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Summary of Test Result

Conformance Test Specifications

Report | Ref. Std. I -
Clause | Clause Description Measured Limit Result
1.1.2 15.203 |[Antenna Requirement | Antenna connector FCC 15.203 .
) . Complied
mechanism complied
3.1 15.207 |AC Power-line [dBuV]: 0.489MHz FCC 15.207 Complied
Conducted Emissions | 39.45 (Margin 6.74dB) - AV
43.22 (Margin 12.97dB) - QP
3.2 |[15.247(a)| 6dB Bandwidth 6dB Bandwidth [MHZz] >500kHz Complied
20M:17.74/40M: 36.64
3.3 |15.247(b)| RF Output Power Power[dBm]: 26.79 Power [dBm]:30 Complied
(Maximum Conducted
(Average) Output
Power)
3.4 |15.247(e)| Power Spectral Density| PSD [dBm/30kHz]: -1.00 PSD [dBm/30kHz]:8| Complied
3.5 [15.247(d)| Emissionsin Out-of -band emissionsare Non-Restricted Complied
non-restricted 30dB belowthe highest power| Bands: > 30 dBc
frequency bands Restricted Bands:
FCC 15.209
3.6 |15.247(d)| Transmitter Unwanted | Restricted Bands Non-Restricted Complied
Emissions [dBuV/m at 3m]: 5350.00MHz | Bands. > 30 dBc
53.00 (Margin 1.00dB) - AV Restricted Bands:
FCC 15.209
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Revision History

Report No. Version Description Issued Date

FR362203Al Rev. 01 Initial issue of report Aug. 22, 2013
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1 General Description
1.1 Information
1.1.1 RF General Information
RF General Information
Frequency IEEE Std. Ch. Freq. Channel Transmit RF Output Co-location
Range (MHz) 802.11 (MHz) Number Chains (Nx) | Power (dBm)
5725-5850 a 5745-5825 149-165 [5] 1/3 26.79 N/A
5725-5850 n (HT20) 5745-5825 149-165 [5] 1/3 26.06 N/A
5725-5850 n (HT40) 5755-5795 | 151-159 [2] 1/3 26.10 N/A

Note 1: RF output power specifiesthat Maximum Conducted (Average) Output Power.
Note 2: 802.11a/n usesa combination of OFDM-BPSK, QPSK, 16QAM, 64QAM modulation.

1.1.2 Antenna Information

Antenna Category
O [Equipment placed on the market withoutantennas
O [Integral antenna(antenna permanently attached)
O Temporary RF connector provided
O No temporary RF connector provided
Transmit chains bypass antenna and soldered temporary RF connector provided for connected
measurement. In case of conducted measurements the transmitter shall be connected to the
measuring equipment via a suitable attenuator and correct for all lossesin the RF path.
X |External antenna (dedicated antennas)
O Single powerlevelwith corresponding antenna(s).
X Multiple powerlevel and corresponding antenna(s).
B4 RF connectorprovided
O Unique antenna connector. (e.g., MMCX, U.FL, IPX, and RP-SMA, RP-N type...)
X Standard antenna connector. (e.g., SMA, N, BNC, and TNC type...)
Antenna General Information
Gain Transmit |
No. | Ant. Cat. Model Ant. Type ) Manufacturer C(rl]\laTlxr;S Application
1 External |Y5815 Yagi 15 | WADE Antenna Inc. 1 P to MP
2 External | ZDAQJ5800-12 omni 12 | ZDA Communications USLLC. 1 P to MP
3 External | P250-5.8 Panel 14.4 | WADE Antenna Inc. 1 P to MP
4 External | ZDAGP5800-24-12 Dish 24 | ZDA Communications USLLC. 1 PtoP
5 | External |98618UNXX000 Dipole | 7 ?:"g_s’tﬁzwa"e Technology 3 P to MP
Note: The antennas are professionally installed.
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1.1.3 Type of EUT

Identify EUT

EUT Serial Number N/A

Presentation of Equipment

O Production; & Pre-Production; O Prototype

Type of EUT

X

Stand-alone

O

Combined (EUT where theradio partisfully integrated withinanother device)

Combined Equipment - Brand Name / Model No.:

Plug-in radio (EUT intended fora variety of host systems)

Host System - Brand Name / Model No.:

Other:

1.1.4 Test Signal Duty Cycle

Operated Mode for Worst Duty Cycle

O Operated normally mode forworst duty cycle
X4 Operated test mode forworst duty cycle
Test Signal Duty Cycle (x) Pow er Duty Factor
[dB] — (10 log 1/x)
X 100%-IEEE 802.11a 0
X 100%-IEEE 802.11n (HT20) 0
X 100%-IEEE 802.11n (HT40) 0

1.1.5 EUT Operational Condition

Supply Voltage O ACmains

X DC (5 Vdc)

Type of DC Source O Internal DC supply

O External DC adapter| From Host

SPORTON INTERNATIONAL INC.
TEL : 886-3-3273456
FAX: 886-3-3270973
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1.2 Support EqQuipment

Support Equipment

No. Equipment Brand Name Model Name Remarks
1 Notebook DELL E6430 DoC
2 Power Supply GW GPL-6030D -
3 Extender card N/A adapter N/A

1.3 Testing Applied Standards

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

following standards:

47 CFR FCC Part 15
ANSI C63.10-2009
FCC KDB 558074
FCC KDB 662911
FCC KDB 412172

* 6 6 0 o

1.4 Testing Location Information

the requirements of the

Testing Location

X Sporton ADD : No.52,Hwa Yalst Rd., Kwei-Shan Hsiang, Tao YuanHsien, Taiwan, R.O.C.

Lab TEL : 886-3-327-3456 FAX : 886-3-318-0055
5 ADD No.3-1, Lane 6, Wen San 3rd St., Kwei Shan Hsiang, Tao Yuan Hsein 333,
ICC Lab Taiwan (R.O.C.)
TEL : 886-3-271-8666 FAX : 886-3-318-0155
Test Condition Test Site No. Test Engineer Test Environment Test Date
RF Conducted THO1-HY lan Du 22.1°C/61% Jul. 24 ~ Aug. 16, 2013
*AC Conduction CO01-WS Skys Huang 23°C/ 65% Aug. 13, 2013

Mark Liao

*Radiated Emission 03CHO01-WSs Anderson Hong

22°C [/ 65~69% Jul. 23 ~ Aug. 09, 2013

Test site registered number[657002]with FCC.
Test site registered number[10807A-1]with IC.

Note: * Sporton Lab subcontractsthistestitem to ICC lab (TAF: 2732).

ICC lab isa TAF accreditation test firm and also isan approved provider of Sporton lab.
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1.5 Measurement Uncertainty

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the emissions test

results be included in the report. The measurement uncertainties given below are based on a 95% confidence
level (based on a coverage factor (k=2)

Measurement Uncertainty
Test Item Uncertainty Limit
AC power-line conducted emissions +2.26 dB N/A
Emission bandwidth, 6dB bandwidth +1.42 % N/A
RF output power, conducted +0.63 dB N/A
Powerdensity, conducted +0.81 dB N/A
All emissions, radiated 30-1000 MHz +3.9 dB N/A
Above 1GHz +4.2 dB N/A
Temperature 0.8 °C N/A
Humidity 3 % N/A
DC and low frequency voltages +3 % N/A
Time +1.42 % N/A
Duty Cycle +1.42 % N/A
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2 Test Configuration of EUT

2.1

The Worst Case Modulation Configuration

Worst Modulation Used for Conformance Testing

Modulation Mode Transmit Chains (Nqx) Data Rate / MCS Worst Data Rate / MCS
1l1a 1/3 6-54 Mbps 6 Mbps
HT 20 1/3 MO0-23 MCS 0
HT40 1/3 MO0-23 MCS 0
2.2 The Worst Case Power Setting Parameter
The Worst Case Power Setting Parameter (5725-5850MHz band)
Operating Mode 1 (Ant. 1, Yagi antenna)
Test Software Version |ART2-GUIV2.3
Test Frequency (MHz)
Modulation Mode N1x NCB: 20MHz NCB: 40MHz
5745 5785 5825 5755 5795 -
11a 1 17.5 18 18 - - -
HT 20 1 17.5 18 18 - - -
HT40 1 - - - 17.5 18.5 -
The Worst Case Power Setting Parameter (5725-5850MHz band)
Operating Mode 2 (Ant. 2, Omni antenna)
Test Software Version |ART2-GUIV2.3
Test Frequency (MHz)
Modulation Mode N NCB: 20MHz NCB: 40MHz
5745 5785 5825 5755 5795 -
lla 1 19.5 22 22 - - -
HT20 1 20 22 22 - - -
HT40 1 - - - 18 20.5 -
SPORTON INTERNATIONAL INC. Page No. : 9 of 170
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The Worst Case Power Setting Parameter (5725-5850MHz band)

