 - - Peak
846.7 41.26 * 46 44.68 23.37 291 29.7 - - Peak
871.2 41.46 * 46 45.22 23.1 2.96 29.82 - - Peak
896.4 33.37 * 46 37.13 23.22 3 29.98 - - Peak
925.1 43.12 * 46 46.09 24.05 3.04 30.06 - - Peak
946.1 29.35 * 46 31.67 24.72 3.06 30.1 - - Peak
971.3 40.54 * 54 42.3 25.08 3.14 29.98 - - Peak
5755 94.62 - - 87.17 35.11 7.19 34.85 108 91 Average
5755 104.89 - - 97.41 35.11 7.22 34.85 108 91 Peak
11511 43.69 -10.31 54 50.12 385 10.27 55.2 100 166 Average
11511 53.81 -20.19 74 60.24 38.5 10.27 55.2 100 166 Peak
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Test Mode : 802.11n HT40 <MIMO Ant. 0+1> |Temperature : 23~25°C
Test Channel : |159 Relative Humidity : |44~47%
Test Engineer : |David Yang Polarization : Horizontal
1. 5795 MHz is fundamental signal which can be ignored.
Remark : o o
2. All other emission found more than 20dB below limit line is not reported.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos | Pos
(MHz) |(dBuV/im)| (dB) |(dBuV/im)| (dBuV) | (dB) | (dB) | (dB) |(cm)|(deg)
5795 94.37 - - 86.84 35.15 7.24 34.86 102 125 Average
5795 104.1 - - 96.59 35.15 7.22 34.86 102 125 Peak
Test Mode : 802.11n HT40 <MIMO Ant. 0+1> [Temperature : 23~25°C
Test Channel : |159 Relative Humidity : |44~47%
Test Engineer : [David Yang Polarization : Vertical
Remark : 5795 MHz is fundamental signal which can be ignored.
Frequency| Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |[Remark
Limit Line Level Factor Loss | Factor | Pos Pos
(MHz) |(dBpV/m)| (dB) |(dBpV/im)| (dBpV) | (dB) (dB) | (dB) |(cm)|(deg)
5795 95.1 - - 87.57 35.15 7.24 34.86 107 99 Average
5795 105 - - 97.51 35.13 7.22 34.86 107 99 Peak
11592 42.55 -11.45 54 48.98 38.57 10.32 55.32 100 164 Average
11592 54.9 -19.1 74 61.33 38.57 10.32 55.32 100 164 Peak
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3.6 AC Conducted Emission Measurement

3.6.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 KHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2 Measuring Instruments

See list of measuring instruments of this test report.

3.6.3 Test Procedures

1. The testing follows the guidelines in ANSI C63.10-2009 and fulfills ANSI C63.4-2003 test site
requirement.
2. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it was kept at
least 80 centimeters from any other grounded conducting surface.
3. Connect EUT to the power mains through a line impedance stabilization network (LISN).
4. All the support units are connecting to the other LISN.
5. The LISN provides 50 ohm coupling impedance for the measuring instrument.
6. The FCC states that a 50 ohm, 50 microhenry LISN should be used.
7. Both sides of AC line were checked for maximum conducted interference.
8. The frequency range from 150 KHz to 30 MHz was searched.
9. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum
Hold Mode.
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3.6.4 Test Setup

e e e
I Hon-conductive table I
I |
| Rear of EUT to be flushed |
I with rear of table top I
| -1
| |
| |
LI —— |
} 0 EUT |
| ] | l §0 cm to
I Receiver | ground
I 5002 BF Cable 80cm I plane
| I
| |
I 1 2 |
| B
| 3b) :
} AMH :
I (LISH}) |
l |
| |
| - - N | -
I - . 3c) I <
I e Bonded to horizontal 30 cm to vertical L <
| ground plane reference plane I .
-~ -
AMH = Artificial mains network (LISH}
AE = Aszociated equipment o
EUT = Equipment under test
ISH = Impedance stabilization network Swetem Simulator
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3.6.5

