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1. Customer Information

Company Name: Bang & Olufsen a/s

Address: Peter Bangs Vej 15
7600 Struer
Denmark
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.107 and 47CFR15.109

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart B (Unintentional Radiators) - Sections 15.107 and 15.109

Specification Reference:

47CFR15.207 and 47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Specification Reference:

RSS-Gen Issue 3 December 2010

Specification Title:

General Requirements and Information for the Certification of Radio Apparatus

Specification Reference:

RSS-210 Issue 8 December 2010

Specification Title:

Licence-exempt Radio Apparatus (All Frequency Bands):

Category | Equipment.

Site Registration:

FCC: 209735; Industry Canada: 3245B-2

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

07 January 2012 to 09 March 2012

2.2. Summary of Test Results

IC Reference Measurement Result
Part 15.107(a) RSS-Gen 7.2.4 Eegelyerlldle Mode AC Conducted 7
missions
Receiver/ldle Mode Radiated Spurious
Part 15.109 RSS-Gen 4.10 Ernissions @
Part 15.207 RSS-Gen 7.2.4 Transmitter AC Conducted Emissions ]
RSS-Gen 4.6.2 . .
Part 15.247(a)(2) RSS-210 A8.2(a) Transmitter 6 dB Bandwidth ]
Part 2.1049 RSS-Gen 4.6.1/4.6.3 Transmitter 20 dB Bandwidth ]
Part 15.247(e) RSS-210 A8.2(b) Transmitter Power Spectral Density @
RSS-Gen 4.8 Transmitter Maximum Peak Output
Part 15.247(b)(3) RSS-210 A8.4(4) Power 9
Part 15.247(d)/ RSS-Gen 4.9 . . . &
15.209(a) RSS-210 A8 5 Transmitter Radiated Emissions
Part 15.247(d)/ RSS-Gen 4.9 Transmitter Band Edge Radiated Q@
15.209(a) RSS-210 A8.5 Emissions

Key to Results

@ - Complied

D= Did not comply

RFI Global Services Ltd
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

Reference: FCC KDB 558074 D01 v01 1/18/2012

Title: Guidance for Performing Compliance Measurements on Digital Transmission
System (DTS) devices operating Under §15.247

Reference: FCC KDB 662911 D01 v01r01 10/25/2011

Title: Emissions Testing of Transmitters with Multiple Outputs in the Same Band

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Bang & Olufsen

Model Number: Murata LBWA1ZZPDZ-385

Specification Number: JEBMMO0-0505

Firmware Version: 2.4.0.0 ,Size: 371412 bytes, date: 20110223

Serial Number: Not marked or stated

FCC ID: TTULBWA1ZZPD

IC Certification Number: 3775B-LBWA1ZZPD

Brand Name: Bang & Olufsen

Model Name or Number: Beo Play V1-32 32" TV containing a Murata LBWA1ZZPDZ-
385 module

Serial Number: 22582545

3.2. Description of EUT

The equipment under test was an IEEE 802.11a,b,g,n WLAN module operating in the 2.4 GHz and 5 GHz
bands. The module is normally incorporated into a 32” television. The EUT has three external antenna ports,
two transmit chains and three receive chains, MIMO is supported. For 802.11n operation the device uses
MIMO (2 transmitters and 3 receivers). Depending on the 802.11 MCS, the device transmits 1 or 2 spatial
stream. The device uses spatial multiplexing and from an RF point of view the streams are uncorrelated.

The Customer supplied a Video Engine which contains the WLAN Module and is part of the television. The
Video Engine contained input and output ports (serial, Ethernet, HDMI, USB and RF ports). The Video
Engine was powered from 5 V and 12 VDC supplies. The Video Engine allowed conducted measurements to
be performed.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Technology Tested:

IEEE 802.11 / Unlicensed National Information Infrastructure

Devices (U-NII)

Type of Unit: Transceiver
Data rates: 802.11 a 6,9, 12, 18, 24, 36 ,48 and 54 Mbps
802.11 n 13, 19.5, 26, 39, 52, 58.5, 65, 13.5,
26, 39, 52, 78, 104, 117, 130 Mbps
TV Power Supply Requirement(s): Nominal 120 VAC 60 Hz
Maximum Conducted Output Power: 21.4 dBm
Channel Spacing: 20 MHz
Transmit & Receive Frequency Band: | 5725 MHz to 5850 MHz
Transmit & Receive Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 149 5745
Middle 157 5785
Top 165 5825
Channel Spacing: 40 MHz
Transmit & Receive Frequency Band: | 5725 MHz to 5850 MHz
Transmit & Receive Channels Tested: Channel
Channel ID Channel Number Frequency
(MHz)
Bottom 151 5755
Top 159 5795
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop
Brand Name: Dell
Model Name or Number: D610

Serial Number:

RFI Asset No. PC343NT

Description: Laptop
Brand Name: IBM
Model Name or Number: Thinkpad

Serial Number:

Bang & Olufsen Asset No. 00000 51736

Description: External Antenna
Brand Name: Tyco
Model Name or Number: 1513711-1

Serial Number:

Not marked or stated

Description:

Serial to Ethernet cable

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Ethernet cable

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

HDMI Cables / 2 metres length

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: HDMI Player
Brand Name: Sumvision
Model Name or Number: Cyclone
Serial Number: SUMO0911

RFI Global Services Ltd
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Support Equipment (continued)

Description:

USB Stick

Brand Name:

Integral

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Digital Terrestrial Receiver
Brand Name: Samsung

Model Name or Number: DTB-B260V

Serial Number: 6RDLCOO101E

Description:

Wireless N router

Brand Name:

Cisco

Model Name or Number:

Linkseys E4200

Serial Number:

Not marked or stated
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):
¢ Receiver/ldle mode. The 802.11 mode was active but not transmitting.

e Continuously transmitting with a modulated carrier at maximum power on the bottom, middle and top
channels as required using the supported data rates/modulation types.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

e Transmitting in test mode with 100% duty cycle and controlled using a bespoke application on a
laptop PC using Hyperterminal PC application. The application was used to enable continuous
transmit mode or receive mode and to select the test channels, data rates and modulation schemes
as required. The Customer supplied instructions on how to configure the EUT for test purposes.

e Conducted measurements were performed with the EUT fitted to the Video Engine and tests made
with the measurement equipment connected to antenna ports (Port 0 & Port 1). Short internal RF
cables were fitted between the Video Engine and the SMA antenna ports. The Customer declared
the antenna gain was 1.0 dBi in the 5725-5850 GHz band. This figure is the antenna manufacturer’s
stated antenna gain less the loss of the internal RF cables. DC voltage to the Video Engine (5.0 VDC
and 12.0 VDC) was supplied by two bench power supplies. Voltage was monitored using two
calibrated voltmeters.

e The EUT has three RF ports, two transmit/receive RF ports (labelled as Port 0 and Port 1) and an
additional receive RF port (labelled as Port 2). Conducted measurements were performed on Port 0
and Port 1. RF cables and attenuators connecting the test equipment to the EUT ports were
calibrated before use and the calibration data incorporated into the conducted measurement results.

e AC conducted emissions tests were performed with the television powered from a 120 VAC 60 Hz
single phase mains supply via a LISN.

¢ Radiated measurements and AC conducted measurements were made with the EUT fitted to the 32”
television. A Tyco Electronics TE Connectivity 1513711-1 antenna (supporting MIMO) was
connected to the 3-way antenna port. The antenna was placed on the highest point of the television
using a temporary bracket. The following accessories were representative of typical accessories that
are normally used in conjunction with the television incorporating the EUT: HDMI player, USB
memory stick, Digital Terrestrial Receiver and Wireless N Router. These were connected using
suitable cables in order to terminate all ports during radiated testing. The television was powered
from a 120 VAC 60 Hz single phase mains supply.

e For transmitter radiated spurious emissions tests, the TV was configured to be transmitting on both
ports which were then connected to the Tyco antenna. The EUT was transmitting with a data rate of
13 Mbps / MCS8 with a channel bandwidth of 20 MHz. Initial measurements were carried out on one
channel and this was found to have the highest power level and therefore deemed to be worst case.
Pre-scans were performed on the top channel and if any emissions seen, final measurements were
carried out on bottom, middle and top channels.

¢ Photographs of the test setup using the Video Engine can be found in Appendix 2.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.
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5.2. Test Results

5.2.1. Receiver/ldle Mode AC Conducted Spurious Emissions

Test Summary:

Test Engineer:

Andrew Edwards

Test Date:

07 March 2012

Test Sample Serial No:

22582545

FCC Reference:

Part 15.107(a)

Industry Canada Reference:

RSS-Gen 7.2.4

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 29

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)
0.240 Live 58.3 62.1 3.8 Complied
0.438 Live 45.6 57.1 11.5 Complied
0.479 Live 48.8 56.4 7.6 Complied
0.933 Live 441 56.0 11.9 Complied
0.965 Live 47.8 56.0 8.2 Complied
1.163 Live 441 56.0 11.9 Complied
2.382 Live 45.8 56.0 10.2 Complied
2.652 Live 45.9 56.0 101 Complied
2.868 Live 51.5 56.0 4.5 Complied
14.361 Live 30.9 60.0 29.1 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)
0.240 Live 51.9 52.1 0.2 Complied
0.479 Live 41.7 46.4 4.7 Complied
0.888 Live 29.3 46.0 16.7 Complied
0.956 Live 39.3 46.0 6.7 Complied
2.621 Live 36.9 46.0 9.1 Complied
2.864 Live 40.5 46.0 5.5 Complied
2.985 Live 38.2 46.0 7.8 Complied

RFI Global Services Ltd
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.164 Neutral 52.3 65.3 13.0 Complied
0.479 Neutral 47.0 56.4 9.4 Complied
0.965 Neutral 48.1 56.0 7.9 Complied
1.190 Neutral 45.4 56.0 10.6 Complied
1.428 Neutral 46.1 56.0 9.9 Complied
1.671 Neutral 45.0 56.0 11.0 Complied
2.382 Neutral 46.0 56.0 10.0 Complied
2.630 Neutral 47.6 56.0 8.4 Complied
2.864 Neutral 53.3 56.0 2.7 Complied
3.098 Neutral 45.4 56.0 10.6 Complied

Results: Neutral / Average
Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.240 Neutral 47.5 52.1 4.6 Complied
0.294 Neutral 47.3 50.4 3.1 Complied
0.479 Neutral 39.1 46.4 7.3 Complied
0.717 Neutral 36.6 46.0 9.4 Complied
0.956 Neutral 39.6 46.0 6.4 Complied
2.625 Neutral 354 46.0 10.6 Complied
2.864 Neutral 40.6 46.0 54 Complied
2.985 Neutral 401 46.0 5.9 Complied
13.479 Neutral 38.1 50.0 11.9 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

RFI Global Services Ltd Page 15 of 92



TEST REPORT

VERSION 2.0

SERIAL NO: RFI-RPT-RP84552JD02D V2.0

ISSUE DATE: 06 JULY 2012

5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 17 February 2012
Test Sample Serial No: 22582545

FCC Reference: Part 15.109

Industry Canada Reference: RSS-Gen 4.10

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5
referencing ANSI C63.4

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 23

Results: Quasi Peak

Frequency Antenna Level Limit Margin Result

(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
34.306 Vertical 29.1 40.0 10.9 Complied
42.782 Vertical 26.6 40.0 13.4 Complied
66.759 Vertical 13.2 40.0 26.8 Complied
70.789 Vertical 12.9 40.0 271 Complied
96.040 Vertical 15.3 43.5 28.2 Complied
199.990 Horizontal 31.5 43.5 12.0 Complied
375.005 Vertical 29.7 46.0 16.3 Complied
550.001 Horizontal 371 46.0 8.9 Complied
770.008 Horizontal 39.7 46.0 6.3 Complied
936.080 Vertical 22.8 46.0 23.2 Complied

Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.