Operating Mode 3 (Ant. 3, Panel antenna)
Test Software Version [ART2-GUIV2.3
Test Frequency (MHz)
Modulation Mode N NCB: 20MHz NCB: 40MHz
5745 5785 5825 5755 5795

1l1a 1 17.5 19 17.5 - -
HT 20 1 17.5 19 17.5 - -
HT 40 1 - - - 16.5 17.5

The Worst Case Power Setting Parameter (5725-5850MHz band)

Operating Mode 4 (Ant. 4, Dish antenna)

Test Software Version [ART2-GUIV2.3
Test Frequency (MHz)
Modulation Mode N1x NCB: 20MHz NCB: 40MHz
5745 5785 5825 5755 5795
11a 1 11 10.5 10 - -
HT 20 1 11 10.5 10 - -
HT 40 1 - - - 11.5 11

The Worst Case Power Setting Parameter (5725-5850MHz band)

Operating Mode 5 (Ant. 5, Dipole antenna)
Test Software Version [ART2-GUIV2.3
Test Frequency (MHz)
Modulation Mode N1 NCB: 20MHz NCB: 40MHz
5745 5785 5825 5755 5795
11a 22.5 22.5 22.5 - -
HT 20 22.5 22.5 22.5 - -
HT 40 3 - - - 20 22
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2.3

The Worst Case Measurement Configuration

The Worst Case Mode for Following Conformance Tests

Tests Item

AC power-line conducted emissions

Condition

AC power-line conducted measurement for line and neutral
Test Voltage: 120Vac / 60Hz

Operating Mode

Operating Mode Description

1

Radio link(WLAN) with Ant. 1, Yagi antenna

Radio link (WLAN) with Ant. 2, Omni antenna

Radio link (WLAN) with Ant. 3, Panelantenna

Radio link (WLAN) with Ant. 4, Dish antenna

al bl WOIDN

Radio link (WLAN) with Ant. 5, Dipole antenna

The Worst Case Mode for Following Conformance Tests

Tests Item

RF Output Power, Power Spectral Density, 6 dB Bandwidth

Test Condition

Conducted measurementat transmit chains

Modulation Mode

11a, HT 20, HT40

The Worst Case Mode for Following Conformance Tests

Tests Item

Transmitter Radiated Unwanted Emissions
Transmitter Radiated Bandedge Emissions

Test Condition

Radiated measurement

If EUT consist of multiple antenna assembly (multiple antenna are used in EUT
regardiess of spatial multiplexing MIMO configuration), the radiated test should

be performed with highest antenna gain of each antennatype.

O EUT will be placed infixed position.

X EUT will be placed inmobile position and operating multiple positions. EUT
. shall be performed two orthogonal planes. The worst planesisX.
User Position
O EUT will be a hand-held or body-worn battery-powered devicesand
operating multiple positions. EUT shall be performedtwo or three
orthogonal planes. Theworst planesisX.
Operating Mode < 1GHz|X Radio link(WLAN)with Ant. 1, Yagi antenna
X Radio link(WLAN)with Ant. 2, Omni antenna
X Radio link(WLAN)with Ant. 3, Panelantenna
X Radio link(WLAN)with Ant. 4, Dish antenna
X Radio link(WLAN)with Ant. 5, Dipoleantenna
Modulation Mode 11a, HT20, HT40
X Plane Y Plane Z Plane
Orthogonal Planes of ,
EUT ‘l
SPORTON INTERNATIONAL INC. Page No. : 1 of 170
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2.4 Test Setup Diagram

Test Setup Diagram — AC Line Conducted Emission Test

Notebook
EUT

Power
Supply

Test Setup Diagram — Radiated Emission Test

l | Notebook EUT

Power
Supply
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3 Transmitter Test Result

3.1 AC Power-line Conducted Emissions

3.1.1 AC Power-line Conducted Emissions Limit

AC Power-line Conducted Emissions Limit

Frequency Emission (MHz) Quasi-Peak Av erage
0.15-0.5 66 - 56 * 56 -46 *
0.5-5 56 46
5-30 60 50
Note 1: * Decreases with the logarithm of the frequency.
3.1.2 Measuring Instruments
Refera test equipment and calibration datatable in thistest report.
3.1.3 Test Procedures
Test Method
X Referas ANSIC63.10-2009,clause 6.2 for AC power-line conducted emissions.
3.1.4 Test Setup
AC Power-line Conducted Emissions
Bonded o Grounplane -
SPORTON INTERNATIONAL INC. Page No. : 13 of 170
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3.1.5 Test Result of AC Power-line Conducted Emissions

AC Power-line Conducted Emissions Result

Operating Mode 1 Power Phase Neutral
Operating Function Radio link(WLAN)with Ant. 1, Yagi antenna
8‘:,Level (dBuV) Date: 2013-08-13
70
CISPR/ICNS/VCCI-B
60 |
CISPRICNS/VCCI-B AV
50} I
i
| W
4° M
] 0
30 1
20
10
70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuVv dBuVv dB dBuV dB dB
1 0.152 33.58 55.87 -22.29 33.47 0.04 0.07 Average
2 0.152 44.84 65.87 -21.03 44.73 0.04 0.07 QP
3 0.327 15.34 45.53 -30.195 195.19% 0.06 0.05 Average
4 0.327 32.13 595.53 -27.40 31.98 0.06 0.0 ¢qP
S 0.491 31.37 46.14 -14.77 31.24 0.08 0.05 Average
6 0.451 43.51 56.14 -12.63 43.38 0.08 0.05 @QP
7 0.658 20.57 46.00 -25.43 20.40 0.13 0.04 Average
8 0.658 31.88 56.00 -24.12 31.71 0.13 0.04 QP
S 5.154 28.57 50.00 -21.43 28.17 0.20 0.20 Average
10 5.194 35.21 60.00 -24.79 34.81 0.20 0.20 QP
11 7.137 25.96 50.00 -24.04 25.49 0.31 0.16 Average
12 7.137 32.84 60.00 -27.16 32.37 0.31 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode 1

Power Phase

Line

Operating Function Radio link(WLAN)with Ant. 1, Yagi antenna

Date: 2013-08-13

80Level (dBuV)

70
60
50 :
40
30

20

10

CISPRICNS/VCCI-B

CISPR/ICNS/VCCI-B AV

D,

Freq Level

s w000 00000
W
[==]
S
>
[i%]
o
o

2 5
Frequency (MHz)
Read LISN cable
Level factor loss Remark
dBuVv dB dB
35.25 0.05 0
45.37 0.05 0.06 QP
15.82 0.06 0
32.25 0.06 0.11 QP
35.02 0.08 0
42.47 0.08 0.05 gqP
24.98 0.10 0.04
25.21 0.10 0.04 qpP
28.86 0.18 0
32.81 0.18 0.23 QP
30.34 0.24 0
35.25 0.24 0.19 qP

.06 Average
.11 Average
.05 Average
Average
.23 Average

.15 Average

20 30

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.

Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode 2

Power Phase

Neutral

Operating Function

Radio link (WLAN)with Ant. 2, Omni antenna

Date: 2013-08-13

BOLevel (dBuV)

70

60

CISPRICNS/VCCI-B

50 — e —

40 i |
30
20 f

10

CISPR/ICNS/VCCI-B AV

~0.150.2

Freq Level

Over
Limit

1 0.189 19
2 0.189 38
3 0.332 195
4 0.332 33
) 0.486 22
6 0.486 42
7 4.247 29
8 4.247 33
9 5.415 30
10 5.419 35
11 7.137 25
12 7.137 32

-24.

-27.

