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1. Customer Information

Company Name:

Samsung Electronics Co., Ltd.

Address:

416, Maetan-3Dong,
Yeongtong-Gu,
Suwon-City,
Gyeonggi-Do,
443-742,

Korea
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.407

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2011
Part 15 Subpart E (Unlicensed National Information Infrastructure Devices) —
Section 15.407.

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., RFI Global Services LtdWade Road, Basingstoke,
Hampshire, RG24 8AH.

Test Dates:

21 August 2012 to 28 August 2012

RFI Global Services Ltd
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2.2. Summary of Test Results

FCC Reference

IC Reference

Measurement

Result

(47CFR)
Part 15.107(a) RSS-Gen 7.2.4 Receiver/ldle Mode AC Conducted Emissions 9
Part 15.109 RSS-Gen 4.10 Receiver/ldle Mode Radiated Spurious Emissions 9
Part 15.207 RSS-Gen 7.2.4 Transmitter AC Conducted Emissions ]
Part 15.403(i) N/A Transmitter 26 dB Emission Bandwidth ]
RSS-Gen 4.6.1/ . . :
N/A RSS-210 A9 2 Transmitter 99% Emission Bandwidth )
Transmitter Maximum Conducted Output Power
Part 15.407(a)(1) | N/A (5.155.25 GHz band) ]
RSS-Gen 4.8/ . .
Transmitter Maximum Conducted Output Power
Part15.407(a)(2) | RSS-210A9.2(2) & | (5 55 5 35 GHz & 5.47-5.725 GHz bands) @
A9.2(3)
N/A RSS-Gen 4.8/ RSS- | Transmitter Maximum Equivalent Isotropically 7
210 A9.2(2) Radiated Power (EIRP) (5.15-5.25 GHz band)
N/A ) _ | Transmitter Maximum Equivalent Isotropically _
ZSOSAgezn(g'i/ AF;SZSB) Radiated Power (EIRP) (5.25-5.35 GHz & 5.47- @
' ) 5.725 GHz bands)
Transmitter Peak Power Spectral Density
Part 15.407(a)(1) | N/A (5.15-5.25 GHz band) 9
) Transmitter EIRP Spectral Density
N/A RSS-210 A9.2(1) (5.15-5.25 GHz band) 9
RSS-210 A9.2(2) & Transmitter Peak Power Spectral Density
Part15.407(2)(2) | g 2(3) (5.25-5.35 GHz & 5.47-5.725 GHz bands) 9
Part 15.407(a)(6) | N/A Transmitter Peak Excursion ]
RSS-Gen 4.9
?220195(:)07@/ RSS-210 Transmitter Out of Band Radiated Emissions )
' A9.2(1),(2),(3) & (4)
RSS-Gen 4.9
Tgr;gg(.;l)()?(b)/ RSS-210 Transmitter Band Edge Radiated Emissions @
' A9.2(1),(2),(3) & (4)
) Transmitter Frequency Stability @
Part 15.407(g) RSS-Gen 4.7 (Temperature & Voltage Variation) Note 1
Part 15.407(h)(1) | RSS-210 A9.2 Transmitter Power Control Note 2

Key to Results

J = Complied

@ = Did not comply

Note(s):

1. Frequency stability is better than 20 ppm which ensures that the signal remains in the allocated bands
under all operational conditions stated in the user manual.

Transmit Power Control was not tested as the maximum EIRP is less than 500 mW (27 dBm).

3. DFS test results can be found in RFI test report RFI-RPT-RP89958JD05C
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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 789033 D01 v01r01 3/5/2012

Title: Guidelines for Compliance Testing of Unlicensed National Information
Infrastructure (U-NII) Devices — Part 15, Subpart E

Reference: FCC Response To Inquiry

Title: Tracking Number 969369 Date: 21 February 2012

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 specifications identified above.

RFI Global Services Ltd
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

Samsung

Model Name or Number:

XE500T1C

Serial Number:

HX2W91SC700004R (Radiated sample)

Hardware Version Number: PV

Software Version Number: Window OS

FCC ID: A3LXE500T1C
FCC ID: A3LXE500T1C-N

Industry Canada Certification Number:

649E-XE500T1C

Industry Canada Certification Number:

649E-XE500T1CN

Brand Name:

Samsung

Model Name or Number:

XE500T1C

Serial Number:

HX2W91SC700031T (Conducted sample RF port)

Hardware Version Number:

PV

Software Version Number: Window OS
FCC ID: A3LXE500T1C
FCC ID: A3LXES500T1C-N

Industry Canada Certification Number:

649E-XE500T1C

Industry Canada Certification Number:

649E-XE500T1CN

Brand Name: Chicony
Description: AC Charger
Model Name or Number: A12-040N1A

Serial Number:

CNS440001595DON825J00RA

Brand Name: Not stated
Description: HDMI cable
Model Name or Number: Not stated

3.2. Description of EUT

The equipment under test was a Tablet PC with, Bluetooth and IEEE 802.11a,b,g,n operating in the 2.4 GHz
and 5 GHz bands. The Tablet PC has an integral antenna.

The EUT supports DFS as a Client without Radar Detection.

Page 8 of 118 RFI Global Services Ltd
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3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Maximum Output Power

Frequency Range Mode Conducted Output Power
(MHz) (dBm)
5150 MHz to 5250 MHz 802.11a 6.1
5250 MHz to 5350 MHz 802.11a 6.6
5470 MHz to 5725 MHz 802.11a 7.7

3.5. Additional Information Related to Testing

Technology Tested: IEEE 802.11
Type of Unit: Transceiver
Modulation: CCK, BPSK, QPSK, 16QAM, 64QAM
Data rates: 802.11a 6,9, 12, 18, 24, 36 ,48 & 54 Mbps
802.11n 6.5, 13, 19.5, 26, 39, 52, 58.5 & 65
Mbps
Power Supply Requirement(s): Nominal 12 VDC via 120 VAC 60 Hz
adaptor
Antenna Gain: 5150 to 5350 MHz 6.2 dBi
5470 to 5725 MHz 2.55 dBi
Channel Spacing: 20 MHz
Transmit & Receive Frequency Band: 5150 MHz to 5250 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 36 5180
Middle 40 5200
Top 48 5240
Transmit & Receive Frequency Band: 5250 MHz to 5350 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 52 5260
Middle 60 5300
Top 64 5320
Transmit & Receive Frequency Band: 5470 MHz to 5725 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 100 5500
Middle 120 5600
Top 140 5700

RFI Global Services Ltd
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3.6. Support Equipment

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

Description: USIM

Brand Name: Comprion
Model Name or Number: Micro USIM
Description: SD RAM
Brand Name: San Disk
Model Name or Number: 8 GB
Description: USB Hub
Brand Name: Belkin
Model Name or Number: F5U404-BLK

Serial Number:

D12-00047182

Description: USB cable
Brand Name: Generic
Model Name or Number: Not stated

Description:

Cyclone Micro Media Player Adaptor

Brand Name:

Sumvision

Model Name or Number:

Cyclone Micro

Serial Number:

RFI Asset No. A1986

Page 10 of 118
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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 Controlled using a bespoke application on the EUT, by pressing sequence of buttons on the front
panel display which placed the unit into test mode. The application was used to enable continuous
transmission and receive mode and to select the test channels, data rates and modulation schemes
as required

o Receive/ldle tests: The 802.11 mode was active but not transmitting

e The EUT supports 20 MHz channel bandwidth only. The Customer has declared the worst case data
rates as:

0 802.11a: 6 Mbps.
o 802.11n: 6.5 Mbps / MCSO.

e Transmitter radiated spurious emissions final measurements were performed using the 802.11a,
6 Mbps configuration as it was previously measured and found to produce the highest EIRP.

e AC conducted and Radiated spurious emissions were performed with all possible ports terminated.

RFI Global Services Ltd Page 11 of 118
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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.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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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:

23 August 2012

Test Sample Serial Number:

HX2W91SC700004R

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 (%): 45

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBpV) (dBpV) (dB)
0.155 Live 51.0 65.8 14.8 Complied
0.1680 Live 51.5 65.1 13.6 Complied
0.222 Live 42.0 62.7 20.7 Complied
14.361 Live 24.6 60.0 354 Complied
16.899 Live 32.3 60.0 27.7 Complied
19.280 Live 31.3 60.0 28.7 Complied

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

Results: Live / Average

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.164 Live 37.9 55.3 17.4 Complied
0.168 Live 33.3 55.1 21.8 Complied
0.267 Live 28.4 51.2 22.8 Complied
14.028 Live 18.6 50.0 31.4 Complied
14.276 Live 233 50.0 26.7 Complied
19.284 Live 284 50.0 21.6 Complied

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.159 Neutral 52.1 65.5 134 Complied
0.168 Neutral 50.3 65.1 14.8 Complied
0.222 Neutral 40.7 62.7 22.0 Complied
14.267 Neutral 25.1 60.0 34.9 Complied
14.388 Neutral 26.6 60.0 33.4 Complied
17.025 Neutral 38.9 60.0 21.1 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.164 Neutral 36.6 55.3 18.7 Complied
0.173 Neutral 31.3 54.8 23.5 Complied
0.272 Neutral 26.2 51.1 24.9 Complied
14.357 Neutral 17.9 50.0 32.1 Complied
16.962 Neutral 28.0 50.0 22.0 Complied
20.058 Neutral 18.7 50.0 31.3 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

Levelin dBuY

FCC Part 15 Class B Voltage with 2-Line-LISN Live

L

e

300 400 500 800 1M 2M 3 4M sM 6 8 10M

Frequency in Hz

20M  30M

Levelin dBuY

=¥

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

»oe

300 400 500

800 1M 2M 3 4M SM 6 8 10M
Frequency in Hz

20M  30M

Live

Neutral

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M1263 | EMI Test Receiver ESIB7 04 Apr 2013 12
A1830 | Pulse Limiter ESH3-72 25 Feb 2013 12
A649 Single Phase LISN ESH3-Z5 19 Feb 2013 12

RFI Global Services Ltd
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 21 August 2012
Test Sample Serial Number: HX2W91SC700004R

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):

29

Relative Humidity (%):

35

Note(s):

1. The final measured value, for the given emission, in the table below 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.