Test Result of AC Conducted Emission

Test Mode : Mode 2 Temperature : 20~22C
Test Engineer : |Slash Huang Relative Humidity : |45~47%
Test Voltage :  |120Vac / 60Hz Phase : Line
Function Type : |Bluetooth Tx Ch39 + EBJ Ant.
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
100T
90T
a0t
70T
1 CISPR22-Q mit at Ma loris
E‘_GU__\N\ l..F'F' P Limit at Main P
@ L
£ 501
T »
3 a0t ¢ *
1. L
30 0
204
10T
o+— —— — : ———+— : |
150k 300 400500  8001M 2M  3M 4M5SME B 10M 20M  30M
Frequency in Hz
Final Result : QuasiPeak
Frei iPeak Corr. | Margi Limit
quency | QuasiPeal Filter | Line orr argin imi
(MHz2) (dBpVv) (dB) | (dB) | (dBuv)
0.158000 44.2 Off L1 | 193 21.4 65.6
0.198000 48.4 Off L1 | 193 15.3 63.7
0.270000 43.1 Off L1 | 193 18.0 61.1
0.334000 38.0 Off L1 | 19.4 21.4 59.4
0.366000 33.3 Off L1 | 19.4 25.3 58.6
1.678000 29.6 Off L1 | 195 26.4 56.0
Final Result : Average
Frequenc Average Corr. | Margin Limit
o HISE Filter | Line gl !
(MH2) (dBpVv) (dB) (dB) | (dBuv)
0.158000 30.1 Off | L1 | 19.3 25.5 55.6
0.198000 36.8 Off | L1 | 19.3 16.9 53.7
0.270000 31.0 Ooff | L1 | 19.3 20.1 51.1
0.334000 27.0 Off | L1 | 19.4 22.4 49.4
0.366000 26.2 Off | L1 | 19.4 22.4 48.6
1.678000 24.2 Off | L1 | 195 21.8 46.0
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Test Mode : Mode 2 Temperature : 20~22C
Test Engineer : [Slash Huang Relative Humidity : |45~47%
Test Voltage :  |120Vac / 60Hz Phase : Neutral

Function Type

: |Bluetooth Tx Ch39 + EBJ Ant.

Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
1007
S0t
80T
70T
> :_ CISPR22-QP Limit at Main Ports
g ‘\\ |
g
£ S0 %
g.p <+
3 a0t
[ % *% 1
30 S
20+
10T
o+— ——t———— : —————+— : |
150k 300 400500 800 1M M 3M 4MS5ME B 10M 20M  30M
Frequency in Hz
Final Result : QuasiPeak
Frequenc iPeak . | Margi Limi
q y | QuasiPeal Filter | Line Corr argin imit
(MHz) (dBuv) (dB) | (dB) | (dBuv)
0.158000 53.5 Off N 19.3 12.1 65.6
0.206000 49.9 Off N 19.4 13.5 63.4
0.270000 39.4 Off N 19.4 21.7 61.1
0.334000 36.8 Off N 19.4 22.6 59.4
0.406000 28.4 Off N 19.4 29.3 57.7
9.998000 33.9 Off N 19.7 26.1 60.0
Final Result : Average
Frequenc A Corr. | Margi Limit
q y verage Fitter | Line orr argin imi
(MHz) (dBuv) (dB) | (@@B) | (dBpV)
0.158000 30.2 Off N 19.3 25.4 55.6
0.206000 38.2 Off N 19.4 15.2 53.4
0.270000 27.7 Off N 19.4 23.4 51.1
0.334000 25.5 Off N 19.4 23.9 49.4
0.406000 17.8 Off N 19.4 29.9 47.7
9.998000 33.4 Off N 19.7 16.6 50.0
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3.7 Antenna Requirements
3.7.1 Standard Applicable

If directional gain of transmitting Antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. For the fixed point-to-point operation, the power
shall be reduced by one dB for every 3 dB that the directional gain of the Antenna exceeds 6 dBi. The
use of a permanently attached Antenna or of an Antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the FCC rule.

3.7.2 Antenna Connected Construction

Non-standard connector used.

3.7.3 Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum
peak output power limit. The EUT supports completely correlated MIMO mode. The composite

antenna gain for 2.4GHz is 6.63 dBi. The composite antenna gain for 5GHz is 7.77 dBi as following

table.
2.4GHz 5GHz
ANT. 0 GAIN (dBi) 3.62 4.76
ANT. 1 GAIN (dBi) 3.62 4.76
COMPOSITE GAIN (dBi) 6.63 7.77

FCC KDB 662911 D01 Multiple Transmitter Output v01r01
Unequal antenna gains, with equal transmit powers.

For antenna gains given by G;, G, ..., Gy dBi.