2

Frequency (MHz)

Read LISN cable
Level factor loss
dBuvVv dB dB
19.27 0.04 0.16
38.75 0.04 0.16
19.23 0.06 0.08
32.93 0.06 0.08
22.38 0.08 0.05
42.01 0.08 0.05
28.87 0.15 0.23
33.04 0.15 0.23
29.79 0.21 0.20
35.40 0.21 0.20
25.34 0.31 0.16
32.41 0.31 0.16

Remark

10 20 30

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode 2 Power Phase Line
Operating Function Radio link (WLAN)with Ant. 2, Omni antenna
80Level (dBuV) Date: 2013-08-13
70
CISPRICNS/VCCI-B
60 |
50l CISPRICNS/VCCI-B AV
: |
a
40| 1 .
1O Wk
4 ks
30
1t
20
10
c0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuVv dBuVv dB dBuVv dB dB
1 0.156 27.66 55.65 -27.99 27.53 0.05 0.08 Average
2 0.156 46.64 65.65 -15.01 46.51 0.05 0.08 QP
3 0.189 28.25 54.06 -25.81 28.04 0.05 0.16 Average
4 0.189 39.75 64.06 -24.31 39.54 0.05 0.16 QP
5 0.489 26.40 46.19 -19.79 26.27 0.08 0.05 Average
6 0.489 42.66 56.19 -13.53 42.53 0.08 0.05 QP
7 0.668 22.75 46.00 -23.25 22.61 0.10 0.04 Average
8 0.668 31.36 56.00 -24.64 31.22 0.10 0.04 QP
S 5.744 29.47 50.00 -20.53 29.03 0.25 0.19 Average
10 5.744 34.68 60.00 -25.32 34.24 0.25 0.19 QP
11 7.137 25.37 50.00 -24.63 24.88 0.33 0.16 Average
12 7.137 32.90 60.00 -27.10 32.41 0.33 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode

3 Power Phase Neutral

Operating Functi

on Radio link (WLAN) with Ant. 3, Panelantenna

Level (dBuV)

Date: 2013-08-13

80
70
CISPRICNS/VCCI-B
60
50 \ CISPR/ICNS/VCCI-B AV
o'
40| z
APV o
30 i 1|t
20
10
0
0.150.2 0.5 1 2 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuV dBuV dB dBuVv dB dB
8 0.152 23.68 55.91 -32.23 23.58 0.04 0.06 Average
2 0.152 45.51 65.51 -20.40 45.41 0.04 0.06 QP
3 0.175 18.45 54.72 -36.27 18.28 0.04 0.13 Average
4 0.175 38.41 64.72 -26.31 38.24 0.04 0.13 QP
) 0.489 26.40 46.19 -15.79 26.27 0.08 0.05 Average
6 0.489 43.24 56.19 -12.95 43.11 0.08 0.05 qP
7 4.478 28.33 46.00 -17.67 27.54 0.17 0.22 Average
8 4.478 33.14 56.00 -22.86 32.75 0.17 0.22 qpP
S 5.3%50 25.47 50.00 -20.53 25.06 0.21 0.20 Aaverage
10 5.390 35.01 60.00 -24.99 34.60 0.21 0.20 qP
11 7.175 26.53 50.00 -23.47 26.06 0.31 0.16 Average
12 7.175 32.94 60.00 -27.06 32.47 0.31 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode 3

Power Phase

Line

Operating Function

Radio link (WLAN) with Ant. 3, Panelantenna

Date: 2013-08-13

BOLevel (dBuV)

70

60 e

50 e —

CISPR/CNS/VCCI-B

CISPR/ICNS/VCCI-B AV

40 i
[ o i 2
th b
30 |
20
10
70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuVv dBuVv dB dBuV dB dB
1 0.15% 24.82 55.96 -31.14 24.71 0.05 0.06 Average
2 0.151 44.33 65.96 -21.63 44.22 0.05 0.06 QP
3 0.215 31.09 53.01 -21.%92 30.87 0.05 0.17 Average
B 0,215 237 .09 63,01 -25.92 36.87 0.05 0.17 QP
S 0.489 39.45 46.19 -6.74 39.32 0.08 0.05 Average
6 0.489 43.22 56.19 -12.97 43.09 0.08 0.05 QP
7 4.430 29.64 46.00 -16.36 29.23 0.18 0.23 Average
8 4.430 33.61 56.00 -22.35 33.20 0.18 0.23 QP
S 5.961 27.80 50.00 -22.20 27.36 0.26 0.18 Average
10 5.961 34.83 60.00 -25.17 34.39% 0.26 0.18 QP
33, 7.252 25.83 50.00 -20.17 25.33 0.34 0.16 Average
12 7.252 32.79 60.00 -27.21 32.29 0.34 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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SPORTON LAB. FCC Test Report

Report No. : FR362203Al

AC Power-line Conducted Emissions Result

Operating Mode 4

Power Phase

Neutral

Operating Function

Radio link (WLAN) with Ant. 4, Dish antenna

Date: 2013-08-13

80Level (dBuV)

70

60

CISPR/ICNS/VCCI-B

B0 —

40

30

20

10

CISPR/ICNS/VCCI-B AV

1t

Freq Level

1 0.152 29
2 0.152 45
3 0.235 23
4 0.235 31
S 0.451 29
6 0.491 43
7 0.658 26
8 0.658 32
S 5.166 31
10 5.166 35
11 7.025 26
12 7.025 32

0.5 1
Limit Over
Line Limit
dBuv dB
55.87 -26.14
65.87 -20.10
52.26 -29.25
62.26 -30.72
46.14 -16.98
56.14 -12.79%
46.00 -15.82
56.00 -23.62
50.00 -18.91
60.00 -24.22
50.00 -23.09%
60.00 -27.08

2 5 10

Frequency (MHz)

Read LISN cable
Level factor loss Remark
dBuV dB dB

29.62 0.04 0.07 Average
45.66 0.04 0.07 qP
22.82 0.04 0.15 Average
31.35 0.04 0.15 QP
25.03 0.08 0.05 Average
43.22 0.08 0.05 qpP
26.01 0.13 0.04 Average
32.21 0.13 0.04 qP
30.69 0.20 0.20 Average
35.38 0.20 0.20 qp
26.45 0.30 0.16 Average
32.46 0.30 0.16 QP

20 30

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)

SPORTON INTERNATIONAL INC.
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SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al

AC Power-line Conducted Emissions Result

Operating Mode 4 Power Phase Line
Operating Function Radio link (WLAN) with Ant. 4, Dish antenna
80Level (dBuV) Date: 2013-08-13
70
CISPRI/CNS/VCCI-B
60 I
50 CISPR/ICNS/VCCI-B AV
|
40
30 1
20
10
70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit Over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuV dBuVv dB dBuv dB dB
1 0.163 25.73 55.30 -29.57 25.59 0.05 0.09 Average
2 0.163 41.05 65.30 -24.25 40.91 0.05 0.05 qpP
3 0.486 34.26 46.23 -11.97 34.13 0.08 0.05 Average
4 0.486 41.84 56.23 -14.39 41.71 0.08 0.05 QP
S 0.686 15.06 46.00 -26.94 18.92 0.10 0.04 Average
6 0.686 29.84 56.00 -26.16 29.70 0.10 0.04 QP
7 4.006 28.93 46.00 -17.07 28.53 0.16 0.24 Average
8 4.006 32.29 56.00 -23.71 31.89 0.16 0.24 QP
S 5.774 31.30 50.00 -18.70 30.86 0.25 0.19 Average
10 5.774 34.97 60.00 -25.03 34.53 0.25 0.19 QP
LE 7.213 26.36 50.00 -23.64 25.87 0.33 0.16 Average
12 7.213 33.01 60.00 -26.99 32.52 0.33 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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AC Power-line Conducted Emissions Result

Operating Mode

5

Power Phase

Neutral

Operating Functi

on

Radio link (WLAN)with Ant. 5, Dipoleantenna

Level (dBuV)

Date: 2013-08-13

80,
70
CISPR/ICNS/VCCI-B
60 |
I CISPR/ICNS/VCCI-B AV
50 i |
s
40
1 (¥
M
30 p 1l
20 '
10
70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Level Limit over Read LISN cable
Line Limit Level factor loss Remark
MHz dBuV dBuV dB dBuV dB dB
1 0.152 25.96 55.87 -25.91 25.85 0.04 0.07 Average
2 0.152 46.05 65.87 -19.82 45.954 0.04 0.07 qP
3 0.211 20.27 53.18 -32.%91 20.06 0.04 0.17 Average
4 0.211 35.17 63.18 -28.01 34.56 0.04 0.17 qP
S 0.484 33.36 46.27 -12.51 33.23 0.08 0.05 Aaverage
6 0.484 41.25 56.27 -15.02 41.12 0.08 0.05 qP
7 2.513 22.48 46.00 -23.52 22.11 0.18 0.15 Average
8 2.513 28.94 56.00 -27.06 28.57 0.18 0.195 QP
) 5.058 28.%54 50.00 -21.06 28.53 0.20 0.21 Average
10 5.058 35.24 60.00 -24.76 34.83 0.20 0.21 QP
13 6.805 26.81 50.00 -23.15 26.35 0.29 0.17 Average
12 6.805 32.81 60.00 -27.19 32.35 0.29 0.17 @P

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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SPORTON LAB.