Results: Quasi Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
41.486 Vertical 111 40.0 28.9 Complied
324.484 Horizontal 29.9 46.0 16.1 Complied
399.372 Horizontal 29.8 46.0 16.2 Complied
798.745 Vertical 38.3 46.0 7.7 Complied
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

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

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
K0001 | 5 m Semi-Anechoic Chamber N/A 31 Aug 2012 12
M1273 | Test Receiver ESIB 26 03 Feb 2013 12
A1834 | Attenuator 8491B 29 Jan 2013 12
G0543 | Amplifier 9KHz - 1GHz 310N 15 Oct 2012 12
A553 Bi-log Antenna CBL6111A 15 Feb 2013 12
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer:

Nick Steele &
Andrew Edwards

Test Date: 22 August 2012 &

24 August 2012
Test Sample Serial Number: HX2W91SC700004R
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):

25

Relative Humidity (%):

44

Note(s):

1. The final measured value, for the given emission, in the table below 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 below.
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.
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
26312.625 Vertical 51.2 54.0 2.8 Complied
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz RF ALt 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI 46.70 dByV vBw 3 MHz Ref LviI 40.95 dByV VBW 3 MHz
80 dByV 3.96392786 GHz SWT 7.5 ms unit dByvV 80 dByV 5.45490982 GHz swT 5 ms unit dByV
8C
704 7c|
6C|
-D1 54 |dBy |-D1 54 |dBy
5 1 5¢
W’LWM 1
’ WMMWMWW‘”“ bt R AN M Eme PRTET e Y SR e PRy M AT (ITWRY RNV
3(|
2|
1 1c|
C|
- -1(]
, _ad
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
[Title: 89958 Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE [Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date - 22.AUG.2012 17:46:22 Date : 22_AUG.2012 17:56:18
Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF ALt 0 dB
Ref LvI 35.59 dByV VBW 3 MHz Ref LvI 40.67 dByV VBW 3 MHz
80 dByV 7.65531062 GHz SWT 11.5 ms unit dByV 80 dByV 12.11222445 GHz swT 27 ms unit dByVvV
8 8(
7C]
6t 6C|
D1 54 |dByV D1 54 |dByV
50| 5(|
1
- af e e o I o=
T N N e
M-’W
O T o N O T 3|
20| 2(|
1c|
C|
10| -1(]
. _ac
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
[Title: 89958 [Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE [Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 22.AUG.2012 18:06:07 bate: 22.AUG.2012 18:18:57
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 47.92 dByV vBW 3 MHz
80 dByV 17.46342685 GHz SwT 30 ms unit dByV
70
|-D1 54 |dBY

Start 12.75 GHz

Varker 1 [T11 RBW T MHz | RF ATT 0 db
Ref Lvi 51.17 dBWV  VBW 3 MHz
80 dBV 26.31262525 GHz ~ SWT 49 ms  Unit dByv
8C
7c|
6|
|01 54 |dey
* LA
L A Il et Al St

4|

E

1|

Start 18 GHz

50

525 MHz/ Stop 18 GHz
Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 22.AUG.2012 18:33:15
Marker 1 [T1] RBW 1 MHz  #3  CVL 20.0dB
Ref Lvl 20.77 dBYV VBW 3 MHz
80 dByV 29.90180361 GHz swT 20 ms unit dByV
8
=X
D1 54 |dByV

20

-10f

Start 26.5 GHz

350 MHz/
Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
pate: 24.AUG.2012 11:22:00

Stop 30 GHz

Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 22.AUG.2012 18:46:25

850 MHz/ Stop 26.5 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see

accompanying tables.

Page 20 of 118

RFI Global Services Ltd



TEST REPORT

VERSION 5.0

SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration

Due Interval
(Months)

K0002 | 3m RSE Chamber N/A 09 Oct 2012 12

M1124 | Test Receiver ESIB 26 14 Aug 2013 12

A1534 | Pre Amplifier 8449B 09 Oct 2012 12

A1818 1-18GHz Horn Antenna 3115 09 Oct 2012 12

A253 WG 12 Microwave Horn 12240-20 09 Oct 2012 12

A254 WG 14 Microwave Horn 14240-20 09 Oct 2012 12

A255 WG 16 Microwave Horn 16240-20 09 Oct 2012 12

A256 WG 18 Microwave Horn 18240-20 09 Oct 2012 12

A436 WG 20 Microwave Horn 20240-20 09 Oct 2012 12

A203 WG 22 Microwave Horn 22240-20 11 May 2013 36

26.5 GHz to 40 GHz Harmonic Calibrated

M1390 | Mixer WHMP 28 before use -
Calibrated

A1785 | 26.5 GHz to 40 GHz Pre-amplifier | FLNA-28-30 before use -
Calibrated

A366 Isolator FRR-400 before use -
Calibrate not

S0537 | DC Power Supply Unit EL302D required -

M1269 | Multimeter 179 30 Jul 2013 12

RFI Global Services Ltd
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SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700004R

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 (%):

45
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ISSUE DATE: 09 OCTOBER 2012

Transmitter AC Conducted Spurious Emissions (continued)

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.155 Live 51.4 65.8 14.4 Complied
0.159 Live 51.2 65.5 14.3 Complied
0.195 Live 42.3 63.8 215 Complied
16.476 Live 31.6 60.0 28.4 Complied
16.935 Live 31.6 60.0 28.4 Complied
17.498 Live 30.2 60.0 29.8 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.164 Live 35.2 55.3 20.1 Complied
0.209 Live 28.4 53.3 24.9 Complied
14.271 Live 23.0 50.0 27.0 Complied
14.456 Live 20.5 50.0 29.5 Complied
16.229 Live 31.8 50.0 18.2 Complied
16.971 Live 24.2 50.0 25.8 Complied

RFI Global Services Ltd
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VERSION 5.0 ISSUE DATE: 09 OCTOBER 2012

Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

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

0.150 Neutral 49.7 66.0 16.3 Complied
0.155 Neutral 48.8 65.8 17.0 Complied
14.361 Neutral 20.5 60.0 39.5 Complied
14.469 Neutral 22.8 60.0 37.2 Complied
16.773 Neutral 30.6 60.0 29.4 Complied
17.219 Neutral 29.4 60.0 30.6 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

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

0.155 Neutral 34.1 55.8 21.7 Complied
0.155 Neutral 33.9 55.8 21.9 Complied
13.479 Neutral 13.7 50.0 36.4 Complied
14.352 Neutral 14.6 50.0 35.4 Complied
16.899 Neutral 23.8 50.0 26.2 Complied
18.546 Neutral 17.9 50.0 32.1 Complied
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Transmitter AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

T 8
51 s
w01 i
65 o
0T I 60
55 s
ol b
5% -
g M g
£ a0 £ a0
Y S
2
3 . 30 £ 4
*
2 pe S
. »>
2 < 2 v i
15 15
10 1
st s
3
150k 300 400 500 800 1 M oam s 6 8 lom M  3om 150k 30 400 500 800 M M sM6 8 oM 20 oM
Frequency in Hz Freguency in Hz.

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

Test Equipment Used:

RFIID | Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M1263 | EMI Test Receiver ESIB7 04 Apr 2013 12
A1830 | Pulse Limiter ESH3-Z2 25 Feb 2013 12
A649 Single Phase LISN ESH3-z5 19 Feb 2012 12

RFI Global Services Ltd
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5.2.4. Transmitter 26 dB Emission Bandwidth

Test Summary:

Test Engineer: Andrew Edwards Test Date: 22 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: Part 15.403(i)

Industry Canada Reference: N/A

Test Method Used: FCC KDB 789033 Section D)

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 39

Note(s):

1. Measurements were performed on the worst case data rates declared by the customer.
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

2. Final measurements were performed in each supported operating band using the above configurations
on the bottom, middle and top channels.
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.15-5.25 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5180 BPSK 19.158

Middle

5200

BPSK

19.118

Top

5240

BPSK

18.998

Delta 1 [T1] RBW 200 kHz RF Att 10 dB Delta 1 [T1] RBW 200 kHz RF ATt 10 dB
Ref Lvi -0.50 dB vBwW 1 MHz Ref Lvi 1.36 dB VBW 1 MHz
20 dBm 19.15831663 MHz SWT 5 ms unit dBm 20 dBm 19.11823647 MHz SWT 5 ms uUnit dBm
23.3 BB Offspt v1[r1] _27.28 dB 23.2 ps Offspt vilrr1 _28.53 dBr
5.17044088 GHz| 5.19044088 GHz]
al [TIT —0.50 dB al|[T1] ~36 dB
9.15831663 MHZ| 19.11823647 MHZz|
01 =1 {dB o o p1 =0.7 dBm MW
D2 |-27 dBi l — 02 -26.7 L
[ t

\
\;
o™

il

-4q)

T

k«o—\

g

ki

_8

Center 5.18 GHz

ritle: 89958
Comment A: 26dB BANDWIDTH
pate:

6 MHz/

22.AUG.2012 15:29:59

Span 60 MHz

Center

[Title:
Comment A:
pate:

6 MHz/ Span 60 MHz

5.2 GHz
89958

26dB BANDWIDTH
22.AUG.2012 15:25:15

Bottom Channel

Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
Ref Lvi 0.30 dB VB 1 MHz
20 dBm 18.99799599 MHz SWT 5 ms Unit dBm
23.2 fiB Offspt vilrr _24.76 dB;
5.23044088 GHZ]
2T [TIT 30 dB
8.99799599 MHz|
|01 =00 dB
} /} \
D2 |-26.9 dem # E

MWW

M%M

M Ll L

H i

-8

r

Center 5.24 GHz

[Title: 89958
Comment A: 26dB BANDWIDTH

pate:

6 MHz/ span

22.AUG.2012 15:14:03

60 MHz

Top Channel

Middle Channel

RFI Global Services Ltd
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5260 BPSK 6 19.058

Middle

5300

BPSK

19.158

Top

5320

BPSK

18.998

Delta 1 [T1] RBW 200 kHz ~ RF Att 10 dB

Ref Lvl 0.31 dB VB 1 MHz
20 dBm 19.05809283 MHz SWT 5 ms Unit dBm
23.4 fiB Offspt vilrr1y _24.73 dBn
5.25044088 GHz|
2T [TIT 3T B
9.05809283 MHz|

s PN
-2
D2 |-26 dBm|

Sl o]