2. All other emissions shown on the pre-scan plot were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

3. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineers: Andrew Edwards & Test Dates: 14 February 2012 &
Nick Steele 15 February 2012

Test Sample Serial No: 22582545

FCC Reference: Part 15.109

Industry Canada Reference: RSS-Gen 4.10

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.6

referencing ANSI C63.4

Frequency Range:

1 GHz to 30 GHz

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 21
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuV/m) (dB)
26244.488 Vertical 50.0 54.0 4.0 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

3. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)
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Receiver/ldle Mode Radiated Spurious Emissions (continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see
accompanying tables.
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 07 March 2012
Test Sample Serial No: 22582545

FCC Reference: Part 15.207

Industry Canada Reference: RSS-Gen 7.2.4

Test Method Used: As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 29
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.236 Live 56.8 62.3 5.5 Complied
0.407 Live 46.3 57.7 11.4 Complied
0.452 Live 47.7 56.8 9.1 Complied
0.947 Live 48.7 56.0 7.3 Complied
1.131 Live 43.6 56.0 12.4 Complied
2.342 Live 45.0 56.0 11.0 Complied
2.594 Live 455 56.0 10.5 Complied
2.819 Live 491 56.0 6.9 Complied
2.985 Live 43.3 56.0 12.7 Complied
3.039 Live 46.4 56.0 9.6 Complied

Results: Live / Average
Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.236 Live 50.6 52.3 1.7 Complied
0.402 Live 38.0 47.8 9.8 Complied
0.470 Live 39.5 46.5 7.0 Complied
0.704 Live 33.8 46.0 12.2 Complied
0.942 Live 38.3 46.0 7.7 Complied
2.594 Live 33.3 46.0 12.7 Complied
2.823 Live 411 46.0 4.9 Complied
2.985 Live 38.4 46.0 7.6 Complied
11.891 Live 38.3 50.0 11.7 Complied
12.809 Live 395 50.0 10.5 Complied

Page 22 of 92

RFI Global Services Ltd




TEST REPORT

VERSION 2.0

SERIAL NO: RFI-RPT-RP84552JD02D V2.0

ISSUE DATE: 06 JULY 2012

Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.155 Neutral 53.4 65.3 11.6 Complied
0.609 Neutral 44.3 56.8 10.7 Complied
0.947 Neutral 48.9 56.0 7.0 Complied
1.136 Neutral 43.9 56.0 11.6 Complied
1.410 Neutral 46.0 56.0 10.1 Complied
2.346 Neutral 45.2 56.0 11.0 Complied
2.612 Neutral 47 1 56.0 10.8 Complied
2.828 Neutral 51.3 56.0 9.8 Complied
3.003 Neutral 43.6 56.0 4.5 Complied
3.048 Neutral 46.7 56.0 9.9 Complied

Results: Neutral / Average
Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)

0.240 Neutral 47.0 52.1 5.1 Complied
0.290 Neutral 46.0 50.5 4.5 Complied
0.474 Neutral 37.8 46.4 8.6 Complied
0.708 Neutral 35.0 46.0 11.0 Complied
0.947 Neutral 38.7 46.0 7.3 Complied
2.823 Neutral 41.9 46.0 4.1 Complied
2.985 Neutral 41.4 46.0 4.6 Complied
11.954 Neutral 36.7 50.0 13.3 Complied
12.197 Neutral 35.9 50.0 141 Complied
12.809 Neutral 34.8 50.0 15.2 Complied
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Transmitter AC Conducted Spurious Emissions (continued)

] @
ol @
o ] @
W\—,i sv\—,i
507 50
L L4
335 B35
g
0
Frequency in Hz Frequency in Hz
Live Neutral

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.2.4. Transmitter 6 dB Bandwidth
Test Summary:

Test Engineer: Andrew Edwards Test Date: 12 January 2012
Test Sample Serial No: Not Stated

FCC Reference: Part 15.247(a)(2)

Industry Canada Reference: RSS-Gen 4.6.2, RSS-210 A8.2(a)

Test Method Used: FCC KDB 558074 Section 5.1.1

Environmental Conditions:

Temperature (°C): 2210 23
Relative Humidity (%): 3110 32
Note(s):

1. All bandwidth measurements were performed on the highest data rates within each modulation scheme
for bottom, middle and top channels on port 0 and for both 20 MHz and 40 MHz channel bandwidths.
Initial tests were performed on both ports and port 0 was found to have the highest RF output power.
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n /13 Mbps / 20 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 17.735 20.5 17.235 Complied
Middle 17.615 0.5 17.115 Complied
Top 17.615 20.5 17.115 Complied
Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBW 300 kHz RF Att 20 dB
@Ref Lvl 2.39 dB VBW 1 MHz @Ref Lvl 0.00 dB VBW 1 MHz
10 dBm 17.73538425 MHz SWT 20 ms Unit dBm 10 dBm 17.61514376 MHz SWT 20 ms Unit dBm
N 23.4 @B Offsgt = " 23.2 @B Offsgt =
TR [Tt AT P
o1 -6 @B ,\1 S6L |01 -6 [dB yﬂ A\\% sek
*1 f | / |
1MAX / \ 1A 1MAX / \ 1mMa
4 4
v W y
_60 60
-7
_g -80
ﬂﬂEenter‘ 5.745 GHz 6 MHz/ Span 60 MHz ﬂﬂEenter‘ 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN. 2012 14:21:15 ate: 12.JAN.2012 14:51:53
Bottom Channel Middle Channel
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.65 dB VBW 1 MHz
10 dBm 17.61506425 MHz SWT 20 ms Unit dBm
23.5 @B Offsgt =
/\M’\/‘\—
Lot -6 b %//)‘ ’\1 Sek
0 / t\
i 1MAX / \ 1MA
4 " W MM Aw
-6l
-7
AnEenter‘ 5.825 GHz 6 MHz/ Span 60 MHz
ate: 12 .JAN. 2012 11:13:12

Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n / 39 Mbps / 20 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 17.735 0.5 17.235 Complied
Middle 17.735 20.5 17.235 Complied
Top 17.615 20.5 17.115 Complied
Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBW 300 kHz RF Att 20 dB
@Ref Lvl -0.68 dB VBW 1 MHz @Ref Lvl -0.80 dB VBW 1 MHz
10 dBm 17.73522521 MHz SWT 20 ms Unit dBm 10 dBm 17.73522521 MHz SWT 20 ms Unit dBm
23 dB| Of fset = 22.9 B Offsgt =
[ Y
Lot -6 e W“’WN\ vjk\l oL Lot -6 B WMM% S6L
0 /I 4\ 0 / %\
1MAX / \ 1MA 1MAX / \ A
s M\WJ""M J\M\A. [ L
A AT W LadtfH .
& -
-7
AnEenter‘ 5.745 GHz 6 MHz/ Span 60 MHz AnEenter‘ 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12 .JAN. 2012 14:30:56 ate: 12 . JAN. 2012 14:56:22
Bottom Channel Middle Channel
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.75 dB VBW 1 MHz
10 dBm 17.61506425 MHz SWT 20 ms Unit dBm
,
23.1 @B Offsgt =
[
o1 -6 @B W M\'\1 o6k
4 /l f\
1MAX / \ 1MA
W*M M’Lﬂh“'m .
-
-
-6l
ﬂﬂEenter‘ 5.825 GHz 6 MHz/ Span 60 MHz
ate 12.JAN. 2012 11:15:36

Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n / 78 Mbps / 20 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 17.735 0.5 17.235 Complied
Middle 18.096 20.5 17.596 Complied
Top 17.735 20.5 17.235 Complied
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB @ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 0.01 dB VBW 1 MHz Ref Lvl 0.21 dB VBW 1 MHz
10 dBm 17.73522521 MHz SWT 20 ms unit dBm 10 dBm 18.09626473 MHz SWT 20 ms unit dBm
22.6 @B Offsgt - ! 21.3 @B Offsgt -
Lot -6 pB WMM \ Sek o1 -6 B WWWV\MJ‘W‘V*’N S6L
/ K | i \
1MAX / \ 1MA 1MAX / \ 1MA
4 I M N Wu MA‘N va%
o™ M . L
_6l -60
-7
AnEenter‘ 5.745 GHz 6 MHz/ Span 60 MHz AnEenter‘ 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN.2012 14:33:38 ate: 12.JAN.2012 14:58:21
Bottom Channel Middle Channel
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.40 dB VBUW 1 MHz
10 dBm 17.73522521 MHz SWT 20 ms Unit dBm
w
22.5 @B Offsgt -
D1 -6 HBi WMW { SEL
) /} f\
1MAX / \ 1A
9 Vo y
MWWM i
0
0
-6l
jﬂEenter‘ 5.825 GHz 6 MHz/ Span 60 MHz
ate 12.JAN.2012 11:13:06
Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)
Results: 802.11n /130 Mbps / 20 MHz
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 17.976 0.5 17.476 Complied
Middle 17.856 20.5 17.356 Complied
Top 17.856 20.5 17.356 Complied
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB @ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.13 dB VBW 1 MHz Ref Lvl 0.21 dB VBW 1 MHz
10 dBm 17.97594473 MHz SWT 20 ms unit dBm 10 dBm 17.85562473 MHz SWT 20 ms unit dBm
23.3 @B Offsgt - ! 24.3 @B Offsgt -
Lot o b VM LN - AR wNmJ'\m\/’W’\wM\l -
AR | T
! 1MAX / \ 1MA 1MAX / \ 1MA
_6l -60
-7
AnEenter‘ 5.745 GHz 6 MHz/ Span 60 MHz AnEenter‘ 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN.2012 14:36:29 ate: 12.JAN.2012 15:01:56
Bottom Channel Middle Channel
@ Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.35 dB VBUW 1 MHz
10 dBm 17.85562473 MHz SWT 20 ms Unit dBm
10 24 .4 @B Offsgt -
D1 -6 HBi ™ SEL
* T
1MAX / \ 1A
ol
IV vy I SPN FPYY
-6l
0
-
DﬂEenter 5.825 GHz 6 MHz/ Span 60 MHz

12.JAN. 2012 11:24:26

Top Channel
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11n / 13 Mbps / 40 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 36.192 0.5 35.692 Complied
Top 36.432 20.5 35.932 Complied
® Delta 1 [T1] RBH 500 kHz  RF Att 20 dB @R . Pelta m]m . CEE EDS ;:Z RF att 20 cB
Ref Lvl -1.70 dB VBW 2 MHz ety : “
10 dBm 36.19201745 MHz ~ SWT 20 ms Unit B . 10 dBn 3643243842 Mz SWT 20 ms  Unit d5n
24 dB| Offeet
24 dB[Of fset - =
Lot 6 he /%/‘”Mw‘”\ ‘Aﬂi s6L lo1 -6 B JY/VW\V\ ; S6L
~10 / \ / \
ex / \ e 1MAX / \ 1MA
A M A.A/J*‘W W‘”Mh A
4 A i www
[ AL AR KT STRYO
60 -60
-1
gl
Mnemer 5.755 GHz 12 MHz/ Span 120 MHz Center 5.785 GHz 12 Mz Span 120 Mz
e 12 JAN.2D12 19:17:08 ate: 12.JAN. 2012 17:57:12

Bottom Channel

Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n / 39 Mbps / 40 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 36.432 0.5 35.932 Complied
Top 36.432 20.5 35.932 Complied
Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl 0.30 dB VBW 2 MHz @Ref Lvl -0.11 dB VBW 2 MHz
10 dBm 36.43249B42 MHz SWT 20 ms Unit dBm 10 dBm 36.43249842 MHz SWT 20 ms Unit dBm
N 23.6 @B Offsgt = " 23.6 @B Offsgt =
o1 -6 @B w \M\l o6k |01 -6 [dB W’w sek
) /T 1 /T L\
1MAX / \ 1MA 1MAX / \ A
w0 Pt et « ML,
A o AR o Lot PTG iy