FCC Test Report

Report No. : FR362203Al

AC Power-line Conducted Emissions Result

Operating Mode

5

Power Phase

Line

Operating Function

Radio link (WLAN)with Ant. 5, Dipoleantenna

Date: 2013-08-13

BOLevel (dBuV)

CISPR/CNS/VCCI-B

CISPR/ICNS/VCCI-B AV

1|t

70

60

50

B
40 ||
30
20| 9
10
70.150.2

Freq
MHz
1 0.15S
2 0.158
3 0.180
4 0.180
S 0.486
6 0.486
7 4.361
8 4.361
5 5.744
10 5.744
11 7.025
12 7.025

Level

30

0.5 1 2 5 10 20
Frequency (MHz)
Limit Over Read LISN cable
Line Limit Level factor loss Remark
dBuv dB dBuV dB dB
55.52 -33.59 21.80 0.05 0.08 Average
65.52 -21.71 43.68 0.05 0.08 gqP
54.50 -36.44 17.87 0.05 0.14 Average
64.50 -24.22 40.09 0.05 0.14 qP
46.23 -10.46 35.64 0.08 0.05 Average
56.23 -14.03 42.07 0.08 0.05 g@qP
46.00 -18.22 27.37 0.18 0.23 Average
56.00 -22.45 33.10 0.18 0.23 gqP
50.00 -19.05 30.51 0.25 0.15 Average
60.00 -25.30 34.26 0.25 0.15 @qP
50.00 -23.07 26.45 0.32 0.16 Average
60.00 -27.06 32.46 0.32 0.16 QP

Note 1: “>20dB” meansemission levelsthat exceed thelevel of 20 dB below the applicable limit.
Note 2: “N/F” meansNothing Found emissions(No emissionswere detected.)
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FCC Test Report Report No. : FR362203Al

3.2 6dB Bandwidth
3.2.1 6dB Bandwidth Limit

6dB Bandwidth Limit

Systems using digital modulation techniques:

& 6 dBbandwidth 2500 kHz.

3.2.2 Measuring Instruments
Refera test equipment and calibration datatablein thistest report.

3.2.3 Test Procedures

Test Method

X Forthe emission bandwidth shallbe measured usingone of the optionsbelow:

X Referas FCC KDB 558074, clause 8.1 Option 1 for 6 dB bandwidth measurement.

O Referas FCC KDB 558074, clause 8.2 Option 2 for 6 dB bandwidth measurement.

O Referas ANSIC63.10, clause 6.9.1foroccupied bandwidth testing.

X For conducted measurement.

X The EUT supportssingle transmit chain and measurementsperformed on thistransmit chain.

O The EUT supportsdiversity transmitting andthe resultson transmit chain port 1 isthe worst case.

X The EUT supportsmultiple transmitchainsusing optionsgivenbelow:

O

Option 1: Multiple transmit chains measurements need to be performed on one of the active
transmit chains(antenna outputs). Allmeasurementhad be performed on transmit chains 1.

X

Option 2: Multiple transmit chains measurements need to be performed on each transmit
chains individually (antenna outputs). All measurement had be performed on all transmit
chains.

3.2.4 Test Setup

Emission Bandwidth

[ e

Spectrum
Analyzer

SPORTON INTERNATIONAL INC. Page No. 1 24 of 170
TEL : 886-3-3273456 Report Version : Rev 01
FAX: 886-3-3270973
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3.2.5 Test Result of Emission Bandwidth

Emission Bandwidth Result
Operating Mode 1 (Ant. 1, Yagi antenna)
Condition Emission Bandwidth (MHz)
_ 99% Bandw idth 6dB Bandwidth
Modulation N Freq. - : - - - : - -
Mode ™1 (MHz) [ Chain-| Chain- | Chain- | Chain- | Chain- [ Chain- | Chain- | Chain-
Portl | Port2 | Port3 | Port4 | Portl | Port2 | Port3 | Port4
1lla 1 5745 16.96 - - - 16.29 - - -
1lla 1 5785 17.08 - - - 16.29 - - -
1lla 1 5825 17.02 - - - 16.29 - - -
HT20 1 5745 | 18.06 - - - 17.57 - - -
HT20 1 5785 | 18.18 - - - 17.33 - - -
HT20 1 5825 | 18.06 - - - 17.33 - - -
HT40 1 5755 | 37.97 - - - 36.17 - - -
HT40 1 5795 | 37.97 - - - 36.06 - - -
Limit N/A 2500 kHz
Result Complied
Note 1: Nrx = Number of Transmit Chains
Worst Emission Bandwidth Plots
99% Bandwidth 6dB Bandwidth
‘;:(mf‘li”“'l‘ 30.00 de Offset 10.50 dB & RBW 1 MHz [E] ‘;:(mf‘li”“'l‘ 30.00 de Offset 10.50 dB & RBW 100 kHz [E]
— mi[1] B /t »/nlr; 'I!::_‘ — mi[1] < n;::'/"!:;‘_‘
20dl . ‘Y.Y 3 Occ Bw 37.973950796 MHz 20 di r:l‘flL‘LIW 36.2 ,(/‘,1\4/1:1:::;;
3. ‘«V/ N 10 36.174 MHZ|
N X = 720 AL A
i“-"_\ 1 \Hf ‘
W."" ,_;,,mlry" " :"\“l"mk,q\' 'J“A‘ "\
i L -20 db| —_ wa L"u,_ g
-30 hﬂﬂ?}é‘ﬂx’\"f "{{M"“w “M‘M‘U M“’ l‘l "I'l-u
CF 5.755 GH. 691 pt: 8| 80.0 MH, CF 5.755 GH. r‘l 691 pt: 8| 80.0 MH.
' )j w0 e , ' ] w0 e c
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SPORTON LAB.
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Report No. : FR362203Al

Emission Bandwidth Result
Operating Mode 2 (Ant. 2, Omni antenna)
Condition Emission Bandwidth (MHz)
99% Bandw idth 6dB Bandwidth
Modulation Freq.
Mode N1x (MHz) | Chain- | Chain- [ Chain- | Chain- | Chain- | Chain- [ Chain- | Chain-
Portl | Port2 | Port3 | Port4 | Portl | Port2 | Port3 | Port4
lla 1 5745 | 17.36 - - - 16.58 - - -
1ll1a 1 5785 18.92 - - - 16.52 - - -
11a 1 5825 18.46 - - - 16.46 - - -
HT20 1 5745 18.40 - - - 17.68 - - -
HT20 1 5785 | 19.97 - - - 17.68 - - -
HT 20 1 5825 19.62 - - - 17.74 - - -
HT40 1 5755 38.32 - - - 36.52 - - -
HT40 1 5795 | 39.02 - - - 36.41 - - -
Limit N/A 2500 kHz
Result Complied
Note 1: Nrx = Number of Transmit Chains
Worst Emission Bandwidth Plots
99% Bandwidth 6dB Bandwidth
ot Love 0 QTR TR S T T | | — &
oAt T e o im o vew s Mds[]p —= eat T e el i S vew oo M.,”
2008 ) . o as.015910ase ] |20 ee occn
i ' "i“«,. ;D i ,1‘9’*‘ o oI =
o Mt R TV iy || o o } ]
14
; ) h;, asfposi®] a = Wil ,
SRR Hw 651 pis S—S | GRS Hw 651 pis S—
SPORTON INTERNATIONAL INC. Page No. : 26 of 170
TEL : 886-3-3273456 Report Version : Rev 01

FAX: 886-3-3270973




SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al

Emission Bandwidth Result

Operating Mode 3 (Ant. 3, Panel antenna)
Condition Emission Bandwidth (MHz)
Modulation Frea. 99% Bandw idth 6dB Bandwidth
Mode N1x (MHz) | Chain- | Chain- [ Chain- | Chain- | Chain- | Chain- [ Chain- | Chain-
Portl | Port2 | Port3 | Port4 | Portl | Port2 | Port3 | Port4
lla 1 5745 | 17.19 - - - 16.46 - - -
1ll1a 1 5785 17.25 - - - 16.52 - - -
11a 1 5825 17.08 - - - 16.52 - - -
HT20 1 5745 18.12 - - - 17.74 - - -
HT20 1 5785 | 18.23 - - - 17.68 - - -
HT 20 1 5825 18.06 - - - 17.74 - - -
HT40 1 5755 37.86 - - - 36.41 - - -
HT40 1 5795 | 37.97 - - - 36.41 - - -
Limit N/A 2500 kHz
Result Complied

Note 1: Nrx = Number of Transmit Chains

Worst Emission Bandwidth Plots

99% Bandw idth 6dB Bandwidth
(Spectrum | (=) |(Spectrum ) &
Ref Level 30.00 dém Offset 11.50 dB & RBW 1 MHz Ref Level 30.00 dém Offset 11.50 dB w RBW 100 kHz
jo Att 30dB  SWT 1ms @ VBW 3 MHz Mode Sweep jo Att 30dB  SWT 1.1 ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 14.91 dBm mi[1] 1.02 dBm)|
5.783310 GHz| 5.776797 GHz|
20 dB — Occ Bw 37.973950796 MHz| 20 dB Jcc Bw 36.353111433 MHz|
C % ” D1[1] 0.52 dB
—t s Au,r-,‘ U._W-Hﬁ.. A A, s 36.406 MHz
10 — T 10
y ¥ 5 4
. ‘_ﬂ» % = frf B . o i s P AT
& ™ ks I
My,
-10d S = e i : -10d r,‘ +
Ry, Mg / !
it PG (] o e g )
W W
L b Moy,
. ;_,t_w'hh"" e Wy g\mluj,"w
40 40
50 -50
.60 -60
i
CF 5.795 GHz 691 pts Span 80.0 MHz CF 5.795 GHz 691 pts Span 80.0 MHz
i T i T
() ( Dy ] W e
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SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al