-7

-8

Center 5.26 GHz

[Title: 89958
Comment A: 26dB BANDWIDTH
pate:

6 MHz/ Span 60 MHz

22.AUG.2012 15:35:03

Delta 1 [T1] RBW 200 kHz  RF Att 10 dB

@ Ref LvI 0.58 dB VBW 1 MHz
20 dBm 19.15831663 MHz ~ SWT 5 ms unit dBm
23.5 dB Offsft vilm _28.29 dB:
5.29044088 GHz|
AT[TTIT 55 dB

19.15831663 MHZ]

MW

-20

|—D2 -26.6

"\\\
\
|

i

-70

Center 5.3 GHz 6 MHz/

[Title: 89958
Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 15:42:32

Span 60 MHz

Bottom Channel

Delta 1 [T1] RBW 200 kHz ~ RF Att 10 dB

Ref Lvl 0.91 dB vBW 1 MHz
20 dBm 18.99799599 MHz SwT 5 ms Unit dBm
23.5 [iB Offspt valrr1y _27.62 den
5.31044088 GHz|
AT 71T oT a8
8.99799599 MHz

D2 |-25.8 dBm 1 kl

Wyl
Wb

-8

Center 5.32 GHz

Title: 89958
Comment A: 26dB BANDWIDTH
pate:

6 MHz/ Span 60 MHz

22.AUG.2012 15:46:56

Top Channel

Middle Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5500 BPSK 18.998

Middle

5600

BPSK

19.078

Top

5700

BPSK

19.118

RBW

o

\
xl
p

Delta 1 [T1] RBW 200 kHz  RF Att 10 dB Delta 1 [T1] 200 kHz  RF Att 10 dB
Ref Lvi 1.78 dB VBW 1 MHz Ref Lvi 2.85 dB vBW 1 MHz
20 dBm 18.99799599 MHz SwT 5 ms Unit dBm 20 dBm 19.07815631 MHz swT 5 ms unit dBm
23.6 [B Offspt v1[r1] _24.21 dBy 23.6 B Offset vir _29.05 dB
5.49044088 GHz| 5.59032064 GHZ]
2l [TIT 78 dB 1c 2T ITIT Z.85 dB
8.99799599 MHz 19.07815631 MHz
D1 -0.{1 dBm W”'VW" af s W
/ -2¢
|—>D2 |-26.1 dBm Y D2 |-26.3 dBm

!

\

"

%

_8

el

a

.

b

_8

Center 5.7 GHz

ritle: 89958
Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 16

6 MHz/

:32:16

Span

60 MHz

Top Channel

Center 5.5 GHz 6 MHz/ Span 60 MHz Center 5.6 GHz 6 MHz/ Span 60 MHz
Title: 89958 Title: 89958
Comment A: 26dB BANDWIDTH Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 15:51:56 Date: 22.AUG.2012 15:58:32
—
Delta 1 [T1] RBW 200 khz  RF Att 10 dB
Ref Lvi -3.53 dB VB 1 MHz
20 dBm 19.11823647 MHz SWT 5 ms Unit dBm
23.8 fiB Offspt Y1 [T1] -25.32 dBy
5.69044088 GHz]
X al [T1] -3.53 dB
9.11823647 MHZ|
D1 0.6 dBm (fwm
|—o02 [-25.4 dBm f \t

RFI Global Services Ltd
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.15-5.25 GHz band

Channel

Frequency (MHz)

Modulation
scheme

Data Rate
Mbps / MCS

26 dB Emission
Bandwidth
(MHz)

Bottom

5180

BPSK

6.5/0

19.359

Middle

5200

BPSK

6.5/0

19.359

Top

5240

BPSK

6.5/0

19.359

Delta 1 [T1] RBW 200 kHz RF Att 10 dB Delta 1 [T1] RBW 200 kHz RF ALt 10 dB
Ref Lv1 -2.75 dB vBwW 1 MHz Ref Lvi -1.21 dB VBW 1 MHz
20 dBm 19.35871743 MHz SWT 5 ms unit dBm 20 dBm 19.35871743 MHz SWT 5 ms uUnit dBm
23.3 PB Offspt v1[r1] _26.57 dB 23.2 (B Offspt vilrr1 _28.57 dBr
5.17032064 GHz| 5.19032064 GHz]
al [TIT —4.75 dB Al[[TIT =121 dB
9.35871743 MHZ| 19.35871743 MHZz|
q
I D1 -1/3 dB RPWZaY ey D1 =0.8 dBm (‘MW
—>D2 |-27.3 dBm # D02 -26.8 El

|
%
R

-4q)

WPV C

|
|

MM

_8

Center 5.24 GHz

[Title: 89958
Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 17:42:17

6 MHz/

Span 60 MHz

Top Channel

Center 5.18 GHz 6 MHz/ Span 60 MHz Center 5.2 GHz 6 MHz/ Span 60 MHz
[Title: 89958 [Title: 89958
[Comment A: 26dB BANDWIDTH [Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 17:54:27 Date : 22.AUG.2012 17:50:29
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref LvI 0.26 dB VBW 1 MHz
20 dBm 19.35871743 MHz SWT 5 ms unit dBm
23.2 {B Offset Y1 [T1] _271.44 dB
5.23032064 GHz|
2l [TIT ~26 dB
9.35871743 MHz|
|01 0.9 dB "*v-V"NVmW""
. // \‘\
D2 |-26.9 dBm # k
. Wm/ Mg [ -
-6
-7
_a
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 19.238

Middle

5300

BPSK

6.5/0

19.399

Top

5320

BPSK

6.5/0

19.359

Delta 1 [T1] RBW 200 kHz  RF Att 10 dB Delta 1 [T1] RBW 200 kHz  RF Att 10 dB
Ref LI 0.00 dB vBW 1 MHz Ref LvI 0.35 dB VBW 1 MHz
20 dBm 19.23847695 MHz ~ SWT 5 ms unit dem 20 dBm 19.39879760 MHz ~ SWT 5ms  Unit dBm
23.4 HB Offspt vilrm _27.02 dBn 23.5 dB Offsft vilm _27.32 dB:
5.25032064 GHz 5.29032064 GHz|
AT [TIT 00 dB AT[TTIT 35 a8
9.23847695 WHz] 19.39879760 MHZ]
T e T MWM\W
) / \‘ b j \Y‘
|02 |-27.1 dBn | 02 -27 dBn|
j’ \ / | f\
il WW ML ] T
Luyimg N i
= { -70|
_8 B
Center 5.26 GHz 6 MHz/ Span 60 MHz Center 5.3 GHz 6 MHz/ Span 60 MHz
ricie: 89958 Titte: 89958
Comment A: 26dB BANDWIDTH comment A: 26dB BANDWIDTH
pate: 22.AUG.2012  17:37:53 pate: 22.AUG.2012 17:32:44

Bottom Channel Middle Channel

Delta 1 [T1] RBW 200 kHz ~ RF Att 10 dB

Ref Lvl -1.58 dB vBW 1 MHz
20 dBm 19.35871743 MHz SwT 5 ms Unit dBm
23.5 [iB Offspt valrr1y _24.82 dBr
5.31032064 GHz|
AT 71T —I-58 a8
9.35871743 MHz

D2 |-26.4 dBm

i

-8

Center 5.32 GHz 6 MHz/ Span 60 MHz

Title: 89958
Comment A: 26dB BANDWIDTH
Date: 22.AUG.2012 17:06:50

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 19.479

Middle

5600

BPSK 6.5/0

19.359

Top

5700

BPSK 6.5/0

19.359

TT

\N”WWMW

_8
Center 5.5 GHz

Delta 1 [T1] RBW 200 kHz RF Att 10 dB Delta 1 [T1] RBW 200 kHz RF ALt 10 dB

Ref Lv1 0.51 dB vBwW 1 MHz Ref Lvi 1.90 dB VBW 1 MHz
20 dBm 19.47895792 MHz SWT 5 ms unit dBm 20 dBm 19.35871743 MHz SWT 5 ms uUnit dBm
23.8 HB Offspt v1[r1] _27.89 dB 23.8 (B Offspt vilrr1 _27.97 dBr
5.49020040 GHz| 5.59020040 GHz]
2l [T1T 51 dB Al L[T1T ~90 dB
9.47899792 MHZ| 19.35871743 MHZz|

B Vg fron o e MW
D2 |-26.5 dBm # & D2 -26.3 J

|
%
\

MM

Center 5.6 GHz

-6

-7

-8

Center 5.7 GHz

6 MHz/ Span 60 MHz

[Title: 89958
Comment A: 26dB BANDWIDTH
pate: 22.AUG.2012 16:27:16

6 MHz/ Span 60 MHz 6 MHz/ Span 60 MHz
[Title: 89958 [Title: 89958
[Comment A: 26dB BANDWIDTH [Comment A: 26dB BANDWIDTH
Date: 22.AUG.2012 16:52:22 Date: 22.AUG.2012 16:47:36
Delta 1 [T1] RBW 200 kHz RF Att 10 dB
Ref Lvl 1.77 dB VBW 1 MHz
20 dBm 19.35871743 MHz SWT 5 ms unit dBm
23.8 [iB Offspt vilrm _>7.87 dbi
5.69020040 GHz|
Al [TIT dB
9.35871|743 MHz|
oL 0-§ c PNV NN
~1
D2 |-25.2 dBm ‘1

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Test Equipment Used:

RFIID | Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
L1067 | Test Receiver ESIB 40 29 May 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12

RFI Global Services Ltd
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5.2.5. Transmitter 99% Emission Bandwidth

Test Summary:

Test Engineer: Andrew Edwards Test Date: 22 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: N/A

Industry Canada Reference: RSS-210 A9.2

Test Method Used: RSS-Gen 4.6.1 & FCC KDB 789033 D) /

Tested using the occupied bandwidth function of a test receiver

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 40
Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a test receiver occupied bandwidth function
with the test receiver set to the appropriate bandwidth according to the channel width under test.
Measurement bandwidths were set automatically by the test receiver.

3. The Measurements were performed on the worst case data rates declared by the customer.

o] 802.11a: 6 Mbps.
o 802.11n: 6.5 Mbps / MCSO0.