If transmit signals are correlated, then

Directional gain = 10 log[(10%"%+ 10°?%+ ... + 10°V?%)/N] dBi
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4 List of Measuring Equipment

Calibration
Instrument Manufacturer [ Model No. [Serial No.|Characteristics Date Test Date Due Date Remark
Spectrum Aug. 27, 2012 ~ Conducted
R&S FSP40 100055 9kHz~40GHz | Jun. 06, 2012 Jun. 05, 2013
Analyzer Sep. 07, 2012 (THO2-HY)
. Aug. 27, 2012 ~ Conducted
Power Meter Anritsu ML2495A 0932001 N/A Sep. 18, 2011 Sep. 17, 2012
Sep. 07, 2012 (THO2-HY)
. Aug. 27, 2012 ~ Conducted
Power Sensor Anritsu MA2411B 0846202 N/A Sep. 18, 2011 Sep. 17, 2012
Sep. 07, 2012 (THO2-HY)
. 9KHz ~ Conduction
EMI Test Receiver R&S ESCS 30 100356 Oct. 27, 2011 | Sep. 07, 2012 | Oct. 26, 2012
2.75GHz (CO05-HY)
Conduction
Two-LISN R&S ENV216 [11-100081| 9KHz ~ 30MHz | Dec. 09, 2011 | Sep. 07, 2012 | Dec. 08, 2012
(CO05-HY)
Conduction
Two-LISN R&S ENV216 [11-100080| 9KHz ~ 30MHz | Dec. 06, 2011 | Sep. 07, 2012 | Dec. 05, 2012
(CO05-HY)
Conduction
AC Power Source APC APC-1000W N/A N/A N/A Sep. 07, 2012 N/A
(CO05-HY)
Spectrum Aug. 30, 2012 ~ Radiation
R&S ESU26 100390 |20Hz ~ 26.5GHz| Dec. 22, 2011 Dec. 21, 2012
Analyzer Sep. 01, 2012 (03CHO05-HY)
. Aug. 30, 2012 ~ Radiation
Bilog Antenna | SCHAFFNER | CBL6111C 2725 30MHz ~ 2GHz | Oct. 22, 2011 Oct. 21, 2012
Sep. 01, 2012 (03CHO05-HY)
. Aug. 30, 2012 ~ Radiation
Turn Table HD Deis HD 2000( 420/611 | 0 ~ 360 degree N/A N/A
Sep. 01, 2012 (03CHO05-HY)
Aug. 30, 2012 ~ Radiation
Antenna Mast HD MA 240 240/666 Im~4m N/A N/A
Sep. 01, 2012 (03CHO05-HY)
Aug. 30, 2012 ~ Radiation
Horn Antenna ESCO 3117 66584 1GHz~18GHz | Aug. 10, 2012 Aug. 09, 2013
Sep. 01, 2012 (03CHO05-HY)
10Hz ~ o
. Aug. 30, 2012 ~ Radiation
Pre Amplifier [COM-POWER| PA-103A 161075 1000MHz Feb. 27, 2012 Feb. 26, 2013
. Sep. 01, 2012 (03CHO05-HY)
Gain:32dB
. AMF-7D-0010 Aug. 30, 2012 ~ Radiation
Pre Amplifier MITEQ 159087 | 1GHz~18GHz | Feb. 27, 2012 Feb. 26, 2013
1800-30-10P Sep. 01, 2012 (03CHO05-HY)
. . 3008A026 Aug. 30, 2012 ~ Radiation
Pre Amplifier Agilent 8449B 1GHz~26.5GHz | Aug. 28, 2012 Aug. 27, 2013
65 Sep. 01, 2012 (03CHO05-HY)
SHF-EHF Horn | SCHWARZBE BBHA9170 Aug. 30, 2012 ~ Radiation
BBHA 9170 15GHz ~ 40GHz| Oct. 21, 2011 Oct. 20, 2012
Antenna CK 251 Sep. 01, 2012 (03CHO05-HY)
860004/00 Aug. 30, 2012 ~ Radiation
Loop Antenna R&S HFH2-Z22 9KHz ~ 30MHz | Jul. 03, 2012 Jul. 02, 2014
1 Sep. 01, 2012 (03CHO05-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150KHz ~ 30MHz)

Measuring Uncertainty for a Level of 226
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (30MHz ~ 1000MHz)

Measuring Uncertainty for a Level of 254
Confidence of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1GHz ~ 40GHz)

Measuring Uncertainty for a Level of 472
Confidence of 95% (U = 2Uc(y)) '
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Appendix A.Photographs of EUT

Please refer to Sporton report number EP282317 as below.
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