Center 5,755 GHz

12 MHz/

12.JAN.2012 18:20:54

Span 120 MHz

ate:

Center 5.795 GHz

12 MHz/

12.JAN.2012 18:00:08

Span 120 MHz

Bottom Channel

Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n / 78 Mbps / 40 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 36.433 0.5 35.933 Complied
Top 36.433 20.5 35.933 Complied
Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl 0.65 dB VBW 2 MHz @Ref Lvl -0.13 dB VBW 2 MHz
10 dBm 36.43265745 MHz SWT 20 ms Unit dBm 10 dBm 36.43265745 MHz SWT 20 ms Unit dBm
N 23.9 @B Offset = " 24.1 @B Offsgt =
A
o1 -6 @B ‘}/NANM“\\ M’i o6k |01 -6 [dB ]%/\M\ Mw\; sek
4 | | | \
1MAX 1MA 1MAX A
J b I )
W ] . W\“M W ad ’ b
I NI T — PN
-0 60
-
_g -80
jﬂEenter‘ 5.755 GHz 12 MHz/ Span 120 MHz jﬂEenter‘ 5.795 GHz 12 MHz/ Span 120 MHz
ate 12.JAN.2012 19:23:48 ate: 12.JAN.2012 18:02:13
Bottom Channel Top Channel
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Transmitter 6 dB Emission Bandwidth (continued)

Results: 802.11n / 130 Mbps / 40 MHz

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 35.952 0.5 35.452 Complied
Top 36.193 20.5 35.693 Complied
@ Delta 1 [T1] RBW 500 kHz RF Att 20 dB @ Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.24 dB VBW 2 MHz Ref Lvl -0.67 dB VBW 2 MHz
10 dBm 35.85188945 MHz SWT 20 ms Unit dBm 10 dBm 36.19252945 MHz SWT 20 ms Unit dBm
, "
24.5 @B Offsgt = 24.4 @B Offsgt =
o1 -6 B ?Mr M\\% Sek ot -6 B WMMW seL
’1 | | | ) \
i 1MAX / \ 1MA ) 1MAX / \ A
e b A B o i sk bt oA
-60) -60)
-
. -
jﬂEenter‘ 5.755 GHz 12 MHz/ Span 120 MHz jﬂEenter‘ 5.795 GHz 12 MHz/ Span 120 MHz
ate 12.JAN. 2012 19:26:25 ate: 12.JAN. 2012 18:07:45
Bottom Channel Top Channel
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5.2.5. Transmitter 20 dB Bandwidth

Test Summary:

Test Engineer: Andrew Edwards Test Date: 10 January 2012
Test Sample Serial No: Not stated

FCC Reference: Part 2.1049

Industry Canada Reference: RSS-Gen 4.6.1/4.6.3

Test Method Used: As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 32
Note(s):

1. All bandwidth measurements were performed on the highest data rates within each modulation scheme
for bottom, middle and top channels on port 0 and for both 20 MHz and 40 MHz channel bandwidths.
Initial tests were performed on both ports and port 0 was found to have the highest RF output power.

Page 34 of 92

RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI-RPT-RP84552JD02D V2.0

VERSION 2.0 ISSUE DATE: 06 JULY 2012

Transmitter 20 dB Bandwidth (continued)
Results: 802.11n /13 Mbps / 20 MHz

20 dB Bandwidth

Channel (MHz)

Bottom 19.539

Middle 19.539

Top 19.298

Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl 0.70 dB VBUW 1 MHz Ref Lvl -0.37 dB VBU 1 MHz
10 dBm 19.53308073 MHz SWT 20 ms Unit dBm 10 dBm 19.53308073 MHz SWT 20 ms Unit dBm
10, 10,
22.9 @B Offset 23 dB|Offset
lal [ |

il

4 T 11 TTT -
n T
R O

ot ool ap,

T
FrL

Bl -60)
- 0
- a0
Center 5.745 GHz 6 MHz/ Span 60 MHz Center 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN.2012 09:36:10 ate: 12.JAN. 2012 10:20:18
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz RF Att 20 dB
Ref Lv -1.89 dB VBW 1 MHz
10 dBm 19.29844073 MHz SWT 20 ms unit dBm

23.7 ¢B Offsgt

LT \

i "
Al U
50
_60)
-7
_ap
Center 5.825 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN. 2012 10:44:40

Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11n / 39 Mbps / 20 MHz

Channel 20 dB Bandwidth
(MHz)
Bottom 19.419

Middle 19.419
Top 19.419

Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBU 300 kHz RF Att 20 dB
Ref Lvl -0.46 dB VBUW 1 MHz Ref Lvl -0.93 dB VBUW 1 MHz
10 dBm 19.41868121 MHz SWT 20 ms Unit dBm 10 dBm 19.41868121 MHz SWT 20 ms Unit dBm
It 10,
22.5 ¢B Offsgt 22.6 fB Offsgt
lal LAl

[ufww\“\fww o fr" Ww\ -
| & J k
1MAX / K 1MA ) 1MAX / X A

Wmmw o Mk
WW Mg Ww [
_6l -60
-7l
Center 5.745 GHz 6 MHz/ Span 60 MHz Center 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN.2012 09:38:34 ate: 12.JAN.2012 10:22:46
Bottom Channel Middle Channel
Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lv -0.71 dB VBUW 1 MHz
10 dBm 19.17820025 MHz SWT 20 ms Unit dBm

10,

22.4 ¢B Offset

v /\/J\MWVW Y
SGL
’1 J &
1MAX / \ ™MA

Center 5.825 GHz B MHz/ Span 60 MHz

ate: 12.JAN.2012 10:52:23

Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11n / 78 Mbps / 20 MHz

20 dB Bandwidth
(MHz)

Bottom 19.419

Channel

Middle 20.982

Top 19.419

Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBU 300 kHz RF Att 20 dB
Ref Lv -0.53 dB VBUW 1 MHz Ref Lvl 1.37 dB VBUW 1 MHz
10 dBm 19.41868121 MHz SWT 20 ms Unit dBm 10 dBm 20.98197625 MHz SWT 20 ms Unit dBm
22 dB|Of fset 21.4 @B Offsgt
lal LAl

T 11 T

ol-o+—2dl a8 ] x _o0}-p+—odl a8, /’ \v
1MAX / \ 1MA 1MAX ] R 1A

_qg
Center 5.745 GHz 6 MHz/ Span 60 MHz Center 5.785 BHz 6 MHz/

Span B0 MHz
ate: 12.JAN.2012 09:47:47 ate: 12.JAN.2012 10:27:35
Bottom Channel Middle Channel
Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lvl -0.85 dB VBUW 1 MHz
10 dBm 19.41868121 MHz SWT 20 ms Unit dBm

10,

22.6 @B Offset

[al
e A S6L

B ErIn
A L B

Center 5.825 GHz B MHz/ Span 60 MHz

ate: 12.JAN.2012 10:53:36

Top Channel

RFI Global Services Ltd Page 37 of 92




TEST REPORT SERIAL NO: RFI-RPT-RP84552JD02D V2.0

VERSION 2.0 ISSUE DATE: 06 JULY 2012

Transmitter 20 dB Bandwidth (continued)
Results: 802.11n / 130 Mbps / 20 MHz

Channel 20 dB Bandwidth
(MHz)
Bottom 19.178

Middle 20.982
Top 20.982

Delta 1 [T1] RBW 300 kHz RF Att 20 dB Delta 1 [T1] RBU 300 kHz RF Att 20 dB
Ref Lvl -0.57 dB VBUW 1 MHz Ref Lvl -0.53 dB VBUW 1 MHz
10 dBm 19.17812073 MHz SWT 20 ms Unit dBm 10 dBm 20.98189673 MHz SWT 20 ms Unit dBm
It 10,
23.9 ¢B Offsgt 23.1 @B Offsgt
lal LAl

SGL (’y /\WM\ S6L
1 1
o a o agl / \
1MAX / \ 1MA 1MAx ( R 1MA

A0 M |
T WY i ]
b | Wit Laiiust Mo
o
- a0
-7l
Center 5.745 GHz 6 MHz/ Span 60 MHz Center 5.785 GHz 6 MHz/ Span 60 MHz
ate: 12.JAN.2012 09:54:27 ate: 12.JAN.2012 10:32:58
Bottom Channel Middle Channel
Delta 1 [T1] RBW 300 kHz RF Att 20 dB
Ref Lv -0.73 dB VBUW 1 MHz
10 dBm 20.98189673 MHz SWT 20 ms Unit dBm

10,

23.2 ¢B Offset

I W
BN
0 O N

Center 5.825 GHz 6 MHz/ Span 60 MHz

ate: 12.JAN. 2012 10:55:47

Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11n / 13 Mbps / 40 MHz

20 dB Bandwidth

Channel (MH2)

Bottom 39.078

Top 39.078

Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.65 dB VBUW 2 MHz Ref Lvl -1.78 dB VBU 2 MHz
10 dBm 39.07816145 MHz SWT 20 ms Unit dBm 10 dBm 33.07816145 MHz SWT 20 ms Unit dBm
0 10,
24.3 @B Offset 24 dB|Offset
lal [ |

T |- -

L LT
1 O A A

Fadf evTey MV—WMW o
Bl 6l
-
Bl Bl
Center 5.755 GHz 12 MHz/ Span 120 MHz Center 5.795 GHz 12 MHz/ Span 120 MHz
ate: 12.JAN. 2012 15::&:47 ate: 12.JAN. 2012 16:40:52
Top Channel Top Channel
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11n / 39 Mbps / 40 MHz

20 dB Bandwidth

Channel (MH2)

Bottom 38.838

Top 38.838

Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 0.54 dB VBUW 2 MHz Ref Lvl 1.75 dB VBW 2 MHz
10 dBm 3B8.83803345 MHz SWT 20 ms Unit dBm 10 dBm 38.83768049 MHz SWT 20 ms Unit dBm
23.6 @B Offsgt 23.5 @B Offset
L] [al
)
J\AMWVM\H\/\M\ - /w\A (NMJ\J\/\ -
-1 _10l
1MAX / \ 1A 1MAX ] X 1mMa
g A u k™ \‘\‘HNAA |
Bl Bl
20
Bl Bl
Center 5.755 GHz 12 MHz/ Span 120 MHz Center 5.795 GHz 12 MHz/ Span 120 MHz
ate: 12.JAN. 2012 15:42:02 ate: 12.JAN.2012 16:42:33
Bottom Channel Top Channel
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11n / 78 Mbps / 40 MHz

Channel

20 dB Bandwidth
(MHz)

Bottom

41.724

Top

41.964

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.48 dB VBUW 2 MHz
10 dBm 41.72366545 MHz SWT 20 ms Unit dBm
0
22.9 @B Offsgt
.
N W\
O S / \
1MAX [ 1
"
L e
WL
Lern PP Wfawan)

Center 5.755 GHz 12 MHz/ Span 120 MHz

ate: 12.JAN. 2012 15:44:08

@

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.33 dB VBU 2 MHz
10 dBm 41.96430545 MHz SWT 20 ms Unit dBm
0
22.8 @B Offset
[ |
/\WM\,“ S6L

LI \

1MAX [ t 1M
_3g)

ate:

Center 5.795 GHz 12 MHz/ Span 120 MHz

12.JAN. 2012 16:44:18

Bottom Channel

Top Channel
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11n / 130 Mbps / 40 MHz

Channel

20 dB Bandwidth
(MHz)

Bottom

41.724

Top

38.597

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.52 dB VBUW 2 MHz
10 dBm 41.72366545 MHz SWT 20 ms Unit dBm
10
24.2 ¢B Offset
1
YRY: / \
1MAX ] i
0
; ) A
U pYreTLS RO TR AT ]

Center 5.755 GHz 12 MHz/ Span 120 MHz

ate: 12.JAN. 2012 15:46:13

@

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl -0.72 dB VBU 2 MHz
10 dBm 38.53739345 MHz SWT 20 ms Unit dBm

0
24.6 @B Offsgt

/‘A’MWH\ 6L

LT i

1MAX / \ 1M
_3g)

ate:

Center 5.795 GHz 12 MHz/ Span 120 MHz

12.JAN. 2012 16:47:24

Bottom Channel

Top Channel
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5.2.6. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 07 January 2012,

09 January 2012 &
09 March 2012

Test Sample Serial No: Not Stated

FCC Reference: Part 15.247(e)

Industry Canada Reference: RSS-210 A8.2(b)

Test Method Used: FCC KDB 558074 Section 5.3.1

Environmental Conditions:

Temperature (°C): 2110 23
Relative Humidity (%): 24 t0 27
Note(s):

1.