2. Final measurements were performed in each supported operating band using the above configurations

on the bottom, middle and top channels.
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Transmitter 99 % Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.15-5.25 GHz

band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5180 BPSK 6 16.593

Middle 5200

BPSK

16.593

5240

Top

BPSK

16.473

Marker 1 [T1] RBW 300 kHz ~ RF Att 10 dB
® Ref Lvl -2.10 dBm  VBW 1 MHz

20 dBm 5.18000000 GHz SWT 5 ms Unit dBm

23.3 fiB Offspt vilrr1y _4.10 den

5.18000000 GHz|

OPB 6-5931H637 WHZ]

V11 [T1] -8.19 dBi

1 5.17164329 GH

RS ey VT2 [T1] -9.03 dB

V/ \‘g 5.18823647 GHz|
-2

M |LW,L,.w W’MM Mwih i ~
-7
_8

Center 5.18 GHz 6 MHz/ Span 60 MHz

[Title: 89958
Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 14:49:12

Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
@ Ref Lvl -1.29 dBm VvBW 1 MHz

20 dBm 5.20000000 GHz SwT 5 ms Unit dBm

23.2 pB offsht vilm {29 ds:
5.20000000 GHZ]

oP 1659314637 W]

V11 [T1] -8.26 dBi

5.1916. 9 GH:

V12 [T1] -9.28 dBr

Y \-\72 5.20823647 GHz

-20

g Il

Aol

-70

pate:

Center 5.2 GHz

[Title:
Comment A: 99% EMISSION BANDWIDTH

6 MHz/ Span 60 MHz

89958

22.AUG.2012 14:56:03

Bottom Channel

Varker 1 [T1] RBW 300 kHz  RF Att 10 dB
@ Ref LI -2.47 dBm  VBW 1 MHz
20 dBm 5.24000000 GHz ~ SWT 5 ms unit dBm
23.2 [iB Offspt vina .47 der
5.24000000 GHz
oPE 647294589 Wz
vT1 [T1] -§.70 dBn
5 5.23164329 GHz
TN T VT2 [T1] -1.90 dBi
I{NA ‘\‘\’{72 5.24811623 GHz|
-3
-4
W Nu ll
g
_8

Center 5.24 GHz 6 MHz/ Span 60 MHz

Title: 89958
[Comment A: 99% EMISSION BANDWIDTH
22.AUG.2012 18:24:40

pate:

Top Channel

Middle Channel
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Transmitter 99 % Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5260 BPSK 6 16.593

Middle 5300

BPSK

16.593

5320

Top

BPSK

16.473

Center 5.26 GHz 6 MHz/

[Title: 89958
Comment A: 99% EMISSION BANDWIDTH

pate: 22.AUG.2012 18:37:17

Span 60 MHz

Marker 1 [T1] RBW 300 kHz ~ RF Att 10 dB Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl -1.66 dBm  VBW 1 MHz Ref Lvl -2.36 dBm VvBW 1 MHz
20 dBm 5.26000000 GHz SWT 5 ms Unit dBm 20 dBm 5.30000000 GHz SwT 5 ms Unit dBm
23.4 B OFfspt vilrm _1.66 den 23.5 pB offsht vilm 1 36 aB
5.26000000 GHz| 5.30000000 GHZ]
OPB 6-5931H637 WHZ] oP 1659314637 W]
V11 [T1] -8.36 dBi V11 [T1] -8.56 dBi
1 5.2516:. 9 GH: 5.2916. 9 GH:
TR ST VT2 [T1] -9.31 dB VT2 [T1] -9.28 d8n
. \'V 5.26823647 GHz| T 2 5.30823647 GHz
-2 -20q|
AL k\Mm.l (N I, M.JA T -
T T WA A fdnad ANV
=7 -7q|
8

[Title

pate:

Center 5.3 GHz

6 MHz/
89958

Comment A: 99% EMISSION BANDWIDTH

22.AUG.2012 18:41:28

Span 60 MHz

Bottom Channel

Title: 89958
[Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 18:45:11

Varker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref LI -1.19 dBm  VBW 1 MHz
20 dBm 5.32000000 GHz ~ SWT 5 ms unit dBm
23.5 B Offspt vina 110 der
5.32000000 GHz
oPE 647294589 Wz
vT1 [T1] -71-.63 dBn
1 5.31164329 GHz
. P T N , VT2 [T1] ~1.25 dBi
5.32811623 GHz|
3
4
. M 'WJ\ L
ot k)
8
Center 5.32 GHz 6 MHz/ Span 60 MHz

Top Channel

Middle Channel
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Transmitter 99 % Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5500 BPSK 16.593

Middle

5600

BPSK

16.593

Top

5700

BPSK

16.593

RBW

A
/

\

|

\

!

!

Sy

L

_8

RBW

Marker 1 [T1] 300 kHz RF Att 10 dB Marker 1 [T1] 300 kHz RF ALt 10 dB
® Ref Lv1 -1.13 dBm vBwW 1 MHz @ Ref Lvi -1.08 dBm VBW 1 MHz

20 dBm 5.50000000 GHz SWT 5 ms unit dBm 20 dBm 5.60000000 GHz SWT 5 ms uUnit dBm

23.6 HB Offspt v1[r1] _1.13 dB: 23.8 (B Offspt vilrr1 _1.08 den
5.50000000 GHz| 5.60000000 GHz]

OPB 6.59318637 MHZ OP 16.59318637 WHZ

V11 [T1] -71.79 dBn V11 [T1] -9.52 dBn

1 5.49164329 GHz| o 5.59152305 GHz]

W“w’ VT2 [T1] -9.48 dBnm M 12 VTR [T1] -71.03 dBi

\\92 5.50823647 GHz| \w 5.60811623 GHz|

e
[ \

\

-4q)

-50

or®

|

g,

C

Center 5.7 GHz

[Title: 89958
Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 19:00:15

6 MHz/ Span 60 MHz

To

p Channel

Center 5.5 GHz 6 MHz/ Span 60 MHz enter 5.6 GHz 6 MHz/ Span 60 MHz
ritie: 89958 Title: 89958
Comment A: 99% EMISSION BANDWIDTH Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012  18:53:10 pate: 22.AUG.2012 18:56:48
Varker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl -0.70 dem  VBW 1 MHz
20 dBm 5.70000000 GHz ~ SWT 5ms  Unit dem
23.8 [iB Offspt vi .70 B
5.70000000 GHz|
oPE 550318637 Tz
V11 [T1] -§.45 dBi
WW 5.69152305 GHz|
VT2 [T1] -7.42 dB
o 2
5.70811623 GHZ]
1
A W W 1L
W ity
-6
=7
_8
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Transmitter 99 % Emission Bandwidth (continued)
Results: 802.11n / 20 MHz / 5.15-5.25 GHz band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps / MCS Bandwidth
(MHz)

Bottom 5180 BPSK 6.5/0 17.555

Middle 5200 BPSK 6.5/0 17.555

Top 5240 BPSK 6.5/0 17.435

Marker 1 [T1] RBW 300 Knz  RF ATt 10 dB Marker 1 [T1] RBW 300 Kz RF ACT 10 dB

® Ref Lvi -3.40 dBm VBW 1 MHz @ Ref Lvl -2.72 dBm VBW 1 MHz
20 dBm 5.18000000 GHz SwT 5 ms Unit dBm 20 dBm 5.20000000 GHz Bl 5 ms Unit dBm
23.3 PB Offspt v1[r1] _4.40 dB: 23.2 (B Offspt vilrr1 _4.72 den
5.18000000 GHz] 5.20000000 GHzZ]
OFB 755511022 WAz oP 17-55511022 WHZ|
V11 [T1] -7.08 dBn V11 [T1] -71.06 dBn

5.17116232 GHZ| o 5.19116232 GHZz]
T W’”’\;‘”\r\m VT2 1] ~7.60 dBn T P ey 2VT [T11 -4.15 dB)
5.18871743 GHz| 5.20871743 GHz|

* ML“,W WM - W W

i

_8

Center 5.18 GHz 6 MHz/ Span 60 MHz Center 5.2 GHz 6 MHz/ Span 60 MHz
ritle: 89958 Title: 89958
comment A: 99% EMISSION BANDWIDTH Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 19:29:18 pate: 22.AUG.2012 19:33:08

Bottom Channel
Middle Channel

Marker 1 [T1] RBW 300 Knz  RF ATt 10 dB
@Ref Lvi -2.67 dBm VBW 1 MHz
20 dBm 5.24000000 GHz SwT 5 ms Unit dBm
23.2 B Offspt V1 [T1] _4.67 dB
5.24000000 GHz|
OFB 743486974 WAz
V11 [T1] -§.45 dBn

5.23116232 GHz

1
-\rrwm\,mwwzvm [RES] ~7.11 dBn

5.2485d719 GHz

/ \
. WMM MM .