Emission Bandwidth Result

Operating Mode 4 (Ant. 4, Dish antenna)
Condition Emission Bandwidth (MHz)
Modulation Frea. 99% Bandw idth 6dB Bandwidth
Mode N1x (MHz) | Chain- | Chain- [ Chain- | Chain- | Chain- | Chain- [ Chain- | Chain-
Portl | Port2 | Port3 | Port4 | Portl | Port2 | Port3 | Port4
1lla 1 5745 | 16.96 - - - 16.58 - - -
1lla 1 5785 17.02 - - - 16.58 - - -
1lla 1 5825 | 16.96 - - - 16.52 - - -
HT20 1 5745 18.06 - - - 17.68 - - -
HT20 1 5785 | 18.00 - - - 17.74 - - -
HT 20 1 5825 18.00 - - - 17.74 - - -
HT40 1 5755 37.97 - - - 36.64 - - -
HT40 1 5795 | 37.74 - - - 36.52 - - -
Limit N/A 2500 kHz
Result Complied

Note 1: Nrx = Number of Transmit Chains

Worst Emission Bandwidth Plots

99% Bandwidth 6dB Bandwidth
Spectrum (E] Spectrum =
Ref Level 30.00 dém Offset 11.50 dB & RBW 1 MHz Ref Level 30.00 dem  Offset 11,50 dB & RBW 100 kHz
o Att 30de  SWT 1ms @ VBW 3 MHz Mode Sweep | Att 30dB  SWT 1.1 ms @ ¥YBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
mi[1] 9.71 dBm M1[1] -6.94 dBm)|
5.746090 GHz 5.736681 GHZ]
20 Occ Bw 37.973950796 MHz| 20d Occ Bw 36.237337192 MHz|
D1[1] -1.03 dBj
36.638 MHZz|
10 - 10 dl
£ | N \
_ v
o F . od D1 -2.030 T
f \ E B i - F
Tk A A\, Tod D2 -8.030 dnmw w“‘\ W L
S =
"l
2 A~ 1 20d
" 4 f/ \N\
.agh-*' et 30 df
40 | Pt M .
0 -50 dl
60 -60 dl Fo
i
CF 5.755 GHz 691 pts Span 80.0 MHz CF 5.755 GHz 691 pts Span 80.0 MHz
- —— —
J ] () il [Tl
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Emission Bandwidth Result
Operating Mode 5 (Ant. 5, Dipole antenna)
Condition Emission Bandwidth (MHz)
_ 99% Bandwidth 6dB Bandwidth
Modulation Freq. - : - - - : - -
Mode N1x (MHz) | Chain- | Chain- [ Chain- | Chain- | Chain- | Chain- [ Chain- | Chain-
Portl1 | Port2 | Port3 | Port4 | Portl | Port2 | Port3 | Port4
1lla 3 5745 | 17.19 | 16.90 | 16.90 - 16.41 | 16.41 | 16.46 -
1lla 3 5785 | 17.19 | 16.79 | 16.85 - 16.52 | 16.41 | 16.46 -
1lla 3 5825 | 17.02 | 16.85 | 16.85 - 16.52 | 16.41 | 16.46 -
HT20 3 5745 | 18.23 | 17.66 | 17.89 - 17.68 | 17.62 | 17.74 -
HT20 3 5785 | 18.35 | 17.95 | 18.00 - 17.68 | 17.57 | 17.68 -
HT20 3 5825 | 18.41 | 17.89 | 17.89 - 17.57 | 17.62 | 17.62 -
HT40 3 5755 | 38.55 | 37.63 | 37.63 - 36.41 | 36.06 | 36.41 -
HT40 3 5795 | 38.67 | 37.74 | 37.97 - 36.41 | 36.41 | 36.41 -
Limit N/A 2500 kHz
Result Complied
Note 1: Nrx = Number of Transmit Chains
Worst Emission Bandwidth Plots
99% Bandw idth 6dB Bandwidth
m dém Offset 11.50 dB & RBW 1 MHz [E] S:::IZ::: 30,00 dBm Offset 11,50 dB @ RBW 100 kHz [g]
2 mi[1] : n:.sfl.'lnll!\nj o e M1[1] 5.772‘739575133}::
= '\L»é — “:- L‘l\:i 38.668596237 MHz 20d gi[’:l?w 35.3531;1:22?55;
" :/a '.\.‘ D1 5.982 d?m—mm Lo
0 di J “.4\ D2 -0.018 dBrmr
0 ok VL Miolbgld ol 104
,ii«tlkm’" £ Tty Wik w/,// \%\
CF 5.795 GH. 691 pt: 8 80.0 MH. CF 5.795 GHz Fll 091 pts Span 80.0 MHz
. by [ : il W we
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3.3 RF Output Power
3.3.1 RF Output Power Limit

RF Output Power Limit

Maximum Peak Conducted Output Pow er or Maximum Conducted Output Pow er Limit

B4 5725-5850 MHz Band:

M If Grx <6 dBi,then Po, <30 dBm (1 W)

X Point-to-multipoint systems (P2M): If Gyx > 6 dBi, then Pg,; =30 — (Gyx—6)dBm

X Point-to-pointsystems (P2P): If Grx > 6 dBi, then Pg,; =30 dBm

e.i.r.p. Power Limit:

M 5725-5850 MHzBand

X Point-to-multipoint systems (P2M): P, <36 dBm (4 W)

X Point-to-pointsystems (P2P): N/A

Pout = maximum peakconducted output power or maximum conducted output powerindBm,
Gqx =the maximum transmitting antenna directional gain in dBi.
Peirp = €.i.r.p. Powerin dBm.

RF Output Power Limit - IC

Maximum Peak Conducted Output Power or Maximum Conducted Output Power Limitand e.i.r.p.

B4 5725-5850 MHz Band:

X Point-to-multipoint systems (P2M): Po,; < 30 dBm (1 W); Pgjrp < 36 dBm (4 W)

X Point-to-pointsystems (P2P): If Pgj, > 36 dBm, Grx <Pgy

Pout = maximum peakconducted output power or maximum conducted output powerindBm,
Gx =the maximum transmitting antenna directional gain indBi.
Peirp = €.i.r.p. Powerin dBm.

3.3.2 Measuring Instruments

Refera test equipment and calibration datatablein thistest report.
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3.3.3 Test Procedures

Test Method

O MaximumPeakConducted Output Power

O Referas FCC KDB 558074, clause 9.1.10ption1 (RBW = EBW method).

O Referas FCC KDB 558074, clause 9.1.2 Option 2 (integrated band power method).

O Referas FCC KDB 558074, clause 9.1.30Option2 (peakpower meter for VBW = DTS BW)

X Maximum Conducted (Average) Output Power

[duty cycle 298% or external video / power trigger]

O Referas FCC KDB 558074, clause 9.2.2.2 Method AVGSA-1 (spectral trace averaging).

O Referas FCC KDB 558074, clause 9.2.2.3 Method AVGSA-1Alt. (Slow sweep speed)

O Referas FCC KDB 558074, clause 9.2.2.4 Method AVGSA-2 (spectral trace averaging).

O Referas FCC KDB 558074, clause 9.2.2.5Method AVGSA-2 Alt. (Slow sweep speed)

RF power meter and average over on/off periods with duty factor or gated trigger

X Referas FCC KDB 558074, clause 9.2.3Method AYGPM (using an RF average power meter).

X For conducted measurement.

X The EUT supportssingle transmit chain and measurementsperformed on thistransmit chain.

O The EUT supportsdiversity transmitting and the resultson transmit chain port 1 isthe worst case.

X The EUT supportsmultiple transmitchainsusing optionsgivenbelow:
Refer as FCC KDB 662911, In-band power measurements. Using the measure-and-sum
approach, measured all transmit ports individually. Sum the power (in linear power units e.g., mW)
of all portsforeach individual sampleand save them.

X If multiple transmit chains, EIRP calculation could be following asmethods:
I:’total:P1"'|_32'f'---"'Pn_ .
(calculatedin linear unit [mW] and transferto log unit[dBm])
EIRPtotaI = IDtotal +DG

3.3.4 Test Setup

RF Output Power (Power meter)

EUT

Power Meter
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3.3.5 Directional Gain for Power Measurement

Directional Gain (DG) Result

Operating Mode

1 (Ant. 1, Yagi antenna)

Transmit Chains No. 1 - - -
Maximum Gyt (dBi) 15 - ] ]

Modulation Mode (<[j)|(3;i) Nox Nss STBC Arr(%yBgsain
11a,6-54Mbps 15 1 1 - -
HT20,M0-7 15 1 1 - -
HT40,M0-7 15 1 1 - -

Note 1: For all transmitter outputswith equal antenna gains, directional gainisto be computedasfollows:
Any transmit signalsare correlated, Directional Gain = Gyt + 10 10g(Nty)
All transmit signalsare completely uncorrelated, Directional Gain= Gant

Note 2: Forall transmitter outputs with unequal antenna gains, directional
Any transmit signalsare correlated, Directional Gain =1010g[(10
All transmit signals are completely uncorrelated, Directional Gain = 101og[(10%™ +..