Transmitter Power Spectral Density tests in all bands were performed using a spectrum analyser in
accordance with FCC KDB 558074 Section 5.3.1

The EUT has two RF ports, Port 0 and Port 1. PSD from both ports were measured and combined
using the measure-and-sum method stated in FCC KDB 662911 DO1.

The EUT was transmitting at 100% duty cycle.
The EUT antenna has a gain of <6 dBi.

All supported modes and channel widths were initially investigated on one channel. The mode that
produced the highest PSD i.e. closest to the limit, for 20 MHz channels (BPSK / 13 Mbps / MCS8)
and 40 MHz channels (16QAM / 78 Mbps / MCS12) were found to be worst case. Measurements
were then performed in these modes on bottom, middle (where applicable) and top channels on both
ports, both channel widths in all operating bands. For all modes/channel widths initially investigated,
results are available upon request.

*In accordance with FCC KDB 558074 Section 5.3.1, the measurements were performed using a
100 kHz resolution bandwidth. A Band Width Correction Factor of 15.2 dB was then subtracted from
the combined results as the limit is specified in a 3 kHz bandwidth. The correction factor (BWCF)
was calculated as shown below:

10 logyo (3 kHz / 100 kHz) = -15.2 dB
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Transmitter Power Spectral Density (continued)

Results: 802.11n / 13 Mbps / BPSK / 20 MHz

PSD at Port 0 | PSD at Port 1 Combined *Combined Lo .
Channel (dBm /100 | (dBm/100 | PSD (dBm/ | PSD (dBm /3 (dgan/L?:”k‘gz) M(‘i‘i’g)'” Result
kHz) kHz) 100 kHz) kHz)
Bottom -2.4 -4.0 -0.1 -15.3 8.0 23.3 Complied

Middle

-2.6

-4.3

-0.4

-15.6

8.0

23.6

Complied

Top

-2.9

-4.8

-0.7

-15.9

8.0

23.9

Complied

Results: 802.11n /13 Mbps / BPSK /20 MHz / Port O

Top Channel

£ Marker 1 (T1] RBW 100 kHz  RF Att 10 0B Marker 1 [T1] RBH 100 KHz  RF Att 10 dB
Ref Lvl -2.36 dBn  VBW 300 kHz Ref Lvl -2.56 dBm  VBW 300 kHz
10 dBm 5.73846192 GHz ~ SWT 6.5 ms Unit dBm 10 dBm 5.78953407 GHz  SWT 6.5 ms Unit dBm
10
23.8 ¢8 Offset vi|[T1] -2.36 cBn gy 23.8 B Offsgt vi|[T1] -2[.56 b g
, 5. 73846192 GHz| 5. 78953407 GHz|
o 0 4
) / k . / K
- -20)
’ - )
-40| -40|
-5 -50)
-5 -60)
-70) -70
E -80)
g0 g0
Center 5.745 GHz 2.5 MHz/ Span 25 MHz Center 5.785 GHz 2.5 MHz/ Span 25 MHz
ritie: 84552 ritie: 84552
Fonment A: PSD Fonment A: PSD
ate: 09, MAR. 2012 _14:53:05 ate: 09, MAR. 2012 _14:50:11
Marker 1 (T1] RBW 100 kHz  RF Att 10 0B
Ref Lvl -2.91 d8n  VBW 300 kHz
10 dBm 5.82096693 GHz  SWT 6.5 ms Unit dBm
23.8 ¢B Offsgt v (71 -2.91 dBn| g
5.82096693 GHz|
o 4
) / \
-40)
-5
-7
g0
Center 5.825 GHz 2.5 MHz/ Span 25 MHz
ritie: 84552
Fonment A: PSD
ate: 09.MAR. 2012 15:04:10

Page 44 of 92

RFI Global Services Ltd



TEST REPORT

VERSION 2.0

SERIAL NO: RFI-RPT-RP84552JD02D V2.0

ISSUE DATE: 06 JULY 2012

Transmitter Power Spectral Density (continued)

Results: 802.11n /13 Mbps / BPSK / 20 MHz / Port 1

84552
Date: 9.MAR.2012 15:08:22

Top Channel

® RBW 100 kHz ker 1 [T1 ] RBW 100 kHz
Ref 10 dBm Att 10 dB SWT 20 ms 5.748125000 GHz Ref 10 dBm Att 10 dB SWT 20 ms
10 Offget 237 dB 10 Offget 23]7 dB
1 pd \ i . 1 P A I \
o | A | ‘ o | P g bbb,
[ \ ‘ I
- | L \
A Al
/ \ i
L. L. r
ot Ly sl ‘\m
il Ry uv
Center 5.745 GHz 2.5 MHz/ Span 25 MHz Center 5.785 GHz 2.5 MHz/ Span 25 MHz
84552 84552
Date: 9.MAR.2012 14:57:41 [Date: 9.MAR.2012 14:53:59
Bottom Channel Middle Channel
2 —
VBW 300 kHz 4.78 di
Ref 10 dBm Att 10 dB SwWr 20ms  5.828 8125000
10 Offget 237 dB
1 PK T
1= A T s ey Y Jwtn
[ 1
| ‘
L ‘
/ \
ol by
oy o
Center 5.825 GHz 2.5 MHz/ Span 25 MHz
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Transmitter Power Spectral Density (continued)

Results: 802.11n / 78 Mbps / 16QAM / 40 MHz

PSD at Port 0 | PSD at Port 1 Combined *Combined Lo .
Channel (@Bm /100 | (dBm/100 | PSD (dBm/ | PSD (dBm /3 (dgan/L?:”k‘gz) M(‘i‘i’g)'” Result
kHz) kHz) 100 kHz) kHz)
Bottom -3.0 -9.3 -2.0 -17.2 8.0 25.2 Complied

Middle

-5.4 -7.7

-3.4

-18.6

8.0

26.6

Complied

Top

-5.1 -7.8

-3.2

-18.4

8.0

26.4

Complied

Results: 802.11n / 78 Mbps / 16QAM / 40 MHz / Port O
Marker 1 (T1] RBW 100 kHz  RF Att 10 B Marker 1 (11 RBW 100 kHz  RF Att 10 B
Ref Lvl -2.95 dBn  VBM 300 kHz Ref Lvl -5.35 cBn  VBW 300 KHz
10 dBn 5.74332786 GHz  SWT 12.5 ms  Unit B 10 dBn 5.73036072 BHz  SWT 12.5 ms  Unit B
10,
23.8 ¢8 Offset vi|[T1] -2.965 dBn gy 23.8 B Offsgt vi|[T1] -5[.36 b g
5.74392786 GHZ| 5.79036072 GHz
o s q
M VARV R) SN MaA M|
. M \J‘\*\\\\ o (Mw Ml [ Aoy m\\
- -20| J \
R NA/ a0l f
W s
-5 50
6 -60
~70 -70
—f -B0]|
_an -a0
Center 5.755 GHz 5 MHz, Span 50 MHz Center 5.785 GHz 5 MHz, Span 50 MHz
ritie: 84552 ritie: 84552
Fonment a: PSD Fonment a: PSD
ate: 09.1MAR, 2012 15:17:57 ate: 09.11AR, 2012 _15:22:25
Bottom Channel Middle Channel
Marker 1 (T1] RBH 100 kHz  RF Att 10 B
Ref Lvl -5.10 dBn  VBW 300 kHz
10 dBn 5.79816631 GHz  SWT 12.5 ms  Unit B
23.8 1B Offsgt il 10 o] g
5.79815631 GHe]
o
1
e WWVWM
. (VJ,/w\, A | M\]
R ./ \
f iy
6
0
_an
Center 5.795 GHz 5 MHz, Span 50 MHz
ritie: 84552
Fonment a: PsD
ate: 09.11AR. 2012 15:27:12

Top Channel
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Transmitter Power Spectral Density (continued)

Results: 802.11n / 78 Mbps / 16QAM / 40 MHz / Port 1

Ref 10 dBn

RBW 100 kHz arker 1 [T1 ]
VBI 300 kHz
Att 10 dB SWT 20 ms

10 Offfet 23]7 dB

gl | A d o iy

I )

%0

Center 5.755 GHz

84552
Date: 9.MAR.2012 15:22:32

5 MHz/ Span 50 Mz

RBI 100 kHz

VBW 300 kHz
Ref 10 dBm Att 10 dB SWT 20 ms
10 Offget 23{7 dB
ke
o ]
] | P T P P RO

90

Center 5.785 GHz 5 MHz/

84552
Date: 9.MAR.2012 15:26:32

Span 50 MHz

Bottom Channel

Ref 10 dBnm

RBH 100 kHz arker 1 [T1 ]
VBI 300 kHz 7.79
Att 10 dB SWT 20 ms

10 Offfet 23]7 dB

i Mm. RS ) W

Y

00

Center 5.795 GHz

84552
Date: 9.MAR.2012 15:32:15

5 MHz/ Span 50 MHz

Top Channel

Middle Channel
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5.2.7. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer: Andrew Edwards Test Date: 07 January 2012
Test Sample Serial No: Not stated

FCC Reference: Part 15.247(b)(3)

Industry Canada Reference: RSS-Gen 4.8, RSS-210 A8.4(4)

Test Method Used: KDB 558074 Section 5.2.1.2

Environmental Conditions:

Temperature (°C): 19
Relative Humidity (%): 27
Note(s):

1. Conducted power tests in all bands were performed using a spectrum analyser in accordance with FCC

KDB 558074 Section 5.2.1.2 Measurement Procedure PK2.

2. The EUT has two RF ports, Port 0 and Port 1. Conducted power from both ports was measured and

combined using the measure-and-sum method stated in FCC KDB 662911 DO1.

The EUT was transmitting at 100% duty cycle.

The EUT antenna has a declared gain of 1.0 dBi. The declared antenna gain was added to the combined

conducted power in order to calculate the EIRP.