Center 5.24 GHz 6 MHz/ Span 60 MHz

ritle: 89958
Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 19:36:49

Top Channel

Page 38 of 118 RFI Global Services Ltd




TEST REPORT

VERSION 5.0

SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

Transmitter 99 % Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 17.555

Middle

5300

BPSK

6.5/0

17.555

Top

5320

BPSK

6.5/0

17.555

Sty

-8

Center 5.32 GHz

Title: 89958
[Comment A: 99% EMISSION BANDWIDTH
Date: 22.AUG.2012 19:18:42

6 MHz/ Span

60 MHz

Top Channel

Marker 1 [T1] RBW 300 kHz ~ RF Att 10 dB Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvl -3.04 dBm  VBW 1 MHz Ref Lvl -3.64 dBm  VBW 1 MHz
20 dBm 5.26000000 GHz ~ SWT 5 ms Unit dBm 20 dBm 5.30000000 GHz ~ SWT 5 ms Unit dBm
23.4 HB Offskt vilrr1y -3.04 dBn 23.5 dB Offsft virr 364 o
5.26000000 GHz| 5.30000000 GHZ]
OPB 55511022 THZ] oP 17-55511022 W]
V11 [T1] -6.50 dB V11 [T1] -7.23 dBi
4 5.2511 GH. 5.2911 GH.
T1 W‘/’\Y‘*«wﬂ- ZVTZ [r1] -§.06 dB T ZVT [T11 -7.84 dBn
\‘} 5.26871{743 GHz] 5.30871{743 GHZ]
-2 -20q|
/ \I / \
. .~MM M““”‘m.n i Ly WW MI;I. Ly
AT U [ Sl ey
=7 -7q|
8 -
Center 5.26 GHz 6 MHz/ Span 60 MHz Center 5.3 GHz 6 MHz/ Span 60 MHz
ritie: 89958 Title: 89958
Comment A: 99% EMISSION BANDWIDTH [Comment A: 99% EMISSION BANDWIDTH
pate: 22_AUG.2012 19:42:38 pate: 22_AUG.2012 19:22:12
Marker 1 [T1] RBW 300 kHz ~ RF Att 10 dB
Ref Lvl -3.28 dBm  VBW 1 MHz
20 dBm 5.32000000 GHz ~ SWT 5 ms Unit dBm
23.5 [iB Offspt valrr1y 428 dbn
5.32000000 GHz|
OB 55511022 THZ]
vT1 [T1] -§.16 dBnj
5.3111 GHz|
11 At NN VT2 [T1] -1.59 dBi
W 5.32871(743 GHZ]
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Transmitter 99 % Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 99 % Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 17.675

Middle

5600

BPSK

6.5/0

17.435

Top

5700

BPSK

6.5/0

17.435

RBW

RBW

\

T

\
e

-7

-8

Center 5.7 GHz

[Title: 89958
Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 19:05:37

6 MHz/ Span 60 MHz

To

p Channel

Marker 1 [T1] 300 kHz ~ RF Att 10 dB Marker 1 [T1] 300 kHz ~ RF Att 10 dB
Ref Lvl -2.68 dBm  VBW 1 MHz Ref Lvl -1.77 dBm  VBW 1 MHz
20 dBm 5.50000000 GHz ~ SWT 5 ms Unit dBm 20 dBm 5.60000000 GHz ~ SWT 5 ms unit dBm
23.6 HB Offspt v1[r1] _d.68 dB: 23.8 ps Offspt vilrr1 _1.77 den
5.50000000 GHz] 5.60000000 GHZ]
OPB 7.6 (070 MHZ| OP 17.4348€974 WHZ|
V11 [T1] -7.83 dBn V11 [T1] -6.33 dBn
1 5.49104208 GHz o 5.59116232 GHz
N WP LR 72 111l _4.09 den T PG oV TR [T1] -§.75 dB
f’f 5.50871(743 GHz] W 5.60859719 GHZ]
B WJ \% “ NM/ \\L‘
- MW Wh.] A —suM Al
_8 -
Center 5.5 GHz 6 MHz/ Span 60 MHz Center 5.6 GHz 6 MHz/ Span 60 MHz
Title: 89958 Title: 89958
Comment A: 99% EMISSION BANDWIDTH [Comment A: 99% EMISSION BANDWIDTH
pate: 22.AUG.2012 19:15:30 pate: 22.AUG.2012 19:09:08
Marker 1 [T1] RBW 300 kHz  RF Att 10 dB
Ref Lvi -0.84 dBm  VBW 1 MHz
20 dBm 5.70000000 GHz ~ SWT 5 ms Unit dBm
23.8 fiB Offspt vilrr _d.84 am:
5.70000000 GHz]
OB TA348GO7E W]
V11 [T1] -4.35 dB
W 5.69116232 GHZ]
s 2972 [T1] -4.62 dB;
5.70859719 GHz]
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Transmitter 99 % Emission Bandwidth (continued)

Test Equipment Used:

RFIID | Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
L1067 | Test Receiver ESIB 40 29 May 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
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5.2.6. Transmitter Maximum Conducted Output Power

Test Summary:

Test Engineer:

Andrew Edwards

Test Date: 23 August 2012

Test Sample Serial Number:

HX2W91SC700031T

FCC Reference:

Part 15.407(a)(1)

Industry Canada Reference:

N/A

Test Method Used:

FCC KDB 789033 D01 Section C)3)b)

Environmental Conditions:

Temperature (°C):

28

Relative Humidity (%):

38

Note(s):

1. All conducted power tests were performed using a spectrum analyser in accordance with FCC KDB

789033 D01 C)3)b) Method SA-1.

2. Measurements were performed on the worst case data rates declared by the customer

o0 802.11a: 6 Mbps.

0 802.11n: 6.5 Mbps / MCSO.
The EUT was transmitting at >99% duty cycle.

The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The conducted
power limit as calculated below has been reduced by 0.2 dB as the 6 dBi gain allowed was exceeded by
0.2 dB according to Part 15.407(a)(1).

5. The Part 15.407(a)(1) limit is the lesser of 50 mW (17.0 dBm) or 4 dBm + 10 log;, B, where B is the

previously measured 26 dB emission bandwidth in MHz.

below:

802.11a 20 MHz channel width / Bottom channel
802.11a 20 MHz channel width / Middle channel

The limit for each channel was calculated as

4 dBm + 10 log;p 19.2 = 16.9 dBm
4 dBm + 10 logyp 19.1 = 16.8 dBm

802.11a 20 MHz channel width / Top channel = 4 dBm + 10 log;o 19.0 = 16.8 dBm
802.11n 20 MHz channel width / Bottom channel = 4 dBm + 10 log;p 19.4 = 16.9 dBm
802.11n 20 MHz channel width / Middle channel = 4 dBm + 10 log;o 19.4 = 16.9 dBm

802.11n 20 MHz channel width / Top channel = 4 dBm + 10 log;o 19.4 = 16.9 dBm

Therefore the lesser of the two limits is the calculated limit above. This was applied to the results.
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Transmitter Maximum Conducted Output Power (5.15-5.25 GHz band) (continued)

Results: FCC Part 15.407 / 802.11a /20 MHz / 6 Mbps / BPSK

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5180 6.0 16.7 10.7 Complied

Middle

5200

6.1

16.6

10.5

Complied

Top

5240

5.9

16.6

10.7

Complied

A |

-4g /
-50

-60|

-70

c
_anl |

Center 5.24 GHz

[ritle: 89958

[Comment A: CONDUCTED POWER

4 MHz/

ato: 23.AU6.2012 12:37:50

Span 40 MHz

Top Channel

Marker 1 [T1] RBW T Mhz R Att 10 OB Marker 1 (111 RBH T Mz R Att 10 B
Ref Lvl -5.70 dén  VBW 3 MHz Ref Lvl -4.85 cBn  VBU 3 MHz
20 dém 5.18000000 GHz  SHT 5ns  Unit oBn 20 dBm 5.20000000 GHz ~ SHT 5ns  Unit B
20,
23.3 [B Offept vilir1 70 ] gy 23.2 [B Offopt v L85 o] g
5. 16000p00 GHZ| 5.20000000 GHZ]
19 TH[FRR 500 B 10 TH - TT dBm
CH[BW | 90.00000p00 MHz cH 0. 00000000 HHZ|
y
i '\/MMW x/‘“\/\,k\ y |y
/ \ 20
b 30
4| / -4g /
-50| -50|
—EB0| -EB0|
-70| 70|
C
c c
_anl | _p0 |
Center 5.18 GHz 4 Mz, Span 40 MHz Center 5.2 GHz 4 MHz, Span 40 MHz
fritle: 89958 fritie: 89958
Fomment A: CONDUCTED POMER Fonment A: CONDUCTED POMER
oo 23.AUG.2012 12:27:01 o to: 23.AUG.2012  12:33:13
Marker 1 (111 RGN T Mhz R Att 10 B
Ref Lvl -7.57 dgm  VBW 3 MHz
20 dém 5.24000000 GHz  SHT 5nms  Unit oBn
20,
23.2 [B Offsgt vilir1 57 o] gy
5.24000p00 GHZ|
10 THPIR 5197 6
CH[BW | 20.00000p00 MHz,
g
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Transmitter Maximum Conducted Output Power (5.15-5.25 GHz band) (continued)

Results: FCC Part 15.407 / 802.11n / 20 MHz / 6.5 Mbps / MCS0 / BPSK

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5180 5.8 16.7 10.9 Complied

Middle

5200

6.0

16.7

10.7

Complied

Top

5240

6.0

16.7

10.7

Complied

Marker 1 [T1] RBW T Mhz R Att 10 OB
@Ref Lyl -6.00 dBm  VBM 3 MHz
20 dBn 5.18000000 GHz  SHT 5ms  Unit dBn
23.3 B Offsht Vil 00 cBr] gy
5.18000p00 GHz
19 TH[FRR ERCRCET
CH{BW | 40.00000p00 MHZ|

. L VY W A

-40] /
-50)

Marker 1 (111 RBH T Mz R Att 10 B
@Ref Lvi -6.34 dBn  VBM 3 MHz
20 dBm 5.20000000 GHz ~ SWT 5ms Uit dBm
rmzfmoreh Vil g .54 don) g
5.20000p00 GHz,
10 TH PR 5 97 dBw

CH (BW 20.00000000 MHz

ANV, |

Top Channel

-60| -E0|
-70) -70|
C co
c c
_anl | _p0 |
Center 5.18 GHz 4 Mz, Span 40 MHz Center 5.2 GHz 4 MHz, Span 40 MHz
fritle: 89958 fritie: 89958
Fomment A: CONDUCTED POMER Fonment A: CONDUCTED POMER
oo 23.AUG.2012  14:30:45 o to: 23.AUG.2012  14:24:16
Marker 1 (111 RGN T Mhz R Att 10 B
Ref Lvl -5.23 d8m  VBW 3 MHz
20 dém 5.24000000 GHz  SHT 5nms  Unit oBn
20,
23.2 [B Offsgt vilir1 25 db] gy
5.24000p00 GHZ|
10 THPIR T/ 03 5
CH[BW | 20.00000p00 MHz,
g
10| /A \
=
i / \
-50)
-0
-70)
C
c
el |
Center 5.24 GHz 4 MHz/ Span 40 Iz
fritle: 89958
Fomment A: CONDUCTED POMER
ate: 23.AUG.2012  14:20:00
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: Part 15.407(a)(2)

Industry Canada Reference: RSS-Gen 4.8, RSS-210 A9.2(2) & A9.2(3)

Test Method Used: FCC KDB 789033 D01 Section C)3)b)

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 38
Note(s):