Note 3: For Spatial Multiplexing, Directional Gain (DG) = Gant + 10 l0g(N1x/Nss),
where Nss = the numberofindependent spatial streamsdata.

Note 4: For CDD transmissions, directional gainiscalculated aspower measurements:
Directional Gain (DG) = Gan7 + Array Gain, where Array Gainisasfollows:
Array Gain=0dB (i.e., no array gain) for N;yx <4;
Array Gain =0dB (i.e., no array gain)forchannel widths=40 MHz forany N1;

9ain isto be computed as follows:
G 20+_“ + 10GN/20 2

-+ 10NN

Directional Gain (DG) Result

Operating Mode

2 (Ant. 2, Omni antenna)

Transmit Chains No.

1

Maximum Gyt (dBi)

12

Modulation Mode

DG
(dBi)

N1x

Array Gain
(dB)

11a,6-54Mbps

12

1

HT20,M0-7

12

1

HT40,M0-7

12

1

Note 1: For all transmitter outputswith equal antenna gains, directional gainisto be computed asfollows:
Any transmit signalsare correlated, Directional Gain = Gyt + 10 10g(Ntx)
All transmit signalsare completely uncorrelated, Directional Gain= Gyt

Note 2: Forall transmitter outputs with unequal antenna gains, directional gain isto be com
Any transmit signalsare correlated, Directional Gain =1010g[(10
All tansmit signals are completely uncorrelated, Directional Gain = 10log[(10

Note 3: For Spatial Multiplexing, Directional Gain (DG) = Gant + 10 10g(N1x/Nss),
where Nss = the number ofindependent spatial streamsdata.

Note 4: For CDD transmissions, directional gainiscalculated aspower measurements:
Directional Gain (DG) = Gan7 + Array Gain, where Array Gainisasfollows:
Array Gain=0dB (i.e., no array gain) for Nyx <4;
Array Gain=0dB (i.e., no array gain)forchannel widths=40 MHz forany N+y;

GX20 GN/20
+... +10C8V20

Gl/10 +

guted as follows:
/

.
oo+ 10NN ]
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SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al
Directional Gain (DG) Result
Operating Mode 3 (Ant. 3, Panel antenna)
Transmit Chains No. 1 - - -
Maximum Gyt (dBI) 14.4 - - -
. DG Array Gain
Modulation Mode (dBi) Nx Nss STBC (dB)
11a,6-54Mbps 14.4 1 1 - -
HT20,M0-7 14.4 1 1 - -
HT40,M0-7 14.4 1 1 - -

Note 1: For all transmitter outputswith equal antenna gains, directional gainisto be computed asfollows:
Any transmit signalsare correlated, Directional Gain = Gyt + 10 log(Nty)
All transmit signalsare completely uncorrelated, Directional Gain= Gyt

Note 2: Forall transmitter outputs with unequal antenna gains, directional 9ain isto be comguted as follows:
Any transmit signalsare correlated, Directional Gain =10I0g[(10G D+ 1OGN’2°) INt
All tansmit signals are completely uncorrelated, Directional Gain = 10Iog[(1061’10 +...+ 1OGN'1°)/NTX]
Note 3: For Spatial Multiplexing, Directional Gain (DG) = Gant + 10 10g(N1x/Nss),
where Nss = the number ofindependent spatial streamsdata.
Note 4: For CDD transmissions, directional gainiscalculated aspower measurements:
Directional Gain (DG) = Gan7 + Array Gain, where Array Gainisasfollows:
Array Gain=0dB (i.e., no array gain) for Ny <4;
Array Gain=0dB (i.e., no array gain)forchannel widths=40 MHz forany N+y;

Directional Gain (DG) Result

Operating Mode 4 (Ant. 4, Dish antenna)
Transmit Chains No. 1 - - -
Maximum Gyt (dBi) 24 - - -
Modulation Mode (c[j)gi) Ny Nss STBC Arr(%yBg.;ain
11a,6-54Mbps 24 1 1 - -
HT20,M0-7 24 1 1 - -
HT40,M0-7 24 1 1 - -

Note 1: For all transmitter outputswith equal antenna gains, directional gainisto be computedasfollows:
Any transmit signalsare correlated, Directional Gain = Gyt + 10 10g(N1y)
All transmit signalsare completely uncorrelated, Directional Gain= Gant

Note 2: Forall transmitter outputs with unequal antenna gains, directional gain is to be oomguted as follows:
Any transmit signalsare correlated, Directional Gain :lolog[(loG 04 . +10%V2%0 T
All transmit signals are completely uncorrelated, Directional Gain = 101og[(L0%™ +... + 10 O/Ny]

Note 3: For Spatial Multiplexing, Directional Gain (DG) = Gant + 10 10g(N1x/Nss),
where Nss = the number ofindependent spatial streamsdata.

Note 4: For CDD transmissions, directional gainiscalculated aspower measurements:
Directional Gain (DG) = GanT + Array Gain, where Array Gainisasfollows:
Array Gain=0dB (i.e., no array gain) for Nyx <4;
Array Gain =0dB (i.e., no array gain)forchannel widths=40 MHz forany N1y;
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Directional Gain (DG) Result

Operating Mode 5 (Ant. 5, Dipole antenna)
Transmit Chains No. 1 2 3 -
Maximum Gyt (dBI) 7 7 -
Modulation Mode (Sgi) N Nss STBC A”("(‘jy;ai”
11a,6-54Mbps 7 3 1 - -
HT20,M0-23 7 3 1 - -
HT40,M0-23 7 3 1 - -

Note 1:

Note 2:

Note 3:

Note 4:

For all transmitter outputswith equal antenna gains, directional gainisto be computed asfollows:
Any transmit signalsare correlated, Directional Gain = Gyt + 10 log(Nty)

All transmit signalsare completely uncorrelated, Directional Gain= Gyt

For all transmitter outputs with unequal antenna gains, directional 9ain isto be comguted as follows:
Any transmit signalsare correlated, Directional Gain =10Iog[(10G D+ 1OGN’2°) INt

All tansmit signals are completely uncorrelated, Directional Gain = 10Iog[(1061’10 +...+ 1OGN’1°)/NTX]
For Spatial Multiplexing, Directional Gain (DG) = Gant + 10 10g(N7x/Nss),

where Nss = the number ofindependent spatial streamsdata.

For CDD transmissions, directional gainiscalculated aspower measurements:

Directional Gain (DG) = Gan7 + Array Gain, where Array Gainisasfollows:

Array Gain=0dB (i.e., no array gain) for Nyx <4;

Array Gain=0dB (i.e., no array gain)forchannel widths=40 MHz forany N+y;

SPORTON INTERNATIONAL INC.
TEL : 886-3-3273456

: 34 of 170
: Rev 01

Page No.
Report Version

FAX: 886-3-3270973




SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al

3.3.6 Test Result of Maximum Conducted Output Power

Maximum Conducted Output Pow er

Operating Mode 1 (Ant. 1, Yagi antenna)
Condition RF Output Power (dBm)
Modulation N Freq. | Chain | Chain | Chain | Chain Sum |Power| DG | EIRP | EIRP
Mode ™| (MHz) | Port 1| Port 2| Port 3| Port 4 |Chain | Limit [ (dBi) |Power| Limit
1lla 1 5745 | 20.55 - - - 20.55 | 21.00| 15.00 | 35.55 | 36.00
1lla 1 5785 | 20.86 - - - 20.86 | 21.00| 15.00 | 35.86 | 36.00
1lla 1 5825 | 20.83 - - - 20.83 | 21.00| 15.00 | 35.83 | 36.00
HT20 1 5745 | 20.64 - - - 20.64 | 21.00| 15.00 | 35.64 | 36.00
HT20 1 5785 | 20.68 - - - 20.68 | 21.00( 15.00 | 35.68 | 36.00
HT20 1 5825 | 20.43 - - - 20.43 | 21.00( 15.00 | 35.43 | 36.00
HT40 1 5755 | 20.57 - - - 20.57 | 21.00| 15.00 35.57 | 36.00
HT40 1 5795 | 20.93 - - - 20.93 | 21.00( 15.00 | 35.93 | 36.00
Result Complied