5. Measurements were performed on the highest data rates within each modulation scheme for bottom,
middle and top channels on both ports and for both 20 MHz and 40 MHz channel bandwidths.
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Transmitter Maximum Peak Output Power (continued)

Results: 13 Mbps / BPSK / 20 MHz

Conducted Conducted Combined Conducted
Channel Peak Power | Peak Power Peak Power Peak Margin Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 18.8 17.9 214 30.0 8.6 Complied
Middle 18.3 17.9 211 30.0 8.9 Complied
Top 18.7 17.4 211 30.0 8.9 Complied
Declared
Conducted De Facto .
Channel Peak Power Ante_nna EIRP EIRP Limit Margin Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 214 1.0 224 36.0 13.6 Complied
Middle 211 1.0 221 36.0 13.9 Complied
Top 21.1 1.0 22.1 36.0 13.9 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 13 Mbps / BPSK / 20 MHz / Port 0

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
Ref Lvl 1.86 dBn  VBM 1 MHz Ref Lv 1.68 dBm  VBM 1 MHz
20 dBn 5.74702405 GHz  SWT 5s Unit B 20 dBn 5.78662325 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 .66 Bl gy 25 dB[Offset vi Tt 1|66 bl gy
5. 74702405 BHz 5.78662B25 GHzl
10 TFTPAR T8 77 B 19 TH[PHR TB[- 32 a5
1 CH [BW 4. 0000000 MHz|SEL 1 CH |BW 40.00000p00 MHZ| SBL
q W] el sheaten N LA LN

1VIEW ma 1VIEW / 1MA

60 &l
n g
C C
C C
a0 _aal
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHzs Span 40 MHz
ate: 07.JAN.2012 14:13:56 pate: 07.JAN.2012 14:41:03
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 2.47 dBn  VBM 1 MHz
20 dBn 5.82093186 GHz  SWT 55 Unit dBm
25 dB|Offset Y71 2147 B g
5.62093/186 GH|
10 TH[PAR T8 7T a8,
CH [BW 0.00000000 MHz| 6L
i | e X IOSAN
1 / \
1VIEW 1mMA

&
B o
i |
e
Center 5.825 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012  14:50: 14

Top Channel
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Transmitter Maximum Peak Output Power (continued)
Results: 13 Mbps / BPSK /20 MHz / Port 1

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1 RBW 300 kHz  RF Att 20 oB
Ref Lvl 1.79 dBn  VBM 1 MHz Ref Lvl 1.90 dBm  VBM 1 MHz

20 dBn 5.74830782 GHz  SWT 5s Unit B 20 dBn 5.78846693 BHz  SWT 5s Unit B
24.8 [B Offsft v |71 1|79 oBi| gy 24.9 1B Offspt vi Tt 1|80 Bl g

5.74890[782 BHz 5.78B46533 GHz|

10 TFTPAR 1785 B 19 TH[PHR 1785 a8
CH|BW | 20.00000p00 MHz|SE- 1 CH|[BW | 240.00000POD HHz|SEL

VYALY WY AR ap,

i VAUV Al A A \ ol / |/ \\
IVIEW / 1A 1VIEW / 1MA

60 &l
n g
C C
C C
a0 _aal
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHzs Span 40 MHz
ate: 07.JAN.2012 14:28:08 pate: 07.JAN.2012 14:35:36
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 1.64 dBn  VBW 1 MHz
20 dBn 5.82842685 GHz  SWT 55 Unit dBm
0
24.8 B Offsgt Y71 1164 dBnf g
5.62842685 GHz|
10 TH[PAR 739 8|
CH [BW 0.00000000 MHz| 6L

1
a0lhanann,

_10
1VIEW / 1mMA
0

&
B o
i |
e
Center 5.825 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012 15:08:31

Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 39 Mbps / OPSK / 20 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power L Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 18.5 17.6 211 30.0 8.9 Complied
Middle 18.5 17.4 21.0 30.0 9.0 Complied
Top 18.5 17.0 20.8 30.0 9.2 Complied
Declared
Conducted Antenna EIRP De Fa(_:to_ Margin
Channel Peak Power . EIRP Limit Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 211 1.0 221 36.0 13.9 Complied
Middle 21.0 1.0 22.0 36.0 14.0 Complied
Top 20.8 1.0 21.8 36.0 14.2 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 39 Mbps / OPSK /20 MHz / Port O

1VIEW

1mMA

&
B o
i |
e
Center 5.825 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012 14:51:25

Top Channel

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (111 RBW 300 kHz  RF Att 20 dB
Ref Lvl 1.66 dBn  VBM 1 MHz Ref Lvl 0.96 dBn VB 1 MHz
20 dBn 5.75171343 GHz ST 5s  Unit B 20 dBm 5.78353707 GHz  SWT 55 Unit B
24.9 [B Offsgt v 71 T60 con] g 25 dB[Offset vi 71 oo
5. 751 Hz 5.78 GHz|
10 TFTPAR TH[ 5T aBn, 19 TH[PHR TB[ 5T a8
£H [BW 40.00000p00 MHz| SEL | CH |BW 40.00000p00 MHz| SBL
q /,\mw\ Pataaass aalatallll \ d / \
1VIEW ma 1VIEW 1MA
- ™ 9 = b \
40 a0
60 &l
n g
C C
C C
a0 _aal
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHzs Span 40 MHz
ate: 07.JAN. 2012 14:21:07 pate: 07.JAN.2012 14:41:57
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 2.19 dBn  VBM 1 MHz
20 dBn 5.82646293 GHz  SKT 55 Unit dBm
25 dB|Offset Y71 213 B g
5.62646p93 GHZ|
10 TH[PAR TH[-25 8|
1 CH [BW 0.00000000 MHz| 6L
J AN RSN WO
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Transmitter Maximum Peak Output Power (continued)

Results: 39 Mbps / OPSK /20 MHz / Port 1

Top Channel

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
Ref Lvl 1.32 dBn  VBM 1 MHz Ref Lvl 1.19 d8n  VBU 1 MHz
20 dBn 5.74089178 GHz  SWT 55 Unit dBm 20 dBm 5.77944890 GHz  SWT 55 Unit dBn
0 0
24.8 B Offsgt Y71 132 By 24.9 ¢ Dffsgt vi|[TL 11,19 Bl gy
5.74089)178 GHZ| 5.77344p30 Bt
10 TH[PAR 1755 6| 19 TH PR 723 a8n|
1 CH [BH 0.00000000 HHz| 56k 1 CH [BH 0.00000p00 MHzf 5B
o PAYONT' WAY-SUVN Y M, o ARt i, oy
g \ 10 \
1VIEW / 1mMA 1VIEW / 1MA
o o
_sojpset M ol WM.
5 5
60 5
B o ) o
C C
a0 el
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHz/ Span 40 MHz
ate: 07.JAN.2012  14:29:04 bate: 07.JAN.2012  14:33:49
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.73 dBn  VEM 1 MHz
20 dBn 5.82089178 GHz  SWT 5s  Unit B
24.9 [B Offsgt vi |71 073 Bl gy
5.62089)178 GHz]
10 TFTPAR AU
1 CH|BW | 20.00000p00 MHz|SE-
0 A A,
7 W\
1VIEW / ma
0
il \MW
60
n
C
C
a0
Center 5.825 GHz 4 MHz, Span 40 MHz
ate: 07.JAN.2012  15:07:37
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Transmitter Maximum Peak Output Power (continued)

Results: 78 Mbps / 160AM / 20 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power L Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 18.7 17.6 21.2 30.0 8.8 Complied
Middle 18.6 17.5 21.1 30.0 8.9 Complied
Top 18.5 17.2 20.9 30.0 9.1 Complied
Declared
Conducted Antenna EIRP De Fa(_:to_ Margin
Channel Peak Power . EIRP Limit Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 21.2 1.0 22.2 36.0 13.8 Complied
Middle 211 1.0 221 36.0 13.9 Complied
Top 20.9 1.0 21.9 36.0 141 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 78 Mbps / 160AM /20 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1 RBW 300 kHz  RF Att 20 oB
@Ref Lvl 1.43 dBn  VBM 1 MHz @Ref Lvl 2.80 dBn VB 1 MHz
20 dBn 5.74638277 GHz  SWT 5s Unit B 20 dBn 5.788947390 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 1|49 Bl gy 25 dB[Offset vi Tt 2 o0 cbn) g
5.74638277 GHz 5.78894730 GHz|
10 TFTPAR T8 70 B, 19 TH[PHR TB[ 50 a5
i CH[BW | 4p.00000p00 MHZ[SEL CH[BW | 4o.00000p00 MHz|SBL
AN P i HUM WA /v\/v\/"‘uxm/\,

il
1VIEW / ma 1VIEW / 1MA

7”,”’1\—‘&) ha M,\\“«'\'WJ 7”W N"\«Wﬁ‘

60 &l
n g
C C
C C
a0 _aal
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHzs Span 40 MHz
ate: 07.JAN.2012 14:23:13 pate: 07.JAN.2012 14:44:16
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 1,95 dBn  VBW 1 MHz
20 dBn 5.82630261 GHz  SWT 55 Unit dBm
25 dB|Offset Y71 ) »1.55 e ™
5.62630p61 GH|
10 TH[PAR TH 50 a8,
1 CH [BH 0.00000000 MHz| 6L

_10
1VIEW / 1mMA
0

&
B o
i |
e
Center 5.825 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012 14:52:48

Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 78 Mbps / 160AM /20 MHz / Port 1

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (111 RBW 300 kHz  RF Att 20 dB
Ref Lvl 1,33 dBn  VBM 1 MHz Ref Lvl 2.25 dBn VB 1 MHz
20 dBn 5.75123246 GHz  SWT 5s  Unit B 20 dBm 5.77864729 GHz  SWT 55 Unit B
24.8 [B Offsgt v 71 1 24.9 [iB Offspt vi 71 725 ol gy
5. 75123 5. 77864729 Bt
10 TFTPAR 7 19 TH[PHR T7-52 a8
1CH[BW | 4p.00000 1 CH|[BW | 240.00000POD HHz|SEL
q ApnAln, ,\ 0 /JKA M) /W\/\
1VIEW / ma 1VIEW / 1MA
0 3 V\\N
60 &l
n g
C
C C
a0 _aal
Center 5.745 GHz 4 MHz, Span 40 MHz Center 5.785 BHz 4 MHzs Span 40 MHz
ate: 07.JAN.2012 14:30:24 pate: 07.JAN.2012 14:38:03
Bottom Channel Middle Channel
Marker 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 1.18 dBn  VBW 1 MHz
20 dBn 5.81964330 GHz  SWT 55 Unit dBm
0
24.8 B Offsgt Y71 118 dBrnf gy
5.61964830 GH|
10 TH[PAR T7/T5 5m|
1 CH [BH 0.00000000 HHz| 56k
a A Afan,
1 \
1VIEW / 1mMA
o
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5
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Center 5.825 GHz 4 MHz, Span 40 MHz
ate: 07.JAN. 2012 15:02:18

Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 130 Mbps / 64QAM / 20 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power . Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 171 16.5 19.8 30.0 10.2 Complied
Middle 17.8 16.4 20.2 30.0 9.8 Complied
Top 17.6 15.9 19.8 30.0 10.2 Complied
Declared
Conducted Antenna EIRP De Fa(_:to_ Margin
Channel Peak Power . EIRP Limit Result
Gain (dBm) (dB)
(dBm) (dBi) (dBm)
Bottom 19.8 1.0 20.8 36.0 15.2 Complied
Middle 20.2 1.0 21.2 36.0 14.8 Complied
Top 19.8 1.0 20.8 36.0 15.2 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 130 Mbps / 640AM /20 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
@Ref Lvl 0.31 dBn  VBW 1 MHz @Ref Lv 2.38 dBn  VBW 1 MHz
20 dBn 5.74145231 GHz  SWT 5s Unit B 20 dBn 5.77952306 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 .31 dBn 25 dB[Offset vi Tt 738 cbn) g
5.74145031 BHz 5.77952006 GHz|
10 TFTPAR 717 a6, 19 TH[PHR T7] 75 aBr|
. CH|BW | 20.00000p00 MHz|SE- 1 CH|[BW | 240.00000pOD HHz|SEL
il A _ag¥ A i ROV ON TP A

1VIEW / ma 1VIEW \ 1MA
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vy Nesid I Y M b,

60 0]
n )
C B
o C
_adl _aol
Center 5.745 GHz 4 MHz/ Span 40 MHz Center 5.785 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012 14:24:06 bate: 07.JAN.2012 14:47:30
Marker 1 [T1] RBW 300 kHz  RF Att 20 o8
Ref Lvl 1.08 dBn  VBM 1 MHz
20 dBm 5.82005010 GHz ST 55  Unit dBm
25 dB|Offset vi((T1 1108 dBf g
5.682008010 GHz
10 T [PHR T/ 5% 65m|