1. The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 log;o B, where B is
the previously measured 26 dB emission bandwidth in MHz. The limit for each channel was calculated
as below:

5.25-5.35 GHz band
802.11a 20 MHz channel width / Bottom channel = 11 dBm + 10 log;o 19.1 = 23.8 dBm
802.11a 20 MHz channel width / Middle channel = 11 dBm + 10 log;, 19.2 = 23.8 dBm
802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log;o 19.0 = 23.8 dBm
802.11n 20 MHz channel width / Bottom channel 11 dBm + 10 log;o 19.2 = 23.8 dBm
802.11n 20 MHz channel width / Middle channel 11 dBm + 10 logig 19.4 = 23.9 dBm
802.11n 20 MHz channel width / top channel = 11 dBm + 10 log;o 19.4 = 23.9 dBm

5.47-5.725 GHz band
802.11a 20 MHz channel width / Bottom channel = 11 dBm + 10 log;o 19.0 = 23.8 dBm
802.11a 20 MHz channel width / Middle channel = 11 dBm + 10 log;, 19.1 = 23.8 dBm
802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log;o 19.1 = 23.8 dBm
802.11n 20 MHz channel width / Bottom channel = 11 dBm + 10 log;o 19.5 = 23.9 dBm
802.11n 20 MHz channel width / Middle channel 11 dBm + 10 log;g 19.4 = 23.9 dBm
802.11n 20 MHz channel width / Top channel = 11 dBm + 10 log;o 19.4 = 23.9 dBm

The lesser of the two limits is the calculated limit above. This was applied to the FCC Part 15.407 results.

1. The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The conducted
power limit as calculated above has been reduced by 0.2 dB as the 6 dBi gain allowed was exceeded by
0.2 dB according to Part 15.407(a)(2).
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)
(continued)

2. The Industry Canada RSS-210 limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 log;, B, where B
is the previously measured 99% emission bandwidth The limit for each channel was calculated as below:

5.25-5.35 GHz band
802.11a 20 MHz channel width / Bottom channel =11 dBm + 10 log;q 16.6 = 23.2 dBm
802.11a 20 MHz channel width / Middle channel = 11 dBm + 10 log;o 16.6 = 23.2 dBm
802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log; 16.5 = 23.2 dBm
802.11n 20 MHz channel width / Bottom channel = 11 dBm + 10 log;o 17.6 = 23.5 dBm
802.11n 20 MHz channel width / Middle channel = 11 dBm + 10 logio 17.6 = 23.5 dBm
802.11n 20 MHz channel width / Top channel =11 dBm + 10 log;o 17.6 = 23.5 dBm

5.47-5.725 GHz band
802.11a 20 MHz channel width / Bottom channel =11 + 10 log;p 16.6 = 23.2 dBm
802.11a 20 MHz channel width / Middle channel = 11 + 10 log;, 16.6 = 23.2 dBm
802.11a 20 MHz channel width / Top channel =11 + 10 log;,16.6 = 23.2 dBm
802.11n 20 MHz channel width / Bottom channel =11 + 10 logyo 17.7 = 23.5 dBm
802.11n 20 MHz channel width / Middle channel =11 + 10 log;o 17.4 = 23.4 dBm
802.11n 20 MHz channel width / Top channel =11 + 10 log;p 17.4 = 23.4 dBm

The lesser of the two limits was applied to the Industry Canada RSS-210 results.
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: FCC Part 15.407 / 802.11a /20 MHz / 6 Mbps / BPSK / 5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 6.2 23.6 17.4 Complied
Middle 5280 6.3 23.6 17.3 Complied
Top 5320 6.6 23.6 17.0 Complied
Marker 1 [T1] %N 1 MHz RF Att 10 dB Marker 1 [T1] EN 1 MHz RF Att 10 dB
@Ref Lvl -4.96 dBm VBW 3 MHz @Ref Lvl -5.31 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SWT 5 ms Unit dBm 20 dBm 5.30000000 GHz SWT 5 ms Unit dBm
20, 20,
23.4 HB Dffset vi Tt 495 o8| e 23.5 @B Offsgt vi|iT1 -5[.31 dBmf e
5.26000p00 GHz| 5.30000000 GHz
19 THPRR ERERET 19 TRPIR ReisRGT
CH |BW 40.00000p00 MHz| CH |BW 40.00000[000 MHz|
0) 0)
1 -10)
/ \ / \
/ \ \
_ap| -40)
-50| / -50|
-60]| -60|
_7| -70)
Cl Ci
Ci Ci
-80l l -0l l
Center 5.26 GHz 4 MHz, Span 40 MHz Center 5.3 GHz 4 MHz, Span 40 MHz
[ritle: 83958 [ritle: 893958
[Comment A: CONDUCTED POWER LComment A: CONDUCTED POWER
ate: 23.AUG.2012 12:43:54 ate: 23.AUG.2012 12:48:02
Bottom Channel Middle Channel
Marker 1 [T1] %N 1 MHz RF Att 10 dB
@Ref Lvl -4.43 dBm VBW 3 MHz
20 dBm 5.32000000 GHz SWT 5 ms Unit dBm
255 B orreft vi Tt 443 dBn) e
5.32000p00 GHz|
19 THPRR B[ 52 aBn
CH |BW 40.00000p00 MHz|
0)
/\/«\MMM‘W\/\,AW
-10| / \
-40)|
-50)
L~ "\,\\\
-B0)
- 70|
Cl
Ci
-80l
Center 5.32 GHz 4 MHz/ Span 40 MHz
[ritle: 839958
[Comment A: CONDUCTED POWER
ate: 23.AU6.2012 12:52:12
Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: FCC Part 15.407 /802.11n / 20 MHz / 6.5 Mbps / MCSO0 / BPSK / 5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 6.0 23.6 17.6 Complied
Middle 5280 6.0 23.7 17.7 Complied
Top 5320 6.2 23.7 175 Complied
Marker 1 [T1] ﬁu 1 MHz RF Att 10 dB Marker 1 [T1] EN 1 MHz RF Att 10 dB
@Ref Lvl -4.87 dBm VBW 3 MHz @Ref Lvl -5.78 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SWT 5 ms Unit dBm 20 dBm 5.30000000 GHz SWT 5 ms Unit dBm
3.7 6 orrskt viloTt -4.87 Bl e 235 B orrskt vi |71 -o.78 dbn|
5.26000p00 GHz| 5.30000000 GHz
19 THPRR 5[ 95 aBn 19 TRPIR £ BRG]
CH |BW 40.00000p00 MHz| CH |BW 40.00000[000 MHz|

0)

Lo W\JM%

L]

-50

0)

g

10|

. [

-30) /
-4g)

50|

L

-50

— =
-60]|

- 70|

Cl
Ci
-80l
Center 5.32 GHz 4 MHz, Span 40 MHz

[ritle: 839958
[Comment A: CONDUCTED POWER

ate: 23.AUG.2012 13:538:10

Top Channel

-0 -60|
-7 -0
C C
c c
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: FCC Part 15.407 / 802.11a /20 MHz / 6 Mbps / BPSK / 5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 6.4 23.8 17.4 Complied

Middle

5600

6.9

23.8

16.9

Complied

Top
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Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: FCC Part 15.407 /802.11n / 20 MHz / 6.5 Mbps / MCSO0 / BPSK / 5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 5.8 23.9 18.1 Complied
Middle 5600 6.5 23.9 174 Complied
Top 5700 7.5 23.9 16.4 Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: Industry Canada RSS-210/20 MHz / 6 Mbps / BPSK / 5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 6.2 23.2 17.0 Complied
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16.9

Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: Industry Canada RSS-210/802.11n /20 MHz / 6.5 Mbps / MCS0 / BPSK / 5.25-5.35

GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 6.0 235 17.5 Complied

Middle

5300

6.0

23.5

17.5

Complied

Top
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6.2

23.5

17.3

Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: Industry Canada RSS-210/802.11a /20 MHz / 6 Mbps / BPSK /5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 6.4 23.2 16.9 Complied

Middle

5600

6.9

23.2

16.3

Complied

Top

5700

7.7

23.2

15.5

Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: Industry Canada RSS-210/802.11n /20 MHz / 6.5 Mbps / MCS0 / BPSK / 5.47-5.725

GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 5.8 235 17.7 Complied

Middle

5600

6.5

23.5

17.0

Complied

Top

5700

7.5

23.5

16.0

Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-Z52 07 Jun 2013 12
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5.2.7. Transmitter Maximum Equivalent Isotropically Radiated Power

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: N/A

Industry Canada Reference: RSS-210 A9.2(1)

Test Method Used: FCC KDB 789033 D01 Section C)3)b)

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 38

Note(s):

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

789033 D01 C)3)b) Method SA-1.
The EUT was transmitting at 100% duty cycle.

The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The antenna gain
was added to the conducted power to calculate the EIRP.

Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Conducted output power results previously measured were used to calculate the EIRP.

Measurements were then performed in these modes on bottom, middle and top channels in all operating
bands.