Maximum Conducted Output Power

Operating Mode 2 (Ant. 2, Omni antenna)
Condition RF Output Power (dBm)
Modulation N Freq. | Chain [ Chain | Chain | Chain Sum Pc_>w_er DQ EIRP E'IRI'D
Mode ™1 (MHz) | Port 1| Port 2| Port 3| Port 4 [ Chain | Limit | (dBi) |Power| Limit
1lla 1 5745 | 22.11 - - - 22.11 | 24.00| 12.00 | 34.11 | 36.00
11a 1 5785 | 23.68 - - - 23.68 | 24.00| 12.00 | 35.68 | 36.00
lla 1 5825 | 23.61 - - - 23.61 | 24.00| 12.00 | 35.61 | 36.00
HT20 1 5745 | 22.42 - - - 22.42 | 24.00| 12.00 | 34.42 | 36.00
HT20 1 5785 | 23.83 - - - 23.83 | 24.00| 12.00 | 35.83 | 36.00
HT20 1 5825 | 23.65 - - - 23.65 | 24.00| 12.00 | 35.65 | 36.00
HT40 1 5755 | 20.93 - - - 20.93 | 24.00| 12.00 | 32.93 | 36.00
HT40 1 5795 | 22.85 - - - 22.85|24.00| 12.00 | 34.85 | 36.00
Result Complied
SPORTON INTERNATIONAL INC. Page No. : 35 of 170
TEL : 886-3-3273456 Report Version : Rev 01

FAX: 886-3-3270973



SPORTON LAB. FCC TeSt RepOI’t Report No. : FR362203Al

Maximum Conducted Output Power

Operating Mode 3 (Ant. 3, Panel antenna)
Condition RF Output Power (dBm)
Modulation N Freq. | Chain | Chain| Chain | Chain Sum qu.er DG_ EIRP E_IRI_D
Mode X[ (MHz) | Port 1| Port 2| Port 3|Port 4 |Chain | Limit | (dBi) |Power| Limit
lla 1 5745 | 20.55 - - - 20.55|21.60( 14.40| 34.95 | 36.00
1lla 1 5785 | 21.36 - - - 21.36|21.60( 14.40| 35.76 | 36.00
1lla 1 5825 | 19.84 - - - 19.84 ( 21.60| 14.40| 34.24 | 36.00
HT20 1 5745 | 20.64 - - - 20.64 | 21.60( 14.40| 35.04 | 36.00
HT20 1 5785 | 21.23 - - - 21.23]21.60( 14.40| 35.63 | 36.00
HT20 1 5825 | 19.85 - - - 19.85(21.60| 14.40| 34.25 | 36.00
HT40 1 5755 | 19.61 - - - 19.61 | 21.60| 14.40| 34.01 | 36.00
HT40 1 5795 | 19.66 - - - 19.66 | 21.60| 14.40| 34.06 | 36.00
Result Complied

Maximum Conducted Output Power

Operating Mode 4 (Ant. 4, Dish antenna)
Condition RF Output Power (dBm)
Modulation N Freq. [ Chain [ Chain| Chain | Chain Sum Pc_>w_er DG_ EIRP E_IRI_D
Mode ™1 (MHz) | Port 1| Port 2| Port 3| Port 4 | Chain | Limit | (dBi) | Power| Limit
11a 1 5745 | 13.87 - - - 13.87 1 30.00| 24.00( 37.87 | NA
1lla 1 5785 | 13.36 - - - 13.36 | 30.00| 24.00| 37.36 | NA
1la 1 5825 | 12.59 - - - 12.59 | 30.00| 24.00] 36.59 | NA
HT20 1 5745 | 13.97 - - - 13.97 |1 30.00| 24.00 | 37.97 NA
HT20 1 5785 | 13.60 - - - 13.60 | 30.00 | 24.00| 37.60 | NA
HT20 1 5825 | 12.66 - - - 12.66 | 30.00| 24.00| 36.66 | NA
HT40 1 5755 | 14.98 - - - 14.98 | 30.00| 24.00( 38.98 | NA
HT40 1 5795 | 14.44 - - - 14.44 | 30.00| 24.00| 38.44 | NA
Result Complied
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Maximum Conducted Output Power
Operating Mode 5 (Ant. 5, Dipole antenna)
Condition RF Output Power (dBm)
Modulation N Freq. | Chain| Chain | Chain | Chain Sum P(.)w.er DG_ EIRP E_IRI_D
Mode X[ (MHz) | Port 1| Port 2| Port 3|Port 4 |Chain | Limit | (dBi) |Power| Limit
lla 3 5745 | 22.03| 22.36| 21.63 - 26.79 [ 29.00| 7.00 | 33.79 | 36.00
lla 3 5785 | 21.83|22.17] 21.87 - 26.73 [ 29.00| 7.00 | 33.73|36.00
lla 3 5825 [ 22.03|22.21 21.74 - 26.77 | 29.00| 7.00 | 33.77 | 36.00
HT20 3 5745 | 21.34]21.36] 21.16 - 26.06 | 29.00| 7.00 | 33.06 | 36.00
HT20 3 5785 | 21.06(21.16] 21.22 - 25.92 [ 29.00| 7.00 | 32.92 | 36.00
HT20 3 5825 [ 21.33]21.02] 21.29 - 25.99 [ 29.00| 7.00 | 32.99 | 36.00
HT40 3 5755 | 20.20( 20.72] 20.41 - 25.22 [ 29.00| 7.00 | 32.22 | 36.00
HT40 3 5795 | 21.42|21.27] 21.28 - 26.10 | 29.00| 7.00 | 33.10 | 36.00
Result Complied
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3.4 Power Spectral Density
3.4.1 Power Spectral Density Limit

Power Spectral Density Limit

X PowerSpectral Density (PSD)<8 dBm/3kHz

3.4.2 Measuring Instruments
Refera test equipment and calibration datatable in thistest report.

3.4.3 Test Procedures

Test Method

X Peak power spectral density procedures that the same method as used to determine the conducted

output power. If maximum peak conducted output power was measured to demonstrate compliance to
the output power limit, then the peak PSD procedure below (Method PKPSD) shall be used. If maximum
conducted output power was measured to demonstrate compliance to the output power limit, then one
of the average PSD procedures shall be used, as applicable based on the following criteria (the peak
PSD procedure isalso an acceptable option).

O Referas FCC KDB 558074, clause 10.2Method PKPSD (RBW=3-100kHz; detector=peak)..

[duty cycle 298% or external video / power trigger]

¥ Referas FCC KDB 558074, clause 10.3 Method AVGPSD-1 (spectral trace averaging).

O Referas FCC KDB 558074, clause 10.4 Method AVGPSD-1 Alt. (sSlow sweep speed)

duty cycle <98% and average over on/off periodswith duty factor

O Referas FCC KDB 558074, clause 10.5Method AVGPSD-2 (spectral trace averaging).

O Referas FCC KDB 558074, clause 10.6 Method AVGPSD-2 Alt. (slow sweep speed)

For conducted measurement.

&4 The EUT supportssingle transmit chain and measurementsperformedon thistransmit chain.

O The EUT supportsdiversity transmitting andthe resultson transmit chain port 1 isthe worst case.

X4 The EUT supportsmultiple transmitchainsusing optionsgivenbelow:

X Option 1: Measure and sum the spectra across the oufputs. Refer as FCC KDB 662911,
In-band power spectral density (PSD). Sample all transmit ports simultaneously using a
spectrum analyzer for each transmit port. Where the trace bin-by-bin of each transmit port
summing can be performed. (.e., in the first spectral bin of output 1 is summed with that in the
first spectral bin of output 2 and that from the first spectral bin of output 3, and so on up to the
Nt output to obtain the value for the first frequency bin of the summed spectrum.). Add up the
amplitude (power) valuesforthe different transmit chainsand use thisasthe new data trace.