CH[BW | 20.00000p00 HHZ|SEL

1VIEW \ A
0

&
B o
s
e
Center 5.825 GHz 4 Mz, Span 40 MHz
ate: 07.JAN.2012 14:53:45
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Transmitter Maximum Peak Output Power (continued)
Results: 130 Mbps / 640AM /20 MHz / Port 1

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
Ref Lvl 0.13 dBn  VBM 1 MHz Ref Lvl -0.17 d8n  VBW 1 MHz
20 dBn 5.74117234 GHz ST 55 Unit dBm 20 dBm 5.78834669 GHz  SWT 55 Unit dBn
0 0
24.8 [B Offsgt vi (71 o 13 ctol gy 24.9 [iB Offft vi 71 17 o] gy
5.74117p34 GHZ| 5.768834559 Gty
10 TH[PAR TH[-7 a6, 19 TH PR TH[ 35 a8n|
CH [BW 0.00000000 MHz| 6L . CH [BN 0.00000p00 MHz|EL
a NA~w wav) T g V=N~
. \
1VIEW 1mMA 1VIEW 1MA
o \ o \
Y I PN \AN A AP
e ot
50 5
60 5
B o ) o
C C
a0 el
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ate: 07.JAN.2012  14:31:33 bate: 07.JAN.2012  14:33:04
Marker 1 (111 RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.45 dBn  VBU 1 MHz
20 dBn 5.82714429 GHz ST 5s  Unit dBm
24.9 1B Offsgt vi (71 -0[.45 Bl g
5.82714429 GHz]
10 TH PR TS 9T o8|
. CH|BW | 20.00000p00 MHz|SE-
L s EAUN Wavacw vk
1
1VIEW A
b ATV
60
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C
C
a0
Center 5.825 GHz 4 MHz, Span 40 MHz
ate: 07.JAN.2012  14:56:04

Page 60 of 92

RFI Global Services Ltd



TEST REPORT

VERSION 2.0

SERIAL NO: RFI-RPT-RP84552JD02D V2.0

ISSUE DATE: 06 JULY 2012

Transmitter Maximum Peak Output Power (continued)

Results: 13 Mbps / BPSK / 40 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power . Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 18.9 16.9 21.0 30.0 9.0 Complied
Top 17.7 16.8 20.3 30.0 9.7 Complied
Declared
Conducted De Facto .
Channel Peak Power Ante_nna EIRP EIRP Limit Margin Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 21.0 1.0 22.0 36.0 14.0 Complied
Top 20.3 1.0 21.3 36.0 14.7 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 13 Mbps / BPSK /40 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
Ref Lvl -0.58 dBn  VBW 1 MHz Ref Lv -2.26 dBm  VBW 1 MHz
20 dBn 5.76401804 GHz ~ SWT 5s Unit B 20 dBn 5.78477356 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 -0]:56 Bl gy 25 dB[Offset vi Tt -2}:26 bl gy
5.76401B04 BHz 5.78477P56 GHz|
10 TFTPAR 1N MEUGLET 19 TH[PHR T7 72 a5
CH|BW | 40.00000p00 MHz|SE- CH|[BW | 40.00000POD HHz|SEL
1
0 Il 0 1

/WMWWWWJ\\ oy /‘W"’M“*«/'V\NL\

1VIEW ma 1VIEW / \ 1MA

MM \“M/w., o 4 W NU\M‘W
60 -60)
C Cl
Cl C
Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 GHz 8 MHz/ Span B0 MHz
ate: 09.JAN. 2012 19:18:26 Pate: 09.JAN.2012 20:15:10
Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 13 Mbps / BPSK /40 MHz / Port 1

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
Ref Lvl -3.56 dBn  VBU 1 MHz Ref Lvl -4.00 d8n  VBW 1 MHz
20 dBn 5.74838577 GHz  SWT 55 Unit dBm 20 dBm 5.78069138 GHz  SWT 55 Unit dBn
0 0
24.8 B Offsgt Y71 :3.55 5 24.9 ¢ Dffsgt vi|[TL -41.00 dBnf g
5. 74838677 GHZ| 5.768069(138 Gt
TH[PAR TH[-57 8| 19 TH PR TE[ B3 a8n|
CH[BW | 4p.00000p00 MHZ|SEL CH{BW | 40.00000p00 MHZ|SG-
T g T
YL W“‘V\'M e g
_1qf 1
1VIEW / \ 1mMA 1VIEW / 1MA
o o
’J/ \\AJ\A . uww’\)””‘/ i
sl 5
60 5
B o o
C ‘ C
a0 el |
Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 BHz 8 MHz/ Span 80 MHz
ate: 09.JAN. 2012 19:21:05 bate: 09.JAN.2012 20:11:11
Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 39 Mbps / OPSK /40 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power . Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 17.1 16.6 19.8 30.0 10.2 Complied
Top 17.5 16.4 20.0 30.0 10.0 Complied
Declared
Conducted De Facto .
Channel Peak Power Ante_nna EIRP EIRP Limit Margin Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 19.8 1.0 20.8 36.0 15.2 Complied
Top 20.0 1.0 21.0 36.0 15.0 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 39 Mbps / OPSK /40 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
Ref Lvl -1.07 dBn  VBW 1 MHz Ref Lvl -2.20 dBn VBW 1 MHz
20 dBn 5.74429860 GHz  SWT 5s Unit B 20 dBn 5.78950302 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 ~11.07 Bl gy 25 dB[Offset vi Tt 220 bl gy
5. 74429860 GHz 5.78950002 GHzl
10 TFTPAR 707 a6 19 TH[PHR T7-52 a8
CH|BW | 40.00000p00 MHz|SE- CH|[BW | 40.00000pO0 HHz|SEL

1

i
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T= 11 \

bt \”‘”\W\ \ e VAW
- sl
Cl C
C Cl
_ad a0l
Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 GHz 8 MHz/ Span B0 MHz
ate: 09.JAN.2012 19:13:45 Pate: 035.JAN.2012 20:16:00

Bottom Channel

Top Channel
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Transmitter Maximum Peak Output Power (continued)
Results: 39 Mbps / OPSK /40 MHz / Port 1

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
@Ref Lvl -2.90 dBn  VBU 1 MHz @Ref Lv -3.16 d8n  VBW 1 MHz
20 dBn 5.73964930 GHz  SWT 55 Unit dBm 20 dBm 5.80345691 GHz  SWT 55 Unit dBn
0 0

24.8 [B Offsgt vi (71 ™ 24.9 [iB Offft vi 71 16 ool gy

5. 73964830 GH| 5.80345531 Bty

TH[PAR TE[-59 a8| 19 TH PR TE[ 2 38|
CH[BW | 4p.00000p00 MHZ|SEL CH{BW | 40.00000p00 MHZ|SG-

™ N M
1VIEW / \ 1MA 1VIEW } \ 1MA
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a0 0 |

Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 GHz B MHz/ Span 80 MHz
ate: 09.JAN.2012 19:22:01 Pate: 09.JAN.2012 20:12:09
Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 78 Mbps / 160QAM / 40 MHz

Conducted Conducted Combined Conducted
Peak Power | Peak Power Peak Margin
Channel Peak Power . Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 18.6 17.8 21.2 30.0 8.8 Complied
Top 17.8 17.6 20.7 30.0 9.3 Complied
Conducted Declared EIRP De Facto Margin
Channel Peak Power | Antenna Gain (dBm) EIRP Limit (dlg) Result
(dBm) (dBi) (dBm)
Bottom 21.2 1.0 22.2 36.0 13.8 Complied
Top 20.7 1.0 21.7 36.0 14.3 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 78 Mbps / 160AM /40 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
Ref Lvl -1.37 dBn  VBW 1 MHz Ref Lv -2.57 dBm  VBW 1 MHz
20 dBn 5.76377756 GHz  SWT 5s Unit B 20 dBn 5.80508012 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 -1]:37 Bl gy 25 dB[Offset vi Tt 257 bl gy
5.76377756 GHz 5.80506012 GHzl
10 TFTPAR T8/ 6T aBM, 19 TH[PHR T7] 75 aBr|
CH|BW | 40.00000p00 MHz|SE- CH|[BW | 40.00000pO0 HHz|SEL
i L ol 4
/W\\:M [P WA ot /J/LNW
1VIEW ma 1VIEW f \ 1MA

60 g0

_g0l
Center 5.755 BHz 8 MHz/ Span 80 MHz Center 5.735 GHz B MHz/ Span 80 MHz

ate: 03.JAN.2012 13:14:40 Pate: 03.JAN.2012 20:165:56

Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 78 Mbps / 16QAM /40 MHz / Port 1

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
Ref Lvl ~1.65 dBn  VBU 1 MHz Ref Lv -2.33 d8n  VBW 1 MHz
20 dBn 5.74253507 GHz  SWT 55 Unit dBm 20 dBm 5.79207415 GHz  SWT 55 Unit dBn
0 0
24.8 B Offsgt Y71 -1|-65 dBn| gy 24.9 ¢ Dffsgt vi|[TL -2|:83 dBnf gy
5. 74253607 GH| 5.79207415 Bty
TH[PAR T7[-75 a8, 19 TH PR T7/58 a8
CH[BW | 4p.00000p00 MHZ|SEL CH{BW | 40.00000p00 MHZ|SG-
1 d s
1 10
1VIEW 1mMA 1VIEW 1MA
o q /
I NP PR nMNW\"N\/ S S P
50 5
60 5
B o o
C ‘ C
a0 el |
Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 BHz 8 MHz/ Span 80 MHz
ate: 09.JAN. 2012 19:23:09 bate: 09.JAN. 2012 20:13:00
Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 130 Mbps / 640AM / 40 MHz

Conducted Conducted Combined Conducted
Channel Peak Power | Peak Power Peak Power Peak Margin Result
Port 0 Port 1 (dBm) Power Limit (dB)
(dBm) (dBm) (dBm)
Bottom 15.6 16.1 18.9 30.0 11.1 Complied
Top 17.3 15.0 19.3 30.0 10.7 Complied
Conducted Declared EIRP De Facto Marain
Channel Peak Power | Antenna Gain (dBm) EIRP Limit (dg) Result
(dBm) (dBi) (dBm)
Bottom 18.9 1.0 19.9 36.0 16.1 Complied
Top 19.3 1.0 20.3 36.0 15.7 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 130 Mbps / 640AM / 40 MHz / Port O

Marker 1 (T1] RBH 300 kHz  RF Att 20 oB Marker 1 [T1] RBW 300 kHz  RF Att 20 oB
Ref Lvl -4.77 dBn  VBW 1 MHz Ref Lv -2.66 dBm  VBW 1 MHz
20 dBn 5.76281563 GHz  SWT 5s Unit B 20 dBn 5.80265531 BHz  SWT 5s Unit B
24.9 BB Offsft v |71 _4.77 Bl 25 dB[Offset vi Tt -2]66 bl gy
5.76281563 BHz 5.80265531 GHzl
10 TFTPAR TS/ .57 6, 19 TH[PHR T7-29 a8
CH|BW | 40.00000p00 MHz|SE- CH|[BW | 40.00000pOD HHz|SEL
o o |
1VIEW \ ma 1VIEW 1MA
ol A

60 g0

_g0l
Center 5.755 BHz 8 MHz/ Span 80 MHz Center 5.735 GHz B MHz/ Span 80 MHz

ate: 03.JAN.2012 13:13:42 Pate: 03.JAN.2012 20:17:50

Bottom Channel Top Channel
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Transmitter Maximum Peak Output Power (continued)

Results: 130 Mbps / 640AM /40 MHz / Port 1

ate: 09.JAN.2012 18:24:13

Marker 1 (T1] RBW 300 kHz  RF Att 20 dB Marker 1 (11] RBN 300 kHz  RF Att 20 dB
Ref Lvl -3.37 dBn  VBU 1 MHz Ref Lv -5.70 d8m  VBW 1 MHz
20 dBn 5.73924850 GHz  SWT 55 Unit dBm 20 dBm 5.80361723 GHz  SWT 55 Unit dBn
0 0
24.8 [B Offsgt vi (71 R 24.9 [iB Offft vi 71 o 70 o] gy
5. 73924850 GH| 5.80361723 6ty
TH[PAR TH[-U5 a8, 19 TH PR T2/.95 a8n|
CH[BW | 4p.00000p00 MHZ|SEL CH{BW | 40.00000p00 MHZ|SG-
1 10
1VIEW 1mMA 1VIEW \ 1MA
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- Lk \A - A
e |G (XY I rmAd
50 5
60 5
B o o
‘ Ci
a0 el |
Center 5.755 GHz 8 MHz/ Span 80 MHz Center 5.795 BHz 8 MHz/ Span 80 MHz

Pate: 03.JAN.2012 20:13:47

Bottom Channel

Top Channel
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5.2.8. Transmitter Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 17 February 2012
Test Sample Serial No: 22582545
FCC Reference: Parts 15.247(d) & 15.209(a)
Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5
Test Method Used: FCC KDB 558074 D01 Section 5.4 &
ANSI C63.10 Sections 6.3 and 6.5
Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 23
Note(s):

1. The final measured value for the given emissions in the result table, incorporates the calibrated antenna
factor and cable loss.

2. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the top channel
only.

3. All other emissions were at least 20 dB below the appropriate limit or below the noise floor of the
measurement system.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number K0001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.
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Transmitter Radiated Emissions (continued)

Results: 802.11n /13 Mbps / 20 MHz

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
125.777 Vertical 21.5 43.5 22.0 Complied
408.016 Horizontal 14.4 46.0 31.6 Complied

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying

table.
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 15 February 2012

Test Sample Serial No: 22582545

FCC Reference: Parts 15.247(d) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5

Test Method Used: FCC KDB 558074 D01 Section 5.4 &
ANSI C63.10 Sections 6.3 and 6.6

Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 21

Note(s):

1. The final measured value for the given emissions in the result tables, incorporates the calibrated antenna
factor and cable loss.

The emission shown at approximately 5795 MHz on the 4 GHz to 6 GHz plot is the EUT fundamental.

All other emissions shown on the pre-scan plots were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

4. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Radiated Emissions (continued)

Results: Bottom Channel / Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBpV/m) (dB)
4595.897 Vertical 54.9 74.0 19.1 Complied
11488.927 Horizontal 46.9 74.0 271 Complied
Results: Bottom Channel / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4595.897 Vertical 52.3 54.0 1.7 Complied
11488.927 Horizontal 31.8 54.0 22.2 Complied
Results: Middle Channel / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4627.941 Vertical 54.7 74.0 19.3 Complied
11570.717 Horizontal 46.7 74.0 27.3 Complied
Results: Middle Channel / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4627.941 Vertical 51.9 54.0 2.1 Complied
11570.717 Horizontal 329 54.0 211 Complied
Results: Top Channel / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
1124.950 Vertical 40.2 74.0 33.8 Complied
4659.953 Vertical 56.1 74.0 17.9 Complied
11647.721 Horizontal 52.2 74.0 21.8 Complied
Results: Top Channel / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBuv/im) (dB)
1124.950 Vertical 35.6 54.0 18.2 Complied
4659.953 Vertical 53.3 54.0 0.7 Complied
11647.721 Horizontal 35.2 54.0 18.8 Complied

Page 76 of 92

RFI Global Services Ltd




TEST REPORT

VERSION 2.0

SERIAL NO: RFI-RPT-RP84552JD02D V2.0

ISSUE DATE: 06 JULY 2012

Transmitter Radiated Emissions (continued)

Varker 1 [T1] REW 1 MHz | RF ALt 0 ds Varker 1 [T1] REW 1 MHz | RF ATt 0 dB
Ref Lvi 39.00 dBYV  VBW 3 MHz Ref Lvi 53.80 dBYV VB 3 WHz
80 dBYV 1.12024048 GHz ~ SWT 7.5 ms unit dBwv 80 dByV 4.66132265 GHz  SWT 5 ms Unit dBwv
AT 39100 dby 10 dBf offset vil[riy 53/BD dBy
1.12024048 GHz| D1 74 \dByv 4.661 GHZ]
70 va|rT1] 4090 dBY 7 v2|rT1] 57pk dBy
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v3lrTi] 4378 dBy' ol
2.13026052 GHz| 1 I
| o1 54 [dBy T 76138 dBY MW "’\w
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Start 1 GHz 300 MHz/ Stop 4 GHz Center 5 GHz 200 MHz/ Span 2 GHz
Titte: 84552 Title: 84552
comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 15_FEB.2012  16:38:02 pate: 15_FEB.2012 10:43:12
Varker 1 [T1] RBW T MHz | RF ACC 0 dB Varker 1 [T1] RBW T MHz  RF ALt 0 dB
Ref LvI 45.98 dBYV  VBW 3 MHz Ref LI 45.54 dBYV  VBW 3 MHz
80 dBYV 4.66132265 GHz  SWT 5 ms unit dBwv 80 dByV 6.01603206 GHz ~ SWT 11.5 ms unit dBwv
8(
10 dB| offset| virr 2548 dby
4.66133%65 GHz,
TIT T aBY 7
5.51102pP4 GHz
6t 6C|
D1 54 [dByV D1 54 [dByV
I N WWWMWWWWW\ Al roun)
S ew el po al
3(|
20| 2(|
1c|
C|
10| -1(]
R _ad
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GhHz
Titte: 84552 Titte: 84552
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 15.FEB.2012  10:38:11 ate: 15.FEB.2012 12:02:13

4 to 6 GHz / Average Detector
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz RF ALt 0 dB Marker 1 [T1] RBW 1 MHz RF ALt 0 dB
Ref LvI 50.66 dByV vBW 3 MHz Ref LvI 47.02 dByV vBW 3 MHz
80 dByV 11.65531062 GHz SWT 27 ms unit dByV 80 dByV 17.65280561 GHz swT 30 ms unit dByvV
8(
c|
6C|
D1 54 |dByV D1 54 |dByV
5 5(|
4df PR VO NN VTP ST P ot
W PIEVEPPA - d
oAt R
I (TP W PV PSRV NAVERRSE gy
3(|
20| 2(|
1c|
C|
=1 =1(|
- -2C|
Start 8 GHz 475 NMHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
[Title: 84552 [Title: 84552
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date : 15.FEB.2012 14:28:06 Date: 15.FEB.2012 15:21:44
Marker 1 [T1] RBW 1 MHz RF ALt 0 dB Marker 1 [T1] RBW 1 MHz #3 CVL 20.0dB
Ref Lvi 49.59 dByV vBW 3 MHz Ref Lvi 49.35 dByV VBW 3 MHz
80 dByV 25.81863727 GHz SWT 49 ms unit dByvV 80 dByV 37.29458918 GHz SWT 78 ms unit dByVv
8C
K 7c|
6C|
-D1 54 |dBy T |-D1 54 |dBy
Y 5(|
WWMW M
s AR AL AL A AB AR A I
A 4C| M‘//\AA
3| v
2 MM
1 1cr\)\1\//‘/
C|
- =1(|
R 2
Start 18 GHz 850 MHz/ Stop 26.5 GHz Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
[Title: 84552 Title: 84552
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date - 15.FEB.2012 15:32:19 Date: 21.FEB.2012 01:44:42

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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5.2.9. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer:

Nick Steele

Test Date:

08 March 2012

Test Sample Serial No:

22582545

FCC Reference:

Parts 15.247(d) & 15.209(a)

Industry Canada Reference:

RSS-Gen 4.9, RSS-210 A8.5

Test Method Used:

FCC KDB 558074 Section 5.4 &
ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

21

Note(s):

1. FCC Response to Inquiry (Tracking Number 917954 / Date: 14™ February 2012) confirmed band edge
measurements need only be performed in the EUT modes that produce the highest power and the
widest bandwidths. Band edge testing was performed in these modes on both supported channel widths.

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. The final measured value for the given emission in the result tables incorporates the calibrated antenna

factor and cable loss.

4. A -20 dBc limit applies at upper and lower band edges as the adjacent spectrum is in the non-restricted

bands.
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 13 Mbps / BPSK / 20 MHz / Peak

Frequency
(MHz)

Level
(dBuv/m)

-20 dBc Limit
(dBuVv/m)

Margin
(dB)

Result

5725

52.5

68.9

16.4

Complied

5850

46.3

67.4

211

Complied

Marker 1 [T1] RBW 100 kHz RF ALt 10 dB Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvI 52.45 dByV VBW 300 kHz Ref LvI 46.33 dByV VBW 300 kHz
110 dByV 5.72500000 GHz SWT 12.5 ms unit dByvV 110 dByV 5.85000000 GHz SWT 12.5 ms unit dByV
11 11¢,
10 dB| Offset 10 dB| Offset|
10c|
9c|
FoT o aBY VW [ o 7—mi§\
/ ) l
7c|
e 3 tw
’ W " Mﬂm
AC|
3(|
2c|
HL (318
1
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
[Title: 84552 [Title: 84552
[Comment A: TRANSMITTER BAND EDGE EMISSION [Comment A: TRANSMITTER BAND EDGE EMISSION
Date: 8.MAR.2012 03:13:39 Date: 8.MAR.2012 04:36:41

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 39 Mbps / OPSK / 20 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dBc Limit
(dBuVv/m)

Margin
(dB)

Result

5725

50.8

68.3

17.5

Complied

5850

46.9

67.1

20.2

Complied

90

10|

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 100 KMz  RF ACT 10 dB
@ Ref Lvi 50.84 dByV VBW 300 kHz ® Ref Lvi 46.92 dBYV VBW 300 kHz
110 dBwV 5.72500000 GHz SWT 12.5 ms unit dByV 110 dBwV 5.85000000 GHz SWT 12.5 ms unit dByV
1 11¢
10 dB| Offset 10 dB| Offset]

D1 883 dByV

s

o}

68.3 dBY

7|

67.1 L\BN
6}

£

a|

E

MMMNMMMWM

AL

1

2}

Center 5.725 GHz

Title: 84552
Comment A: TRANSMITTER BAND EDGE EMISSION
pate: 8.MAR.2012 03:22:16

5 MHz/

1cl

FL

Span 50 MHz Center 5.85 GHz

Title: 84552

Date:

5 MHz/

Comment A: TRANSMITTER BAND EDGE EMISSION
8.MAR.2012 04:10:01

Span 50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n / 78 Mbps / 16QAM / 20 MHz / Peak

Frequency Level -20 dBc Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)

5725 52.4 68.4 16.0 Complied
5850 46.5 67.6 211 Complied

Varker 1 [T11 RBW 100 KMz  RF ATt 10 db Varker 1 [T11 REW 100 KMz  RF ATt 10 db
Ref Lvl 52.39 dBYV  VBW 300 kHz Ref Lvi 46.50 dBYV  VBW 300 KHz
110 dByV 5.72500000 GHz ~ SWT 12.5ms  Unit dBav 110 dBYV 5.85000000 GHz ~ SWT 12.5ms  Unit dBwv
1 11¢,
10 d8| offset 10 dg| offset
10c|
o]
51 557 dBy W e
8t fM’ d 8(|
52 [68-4 dBIV ™

|—D2 67.6 dgy

6C|
5 WMMMM 5]
WMA«MW«M«»«MM A A AR AN A ML AN ppri AN

a|

E

2}

AL

FL
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
[Title: 84552 Title: 84552
[Comment A: TRANSMITTER BAND EDGE EMISSION Comment A: TRANSMITTER BAND EDGE EMISSION
Date - 8.MAR.2012 03:30:28 Date: 8.MAR.2012 04:01:25
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 130 Mbps / 640AM / 20 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dBc Limit
(dBuVv/m)

Margin
(dB)

Result

5725

46.6

67.1

20.5

Complied

5850

45.1

66.1

21.0

Complied

Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvI 46.57 dByV VBW 300 kHz Ref LviI 45.62 dByV VBW 300 kHz
110 dByV 5.72500000 GHz SWT 12.5 ms unit dByvV 110 dByV 5.85000000 GHz SWT 12.5 ms unit dByvV
1 11¢,
10 d8| offset 10 dg| offset]
10c|
9C|
|-D1 87.1 dBy Wl dBy
. //wkw\m«w\rw\w . ﬁ
I 7c|
——D2 |67.1 dBy D2 66.1 I\F‘&N
6C|
* wj”/ . \‘Ww
NI IR PP I UL e, ATV YW IR SR T
A Ac|
3(|
2|
HL HL
1 1
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
[Title: 84552 Title: 84552
[Comment A: TRANSMITTER BAND EDGE EMISSION [Comment A: TRANSMITTER BAND EDGE EMISSION
Date: 8.MAR.2012 03:39:43 Date: 8.MAR.2012 03:51:00

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 13 Mbps / BPSK / 40 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dBc Limit
(dBuVv/m)

Margin
(dB)

Result

5722.776

47.0

68.1

211

Complied

5725

45.1

68.1

23.0

Complied

5850

45.5

67.3

21.8

Complied

5867.305

47.6

67.3

19.7

Complied

Marker 1 [T1]

RBW 100 kHz

RF Att

[ .