The Industry Canada RSS-210 Section A9.2(1) EIRP limit is the lesser of 200 mW (23.0 dBm) or 10 + 10
logip B, where B is the previously measured 99% emission bandwidth in MHz The limit for each channel
was calculated as below:

802.11a 20 MHz channel width / Bottom channel = 10 + 10 log; 16.6= 22.2 dBm
802.11a 20 MHz channel width / Middle channel = 10 + 10 log;o 16.6 = 22.2 dBm
802.11a 20 MHz channel width / Top channel = 10 + 10 log;o 16.5 = 22.2 dBm
802.11n 20 MHz channel width / Bottom channel = 10 + 10 logo 17.6 = 22.5 dBm
802.11n 20 MHz channel width / Middle channel = 10 + 10 log;q 17.6 = 22.5 dBm
802.11n 40 MHz channel width / Top channel = 10 + 10 log;o 17.5 = 22.4 dBm

The lesser of the two limits was applied to the Industry Canada RSS-210 results.
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Transmitter Maximum Equivalent Isotropically Radiated Power (5.15-5.25 GHz band)
(continued)

Results: Industry Canada RSS-210/802.11a /20 MHz / 6 Mbps / BPSK

Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5180 6.0 6.2 12.2 22.2 10.0 Complied
Middle 5200 6.1 6.2 12.3 22.2 9.9 Complied
Top 5240 5.9 6.2 12.1 22.2 10.1 Complied

Results: Industry Canada RSS-210/802.11n /20 MHz / 6.5 Mbps / MCSO0 / BPSK

Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5180 5.8 6.2 12.0 22,5 10.5 Complied
Middle 5200 6.0 6.2 12.2 22.5 10.3 Complied
Top 5240 6.0 6.2 12.2 22.4 10.2 Complied
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Transmitter Maximum Equivalent Isotropically Radiated Power (5.25-5.35 GHz & 5.47-5.725

GHz bands)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: N/A

Industry Canada Reference: RSS-210 A9.2(2) & A9.2(3)

Test Method Used: FCC KDB 789033 D01 Section C) 4) &

FCC KDB 662911 D01

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 38
Note(s):

1. The Industry Canada RSS-210 A9.2(2) & A9.2(3) EIRP limit is the lesser of 1 W (30.0 dBm) or 17 + 10
logio B, where B is the previously measured 99% emission bandwidth in MHz. The limit for each channel

was calculated as below:

5.25-5.35 GHz band
802.11a 20 MHz channel width / Bottom channel =17 + 10 log;o 16.6 = 29.2 dBm
802.11a 20 MHz channel width / Middle channel = 17 + 10 log; 16.6 = 29.2 dBm
802.11a 20 MHz channel width / Top channel = 17 + 10 log; 16.6 = 29.2 dBm
802.11n 20 MHz channel width / Bottom channel = 17 + 10 logyp 17.6 = 29.5 dBm
802.11n 20 MHz channel width / Middle channel = 17 + 10 log;o 17.6= 29.5 dBm
802.11n 20 MHz channel width / Top channel = 17 + 10 log; 17.6= 29.5 dBm

5.47-5.725 GHz band
802.11a 20 MHz channel width / Bottom channel =17 + 10 log;o 16.6 = 29.2 dBm
802.11a 20 MHz channel width / Middle channel = 17 + 10 log;p 16.6 = 29.2 dBm
802.11a 20 MHz channel width / Top channel =17 + 10 log;,16.6 = 29.2 dBm
802.11n 20 MHz channel width / Bottom channel =17 + 10 log;q 17.7 = 29.5 dBm
802.11n 20 MHz channel width / Middle channel =17 + 10 log;p 17.4 = 29.4 dBm
802.11n 20 MHz channel width / Top channel =17 + 10 log;p 17.4 = 29.4 dBm

The lesser of the two limits was applied to the Industry Canada RSS-210 results.

2. The Customer declared the antenna gain as 6.2 dBi in the 5.25 to 5.35 GHz and 2.55 dBi in the 5.47 to

5.725 GHz band.

3. Maximum calculated EIRP was <500 mW (27 dBm) in both operating bands, therefore there is no

requirement to implement TPC.
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Transmitter Maximum Equivalent Isotropically Radiated Power (5.25-5.35 GHz & 5.47-5.725

GHz bands) (continued)

Results: Industry Canada RSS-210/802.11a /20 MHz / 6 Mbps / BPSK / 5.25-5.35 GHz band

Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5260 6.2 6.2 12.4 29.2 16.8 Complied
Middle 5300 6.3 6.2 12.5 29.2 16.7 Complied
Top 5320 6.6 6.2 12.8 29.2 16.4 Complied
Results: Industry Canada RSS-210/802.11n /20 MHz /6.5 Mbps / MCSO / BPSK /5.25-5.35
GHz band
Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5260 6.0 6.2 12.2 29.5 17.3 Complied
Middle 5300 6.0 6.2 12.2 29.5 17.3 Complied
Top 5320 6.2 6.2 12.4 29.5 17.1 Complied
Results: Industry Canada RSS-210/802.11a /20 MHz / 6 Mbps / BPSK /5.47-5.725 GHz band
Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5500 6.4 2.55 8.95 29.2 20.25 Complied
Middle 5600 6.9 2.55 9.45 29.2 19.75 Complied
Top 5700 7.7 2.55 10.25 29.2 18.95 Complied
Results: Industry Canada RSS-210 / 802.11n / 20 MHz / 6.5 Mbps / MCS0 / BPSK / 5.47-5.725
GHz band
Channel Frequency Conducted Antenna EIRP (dBm) Limit Margin Result
(MHz) Power (dBm) Gain (dBi) (dBm) (dB)
Bottom 5500 5.8 2.55 8.35 29.5 21.05 Complied
Middle 5600 6.5 2.55 9.05 29.4 20.35 Complied
Top 5700 7.5 2.55 10.05 29.4 19.35 Complied
Test Equipment Used:
RFIID | Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-Z52 07 Jun 2013 12
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5.2.8. Transmitter Peak Power Spectral Density

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: Part 15.407(a)(1)

Industry Canada Reference: N/A

Test Method Used: FCC KDB 789033 E) referencing KDB 789033 C)3)b), Method SA-1

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 38
Note(s):

1. Transmitter Peak Power Spectral Density tests in all bands were performed using a test receiver in
accordance with FCC KDB 789033 D01 C)b) Method SA-1.

The EUT was transmitting at 100% duty cycle.

3. The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The peak power
spectral density limit of 4 dBm in any 1 MHz band has been reduced to 3.8 dBm as the 6 dBi gain
allowed was exceeded by 0.2 dB according to Part 15.407(a)(1).

4. Measurements were performed on the worst case data rates declared by the customer
o 802.11a: 6 Mbps.
o 802.11n: 6.5 Mbps / MCSO.

Measurements were then performed in these modes on bottom, middle and top channels in all operating
bands.
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Transmitter Peak Power Spectral Density (5.15-5.25 GHz band) (continued)

Results: 802.11a /20 MHz / 6 Mbps / BPSK

Frequency PPSD Limit Margin
Channel (MHz) (dBm /MHz) (dBm /MHz) (dB) Result
Bottom 5180 -3.2 3.8 7.0 Complied

Middle

5200

-3.1

3.8

6.9

Complied

Top

5240

-3.2

3.8

7.0

Complied
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teL &
ef Lvl -3.18 dBn  VBW 3 MHz &/ Ref Lvl -3.05 dBm  VBW 3 MHz
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10 10
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Bottom Channel Middle Channel
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20 dBm 5.24100200 GHz SWT 5 ms Unit dBm
20,
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0) T
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Center §5.24 BHz 4 MHz/ Span 40 MHz
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Transmitter Peak Power Spectral Density (5.15-5.25 GHz band) (continued)

Results: 802.11n /20 MHz / 6.5 Mbps / MCS0 / BPSK

Frequency PPSD Limit Margin
Channel (MHz) (dBm /MHz) (dBm /MHz) (dB) Result
Bottom 5180 -3.5 3.8 7.3 Complied

Middle 5200 -3.7

3.8 7.5 Complied

Top 5240 -3.2

3.8 7.0 Complied

ate

[ritle:
Comment A: PPSD

83358

B 23.AU6.2012 14:21:11

Top Channel
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Bottom Channel Middle Channel
D Marker 1 [11] RN TMHz  RF Att 10 dB
& Ret Lvl -3.19 dBn  VBW 3 MHz
20 dBn 5.23867735 GHz  SWT 5 ms unit dBm
23.2 ¢8 Offsgt vi|(T1] -3.19 B gy
5.23867735 GHz|
10
0 +
-10] //A \
-20| / \
-30) / \
-40]
-50]
-6l
_70)
R
Center 5.24 GHz 4 MHz/ Span 40 MHz

Page

62 of 118

RFI Global Services Ltd




TEST REPORT

VERSION 5.0

SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

Transmitter Peak Power Spectral Density (5.15-5.25 GHz band) (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-zZ52 07 Jun 2013 12

RFI Global Services Ltd
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Transmitter EIRP Spectral Density (5.15-5.25 GHz band)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: N/A

Industry Canada Reference: RSS-210 A9.2(1)

Test Method Used: FCC KDB 789033 E) referencing KDB 789033 C)3)b), Method SA-1

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 38

Note(s):

1. EIRP Spectral Density tests in all bands were performed using a spectrum analyser in accordance with

FCC KDB 789033 D01 C)3)b) Method SA-1.
The EUT was transmitting at 100% duty cycle.

The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The antenna gain
was added to the conducted PPSD to calculate the EIRP Spectral Density.

Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Conducted PPSD power results previously measured were used to calculate the EIRP Spectral Density.
Measurements were then performed in these modes on bottom, middle and top channels in all operating
bands.

FCC Part 15.407(a)(2) and Industry Canada RSS-210 A9.2(1) limits for EIRP spectral density in the
5.15-5.25 GHz operating band is <10 dBm/MHz.

Page 64 of 118 RFI Global Services Ltd




TEST REPORT

VERSION 5.0

SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

Transmitter EIRP Spectral Density (5.15-5.25 GHz band) (continued)

Results: 802.11a /20 MHz / 6 Mbps / BPSK

Frequency PPSD Antenna EIRP SD Limit Margin
Channel (MHz) dBm/MHz Gain (dBi) dBm/MHz (dBm) (dB) Result
Bottom 5180 -3.2 6.2 3.0 10.0 7.0 Complied
Middle 5200 -3.1 6.2 3.1 10.0 6.9 Complied
Top 5240 -3.2 6.2 3.0 10.0 7.0 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB > Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -3.18 dBm VBW 3 MHz %’ Ref Lvl -3.05 dBm VBW 3 MHz
20 dBm 5.17883768 GHz SWT 5 ms unit dBm 20 dBm 5.20100200 GHz SWT 5 ms Unit dBm
23.3 fiB Offsgt vi|iT1] 318 dBmf gy 23.2 B Of fsgt vi|iT11 -3.05 dBmf gy
5.17883768 GHz 5.20100R00 GHz
10} 10|
0f 1 0 +

_60)
-7
_a0l
Center §.24 GHz 4 MHz/ Span 40 MHz
ritle: 89958
Comment A: PPSD
ate: 23.AUG.2012 12:38:46