O Option 2: Measure and add 10 log(N) dB, where Nisthe number of transmit chains. Referas
FCC KDB 662911, In-band power spectral density (PSD). Performed at each transmit chains
and each transmit chains shall be compared with the limit have been reduced with 10 log(N).
Or each transmit chainsshall be add 10 log(N) to comparedwith the limit.
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3.4.4 Test Setup

Power Spectral Density

[ e

Spectrum
Analyzer

SPORTON INTERNATIONAL INC. Page No. : 39 of 170

TEL : 886-3-3273456 Report Version : Rev 01
FAX: 886-3-3270973



SPORTON LAB. FCC Test Report

Report No. : FR362203Al

3.45 Test Result of Power Spectral Density

Power Spectral Density Result

Operating Mode 1 (Ant. 1, Yagi antenna)
Condition Power Spectral Density
Modulation N Freq. Sum Chain Power Limit
Mode > [ (MHz) (dBm/30kHz) (dBm/3kHz)
1la 1 5745 -4.32 -1.00
1la 1 5785 -4.16 -1.00
1la 1 5825 -4.49 -1.00
HT20 1 5745 -5.16 -1.00
HT20 1 5785 -4.61 -1.00
HT20 1 5825 -4.98 -1.00
HT40 1 5755 -7.24 -1.00
HT40 1 5795 -7.00 -1.00
Result Complied
Worst Power Spectral Density Plots
8 cpan: 30MHz Ch:5.785CHz  RBW: 30kHz
10— 5T:32.1ms VBW: 100kHz
0
in—
30—
-30-
-40-
E0—
SEli—
"8~ pp Freq.:5.78872GHz
-80-, Total IF'IIP:—4.1?|:IE~m | | | |
577G 5.775C 5.78C 5.785C G5.79C 5.795C 5.8C
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Power Spectral Density Result

Operating Mode 2 (Ant. 2, Omni antenna)
Condition Pow er Spectral Density
Modulation N Freq. Sum Chain Power Limit
Mode 1 (MHz) (dBm/30kHz) (dBm/3kHz)
1lla 1 5745 -2.95 2.00
1ll1a 1 5785 -1.32 2.00
1lla 1 5825 -1.00 2.00
HT20 1 5745 -3.04 2.00
HT20 1 5785 -1.95 2.00
HT20 1 5825 -1.13 2.00
HT40 1 5755 -7.48 2.00
HT40 1 5795 -5.23 2.00
Result Complied
Worst Pow er Spectral Density Plots
20 cpan: 30MHz Ch:5.825GHz  RBW: 30kHz
an-| ST:32.1ms VEW: 100kHz
10-
0
-
20—
-30-
-40-
E0—
“80= oD Freq.s5.820917GHz
70—, Total IPD:—].DI?dEm | | | |
E.81G 548150 5.32C 5.825C 5.83C G5.335C 5.84C
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Power Spectral Density Result

Operating Mode 3 (Ant. 3, Panel antenna)
Condition Pow er Spectral Density
Modulation N Freq. Sum Chain Power Limit
Mode 1 (MHz) (dBm/30kHz) (dBm/3kHz)
1lla 1 5745 -3.33 -0.40
1ll1a 1 5785 -2.21 -0.40
1lla 1 5825 -3.46 -0.40
HT20 1 5745 -3.27 -0.40
HT20 1 5785 -2.10 -0.40
HT20 1 5825 -3.65 -0.40
HT40 1 5755 -6.73 -0.40
HT40 1 5795 -6.22 -0.40
Result Complied
Worst Pow er Spectral Density Plots
20 cpan: 30MHz Ch:5.785GHz  RBW: 30kHz
an-| ST:32.1ms VEW: 100kHz
10-
0
-
20—
-30-
-40-
E0—
“80= pD Freq.s5.789359CHz
70—, Total IF‘III-:—2.1 I?dEm | | | |
E¥f7G 57750 E5.78C 5.785C G5.79C G5.7950 5.80
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Power Spectral Density Result

Operating Mode 4 (Ant. 4, Dish antenna)
Condition Pow er Spectral Density
Modulation N Freq. Sum Chain Power Limit
Mode 1 (MHz) (dBm/30kHz) (dBm/3kHz)
1lla 1 5745 -10.23 8.00
1ll1a 1 5785 -10.43 8.00
1lla 1 5825 -10.58 8.00
HT20 1 5745 -10.71 8.00
HT20 1 5785 -10.85 8.00
HT20 1 5825 -11.94 8.00
HT40 1 5755 -12.23 8.00
HT40 1 5795 -13.12 8.00
Result Complied
Worst Pow er Spectral Density Plots
20 cpan: 30MHz Ch:5.745GHz  RBW: 30kHz
an-| ST:32.1ms VEW: 100kHz
10-
0
Jlo-
20—
-30-
-40-
En—
897D Freq.:5.746854CHz
70—, Total ITD:—]EI.ZISE.IE.m | | | |
E.¥3G 57350 G5.74C G5.745C G5.750C GE.7EEC 5.76G
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Power Spectral Density Result

Operating Mode 5 (Ant. 5, Dipole antenna)
Condition Pow er Spectral Density
Modulation N Freq. Sum Chain Power Limit
Mode 1 (MHz) (dBm/30kHz) (dBm/3kHz)
lla 3 5745 -5.51 2.23
1lla 3 5785 -5.56 2.23
1lla 3 5825 -4.69 2.23
HT20 3 5745 -4.43 2.23
HT20 3 5785 -4.55 2.23
HT20 3 5825 -5.62 2.23
HT40 3 5755 -8.39 2.23
HT40 3 5795 -7.81 2.23
Result Complied

Note: Testresultis bin-by-bin summing measured value of each TX port

Worst Power Spectral Density Plots

0 cpan: 30MHz Ch:5.745GHz  RBW: 10kHz
jo-| 5T:32.1ms VBW: 30kHz
u_
_lu_
_ED_
_ED_
-a0-
_5|]_
_E,u_
"= pp Freq.:5.73936GHz
_ag—| Total PD:-4 43dBm
1 1 1 1 1 1 1
573G 5. 7356 G5.74C 5. 7450 5. 7540 G5.F55C G5.760
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3.5 Emissionsin non-restricted frequency bands

3.5.1 Emissions in non-restricted frequency bands limit

O The peakoutput power measured inany 100 kHz bandwidth outside of the authorized freque ncy band
shall be attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz.

X The peakpowerinany 100 kHz bandwidth outside of the authorized frequency band shall be
attenuatedby at least 30 dB relative to the maximumin-band peakPSD level in100 kHz.

35.2 Test Procedures

Reference Lev el Measurement

1. Setthe RBW =100 kHz, VBW = 300 kHz, Detector = peak.

2. SetSweeptime =auto couple, Trace mode = max hold.

3. Allowtrace to fully stabilize.

4. Use the peakmarker function to determine the maximum amplitude level.
Unwanted Emissions Lev el Measurement

1. SetRBW =100kHz, VBW= 300 kHz, Detector = peak.

2. Trace Mode =maxhold, Sweep=auto couple.

3. Allowthe trace to stabilize.
4

Use peakmarker function to determine maximum amplitude of all unwanted emissionswithin any
100 kHz bandwidth.

3.5.3 Test Setup

= e

Spectrum
Analyzer

3.5.4 Test Result of Emissions in non-restricted frequency bands

Thistest item isperformed on each TX output individually withoutsumming oradding 10 log(NanT) Since
measurementsare made relative to the in-band emissionson the individual outputs. Only worst test result of
each operatingmode ispresented.
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3.5.5 Unwanted Emissions into Non-Restricted Frequency Bands

802.11a, Mode 1 (Ant. 1, Yagi antenna)

Reference Level

Tx 5745MHz / 30MHz~40GHz (down 30dBc)

Spectrum | 1 spectrum =
Ref Level 20.00 dBm _ Offset 10.50 08 & RBW 100 kHz Ref Level 20.00 dBm _ Offset 10.50 08 & RBW 100 kHz
o Att 2008 SWT _ 32.1ms @ VBW 300 kHz _Mode Sweep o Att 3008 SWT _ 57ms @ VBW 300 kHz _Mode Sweep
(@ 1Pk View (@ 1Pk View
M1l 8.95 dBm) M1l ~32.35 dBm|
M1 5.779974220 GHz| 5.724910 GHz|
10.dBm=5; g 950 dBm l h — ; 10.dBm=5; g 950 dBm
o ‘J | 1\ o
-10 i -10
-30 d -30d
— —
504 -50
60d 60 df
704 704
CF 5.785 GHz 32001 pts Span 30.0 MHz Start 30.0 MHz 32001 pts Stop 5.725 GHz
N 2 J )i

25.JUL.2013 01:18:57

Spectrum

Ref Level 20,00 dém  Offset 10,50 dB @ RBW 100 kHz

o Att 20dB  SWT 342 ms @ VBW 300 kHz Mode Sweep
[@ 1Pk View

(&)

-36.54 dBm)|

mi[1]
38.70070 GHz

10dBm=5 g,950 dBm

Start 5.85 GHz 32001 pts
e — —

Stop 40.0 GHz
3

Spectrum

lo Att

(=)

Ref Level 20,00 dém Offset 10.50 dB @ RBW 100 kHz
20dB  SWT 32.1 ms @ VBW 300 kHz  Mode Sweep
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SPORTON LAB.

FCC Test Report

Report No. : FR362203Al

Tx 5785MHz / 30MHz~40GHz (down 30dBc)

Tx 5825MHz / 30MHz~40GHz (down 30dBc)
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Report No. : FR362203Al

802.11a, Mode 2 (Ant. 2, Omni antenna)
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FCC Test Report

Report No. : FR362203Al

Tx 5785MHz / 30MHz~40GHz (down 30dBc)

Tx 5825MHz / 30MHz~40GHz (down 30dBc)
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Report No. : FR362203Al

802.11a, Mode 3 (Ant. 3, Panel antenna)
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