RF Att 10 dB Marker 1 [T1] RBW 100 khz 10 dB
Ref Lvi 45.10 dBYV  VBW 300 kHz Ref Lvi 45.45 dBYV  VBW 300 kHz
110 dBwV 5.72500000 GHz ~ SWT 15 ms Unit dBYV 110 dBwV 5.85000000 GHz ~ SWT 28 ms Unit dByV
1 11¢,
10 dBf Offset vi|[r1] 45.10 dBy 10 dB| Offset V1 [T1] 45.45 dBy
5.72500000 GHZ] 5.85000000 GHz]
TIT 77703 dBY 10¢ TIT 77755 dBY
5.72277555 GHZ] 5.86730461 GHZ]
oc
[ o1 881 dBy 8713 dBy

| n

D2 [68.1 dBY

—
o

6}

'/\67,3 dByv

£

a|

E

NM%

2}

[Title:

Date:

AL FL
1cl
Center 5.725 GHz 6 MHz/ Span 60 MHz Center 5.85 GHz 11 MHz/ Span 110 MHz
84552 Title: 84552
Comment A: TRANSMITTER BAND EDGE EMISSION Comment A: TRANSMITTER BAND EDGE EMISSION
8.MAR.2012 05:06:11 Date: 8.MAR.2012 06:05:38

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 39 Mbps / OPSK /40 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dbC Limit
(dBpV/m)

Margin
(dB)

Result

5724.339

46.9

68.6

21.7

Complied

5725

45.3

68.6

23.3

Complied

5850

45.7

66.7

21.0

Complied

5872.375

47.3

66.7

194

Complied

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
Ref Lvi 45.26 dBYV  VBW 300 kHz Ref Lvi 45.68 dBYV  VBW 300 kHz
110 dBwV 5.72500000 GHz ~ SWT 15 ms Unit dBYV 110 dBwV 5.85000000 GHz ~ SWT 28 ms Unit dByV
1 11¢,
10 dBf Offset vi|[r1] 45.26 dBy 10 dB| Offset V1 [T1] 45.68 dBy
5.72500000 GHz 5.85000000 GHz]
TIT 26785 aBY 10¢ TIT 77725 dBY
5.72433868 GHZ] 5.87237475 GHZ]
oc
e M 1,867 dBy
/ ) ‘
52 [68-6 dBy T ™
J D3 [66.7 dBjy
6C
° . MN ot 5| Wb\‘ 2
A I A A A b T Y AR VAITYS Y Wi X crdr i
A ac|
3¢
2|
FiL A
1d
Center 5.725 GHz 6 MHz/ Span 60 MHz Center 5.85 GHz 11 MHz/ Span 110 MHz
Title: 84552 Title: 84552
[Comment A: TRANSMITTER BAND EDGE EMISSION Comment A: TRANSMITTER BAND EDGE EMISSION
pate: 8.MAR.2012 05:14:47 Date: 8.MAR.2012 05:59:02

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 78 Mbps / 160QAM / 40 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dBc Limit
(dBuVv/m)

Margin
(dB)

Result

5724.940

46.9

68.5

21.6

Complied

5725

45.3

68.5

23.2

Complied

5850

46.0

66.7

20.7

Complied

5851.212

471

66.7

19.6

Complied

RF Att

5.72493988 GHZ]

b1 885 dBY

o}

Varker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 100 khz 10 dB
@ Ref Lvi 45.33 dBYV  VBW 300 kHz ® Ref Lvi 45.78 dBYV  VBW 300 kHz
110 dBwV 5.72500000 GHz ~ SWT 15 ms Unit dBYV 110 dBwV 5.85000000 GHz ~ SWT 28 ms Unit dByV
* 10 dBf Offset vi|[r1] 45.33 dBy " 10 dB| Offset V1 [T1] 45.78 dBy/
5.72500000 GHZ] 5.85000000 GHz]
TIT 26785 aBY 10¢ TIT 77711 dBY

5.85121242 GHZ]

Fhdh 6.
E

7 dBy

I

D2 [68.5 dBy

Dﬂ
6}

66.7 dBN

° M "‘M B M\‘W\ 2
NI\ AN TV PVYRIOY WEVTYR JIpWY , [Ny MAN A AN A St
A 4C|
3(]
2(]
FiL A
1d
Center 5.725 GHz 6 MHz/ Span 60 MHz Center 5.85 GHz 11 MHz/ Span 110 MHz
Title: 84552 Title: 84552
[Comment A: TRANSMITTER BAND EDGE EMISSION Comment A: TRANSMITTER BAND EDGE EMISSION
pate: 8.MAR.2012 05:21:47 Date: 8.MAR.2012 05:47:12

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n / 130 Mbps / 640AM / 40 MHz / Peak

Frequency
(MHz)

Level
(dBuV/m)

-20 dBc Limit
(dBuVv/m)

Margin

(dB) Result

5725

45.6

67.5

21.9 Complied

5850

45.9

65.6

19.7

Complied

Varker 1 [T1] RBW 100 kHz  RF Att 10 dB Marker 1 [T1] RBW 100 KMz RF ACt 10 dB
@ Ref Lvl 45.61 dBNYV  VBW 300 kHz ® Ref Lvi 45.92 dBYV  VBW 300 kHz
110 dBwV 5.72500000 GHz ~ SWT 15 ms Unit dBYV 110 dBwV 5.85000000 GHz ~ SWT 28 ms Unit dByV
* 10 dBf Offset vi|[r1] 45.61 dBy " 10 dB| Offset V1 [T1] 45.92 dBy
5.72500000 GHZ] 5.85000000 GHzZ]
TIT B T27 dBY 10¢ TIT 77731 aBY

5.71279559 GHZ]

o}

5.87127255 GHZ]

|-D1 87.5 dBy:

67.5 dBy

6 dByV

WW

1 85.|
. rﬁ\w\
7 7c|

/ =

65.6 dBt

£

4|

E

2}

AL FL
1 1cl
Center 5.725 GHz 6 MHz/ Span 60 MHz Center 5.85 GHz 11 MHz/ Span 110 MHz
Title: 84552 Title: 84552
Comment A: TRANSMITTER BAND EDGE EMISSION Comment A: TRANSMITTER BAND EDGE EMISSION
Date: 8.MAR.2012 05:29:54 Date: 8.MAR.2012 05:53:44

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula.ted

Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+3.25dB
Conducted Maximum Peak Output Power 5725 MHz to 5850 MHz 95% +0.27 dB
Spectral Power Density 5725 MHz to 5850 MHz 95% 12.94 dB
6 dB Bandwidth 5725 MHz to 5850 MHz 95% +0.92 ppm
20 dB Bandwidth 5725 MHz to 5850 MHz 95% 10.92 ppm
Radiated Spurious Emissions 30 MHz to 40 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

RFI No. | Instrument Manufacturer Type No. Serial No. Date Cal.
Calibration Interval
Due (months)
A067 LISN Rohde & Schwarz | ESH3-Z5 890603/002 02 Jun 2012 12
A1396 Attenuator Huber & Suhner 757987 6810.17.B 08 Jul 2012 12
A1534 Pre Amplifier | Hewlett Packard 8449B 3008A00405 09 Oct 2012 12
A1785 Low Noise Farran FLNA-28-30 | FTL 6483 Calibrated -
Amplifier Technology Before Use
A1818 Antenna EMCO 3115 00075692 09 Oct 2012 12
A1830 Pulse Limiter | Rohde & Schwarz | ESH3-Z2 100668 25 Feb 2013 12
A1834 Attenuator Hewlett Packard 8491B 10444 29 Jan 2013 12
A1998 Attenuator Huber & Suhner 6820.17.B 07101 09 Feb 2012 12
A1999 Attenuator Huber & Suhner 6820.17.B 07101 18 Mar 2012 12
A203 Antenna Flann Microwave 22240-20 343 11 May 2013 | 36
A253 Antenna Flann Microwave 12240-20 128 09 Oct 2012 12
A254 Antenna Flann Microwave 14240-20 139 09 Oct 2012 12
A255 Antenna Flann Microwave 16240-20 519 09 Oct 2012 12
A256 Antenna Flann Microwave 18240-20 400 09 Oct 2012 12
A259 Antenna Chase CBL6111 1513 26 Mar 2012 12
A366 Isolator MRI FRR-400 169 Calibrated -
Before Use
A436 Antenna Flann 20240-20 330 09 Oct 2012 12
A490 Antenna Chase CBL6111A 1590 11 Apr 2012 12
G085 Signal HP 83650L 3614A00104 09 Nov 2012 12
Generator
G088 PSU Thurlby Thandar CPX200 100700 Calibrated -
Before Use
K0001 5m RSE Rainford EMC N/A N/A 29 May 2012 | 12
Chamber
K0002 3m RSE Rainford EMC N/A N/A 09 Oct 2012 12
Chamber
M1124 Spectrum Rohde & Schwarz | ESI26 100046K 29 Jun 2012 12
Analyser
M1263 Test Receiver | Rohde & Schwarz | ESIB7 100265 13 Jul 2012 12
M127 Spectrum Rohde & Schwarz | FSEB30 842 659/016 08 Nov 2012 12
Analyser
M1390 Harmonic Farran WHMP 28 FTL1677B Calibrated -
Mixer Technology Before Use
M1269 Multimeter Fluke 179 90250210 20 Jul 2012 12
M1251 Multimeter Fluke 179 87640015 21 Jun 2012 12
M1590 Test Receiver | Rohde & Schwarz | ESU26 100239 15 Jun 2012 12
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RFI No. | Instrument Manufacturer Type No. Serial No. Date Cal.
Calibration Interval
Due (months)

M1630 Test Receiver | Rohde & Schwarz | ESU40 100233 06 Feb 2013 12

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
test equipment was within the previous or current calibration period on the date of testing.
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Appendix 2. Test Setup Photoqgraphs

Photo #1. Test setup for conducted measurements on Video Engine. Video Engine is the black box
on top of the spectrum analyser.

Photo #2. 802.11 module location within Video Engine shown in red. Antenna ports shown at bottom
left.
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Photo #3. Close up photo of EUT module within Video Engine. The three antenna ports are shown on
the right hand side of the 802.11 module.

Photo #4. Rear of TV showing location of EUT module.
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