Top Channel

P [T |, —1 ™
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Center 5.18 GHz 4 MHz, Span 40 MHz Center 5.2 GHz 4 MHz, Span 40 MHz
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ate: 23.AUG.2012 12:2_9:AB ate: 23.AUG.2012 12:35:11
Bottom Channel Middle Channel
£ Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -3.23 dBm VBW 3 MHz
20 dBm 5.24100200 GHz SWT 5 ms unit dBm
20,
23.2 @B Offsgt vilT1l ~3.23 dBnl &
5.24100R00 GHz
10}
b +
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Transmitter EIRP Spectral Density (5.15-5.25 GHz band) (continued)

Results: 802.11a /20 MHz / 6.5 Mbps / MCS0 / BPSK

Channel Frequency PPSD Antenna EIRP SD Limit Margin Result
(MHz) dBm/MHz Gain (dBi) dBm/MHz (dBm) (dB)
Bottom 5180 -3.5 6.2 2.7 10.0 7.3 Complied
Middle 5200 -3.7 6.2 2.5 10.0 7.5 Complied
Top 5240 -3.2 6.2 3.0 10.0 7.0 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -3.54 dBm VBUW 3 MHz @Ref Lvl -3.68 dBm VBH 3 MHz
20 dBm 5.18100200 GHz SWT 5 ms Unit dBm 20 dBm 5.20156313 GHz SWT g ms Unit dBm
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ate: 23.AUG.2012 14:32:04 ate: 23.AUG.2012 14:26:43
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Transmitter EIRP Spectral Density (5.15-5.25 GHz band) (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-zZ52 07 Jun 2013 12

RFI Global Services Ltd
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)
Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: Part 15.407(a)(2)

Industry Canada Reference: RSS-210 A9.2(2) & A 9.2(3)

Test Method Used: FCC KDB 789033 E) referencing KDB 789033 C)3)b), Method SA-1

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 38
Note(s):

1. FCC Part 15.407(a)(2) and Industry Canada RSS-210 A9.2(2) & A 9.2(3) limits for PPSD in the 5.25-
5.35 GHz and 5.47-5.725 GHz operating bands is <11 dBm/MHz.

2. The Customer declared the antenna gain as 6.2 dBi in the 5.15 to 5.35 GHz bands. The peak power
spectral density limit of 11 dBm in any 1 MHz band has been reduced to 10.8 dBm as the 6 dBi gain
allowed was exceeded by 0.2 dB according to Part 15.407(a)(2).
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)
FCC Results: 802.11a /20 MHz / 6 Mbps / BPSK / 5.25-5.35 GHz band
Frequency PPSD Limit Margin
Channel (MHz) (dBm /MHz) (dBm /MHz) (dB) Result
Bottom 5260 -2.8 10.8 13.6 Complied
Middle 5300 -2.9 10.8 13.7 Complied
Top 5320 -2.5 10.8 13.3 Complied
Industry Canada Results: 802.11a /20 MHz / 6 Mbps / BPSK /5.25-5.35 GHz band
Frequency PPSD Limit Margin
Channel (MHz) (dBm /MH2) (dBm /MH2) (dB) Result
Bottom 5260 -2.8 11.0 13.8 Complied
Middle 5300 -2.9 11.0 13.9 Complied
Top 5320 -2.5 11.0 135 Complied

RFI Global Services Ltd
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)
FCC Results: 802.11a /20 MHz / 6.5 Mbps / MCS0 / BPSK /5.25-5.35 GHz band
Channel Fr?mezr;cy (dBPr1|1:/SI\/I?Hz) (dBIr_Ti1n/qlE;Hz) M(?Jrsg)m Result
Bottom 5260 -3.4 10.8 14.2 Complied
Middle 5300 -3.5 10.8 14.3 Complied
Top 5320 -3.3 10.8 14.1 Complied

Industry Canada Results: 802.11a /20 MHz / 6.

5 Mbps / MCS0/BPSK /5.25-5.35 GHz band

Frequency

PPSD

Limit

Margin

Channel (MH?2) (dBm /MHz) (dBm /MHz) (dB) Result

Bottom 5260 -34 11.0 14.4 Complied

Middle 5300 -3.5 11.0 14.5 Complied
Top 5320 -3.3 11.0 14.3 Complied

RFI Global Services Ltd
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)
(continued)

P Marker 1 [11] RN TMHz  RF Att 10 dB D Marker 1 LT1] RBW 1 MHz  RF Att 10 dB
b &
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 6 Mbps / BPSK / 5.47-5.725 GHz band

Frequency PPSD Limit Margin
Channel Result
(MHz) (dBm /MHz) (dBm /MHz) (dB)
Bottom 5500 -2.7 11.0 13.7 Complied
Middle 5600 -2.2 11.0 13.2 Complied
Top 5700 -1.5 11.0 125 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -2.65 dBm VBW 3 MHz @Ref Lvl -2.20 dBm VBW 3 MHz
20 dBm 5.5006B8136 GHz SWT 5 ms Unit dBm 20 dBm 5.60084168 GHz SWT 5 ms Unit dBm
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 6.5 Mbps / MCSO0 / BPSK /5.47-5.725 GHz band

Frequency PPSD Limit Margin
Channel Result
(MHz) (dBm /MHz) (dBm /MHz) (dB)
Bottom 5500 -3.7 11.0 14.7 Complied
Middle 5600 -2.7 11.0 13.7 Complied
Top 5700 -1.9 11.0 12.9 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -3.70 dBm VBW 3 MHz @Ref Lvl -2.71 dBm VBW 3 MHz
20 dBm 5.49859719 GHz SWT 5 ms Unit dBm 20 dBm 5.59915832 GHz SWT 5 ms Unit dBm
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Fomment A: PPSD Fomment A: PPSD
ate: 23.AUG.2012 13:54:54 ate: 23.AUG.2012 13:43:49
Bottom Channel Middle Channel
£ Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -1.94 dBm VBW 3 MHz
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)
(continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-Z52 07 Jun 2013 12
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5.2.9. Transmitter Peak Excursion

Test Summary:

Test Engineer: Andrew Edwards Test Date: 23 August 2012
Test Sample Serial Number: HX2W91SC700031T

FCC Reference: Part 15.407(a)(6)

Industry Canada Reference: N/A

Test Method Used: FCC KDB 789033 F)

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 40

Note(s):

1. Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Measurements were then performed in these modes on middle channels in all operating bands.

2. The peak measurement (first trace) was performed in accordance with FCC KDB 789033 F) using a
peak detector. The second measurement (trace 2) was performed in accordance with FCC KDB 789033
E) and FCC KDB 789033 C)3)b) Method SA-1 using an RMS detector. A marker was placed at the peak
of the first trace. A delta marker was placed of at the peak of the second trace. The peak excursion is the
delta between the two limit lines.

3. The EUT was transmitting at 100% duty cycle.
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Transmitter Peak Excursion (continued)

Results: 802.11a /20 MHz / 6 Mbps / BPSK

Band Middle Peak Limit Margin Result
(GH2) Frequency Excursion (dB) (dB)
(MHz) (dB)
5.15-5.25 5200 11.0 13.0 2.0 Complied
5.25-5.35 5300 10.5 13.0 25 Complied
5.47-5.725 5600 10.1 13.0 2.9 Complied
RBW 1 MHz RF Att 10 dB iz
@Ref Lvl VBW 3 MHz @Ref Lvl \R/:E ; ::z e e
20 dBm SWT 5 ms Unit dBm 20 dBm SWT 8 ms Unit dBm
A 23.2 BB Dffset vi T3 171 B g A 23.5 PB Offset viliT1g 744 B e
5.19995892 GHz| 5.29979860 GHz
1 2T(TT2T —T0[ 95 a8 1 e 2T TTZT —T0[75 o8B
_\/M«)Hq.\, 480.96182BB5 kHz| M‘Mﬂ-\m +1.04208417 MHz
0] + 0) /H +
A A
10| -10|
/ \ / \
. / i, M/ \
ki M‘ Mwm o I Muuw
_50) -50)
—60| -B0
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Transmitter Peak Excursion (continued)

Results: 802.11n /20 MHz / 6.5 Mbps / MCS0 / BPSK
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Transmitter Peak Excursion (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
M127 Spectrum Analyzer FSEB 30 13 Aug 2013 12
A2142 | Attenuator AN18-20 25 May 2013 12
M260 SMPO02 Signal Generator 1035.5005.02 14 Jun 2013 12
M199 Power Meter NRVS 07 Jun 2013 12
M1267 | Thermal Power Sensor NRV-zZ52 07 Jun 2013 12
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5.2.10. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 25 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(1),(6),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(1)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.5
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): a7

Note(s):

1. Pre-scans with the EUT transmitting on the top channel were measured according to FCC Part

15.407(b)(1). This states that for transmitters operating in the band 5.15 to 5.25 GHz: all emissions
outside of the 5.15-5.35 GHz band will not exceed an EIRP of -27 dBm/MHz. Part15.407(b)(6) states
unwanted emissions below 1 GHz must comply with the general field strength limits set forth in 15.209.
Part15.407(b)(7) states the provisions of 15.205 apply, eg restricted bands of operation.

Industry Canada RSS-210 A9.2(1) states emissions outside the band 5150 to 5250 MHz shall not
exceed -27 dBm/MHz e.i.r.p. As the measurement was performed with a quasi-peak detector the results
were converted from dBuV/m to EIRP (dBm) using the calculation as detailed in ANSI C63.10 Section
7.10.3.8.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

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.

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

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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Transmitter Out of Band Radiated Emissions (5.15-5.25 GHz band operation) continued

Results: Top Channel / Field Strength

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
324.485 Vertical 24.5 46.0 21.5 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
324.485 Vertical -70.7 -27.0 43.7 Complied

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

tables.
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Transmitter Out of Band Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 24 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(1),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(1)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 49

Note(s):

1. FCC Part 15.407(b)(1) states for devices operating in the 5.15 to 5.25 GHz band, all emissions outside
the 5.15-5.35 GHz band shall not exceed and EIRP of -27 dBm/MHz. Part 15.407(b)(7) states the
provisions of 15.205 apply, eg restricted bands of operation.

2. Industry Canada RSS-210 A9.2(1) states emissions outside the band 5150 to 5250 MHz shall not
exceed -27 dBm/MHz e.i.r.p.

3. Pre-scans above 1 GHz were performed with the EUT transmitting in the 5.47-5.725 GHz band as it
produced the highest conducted output power in this band. However, final measurements were
performed on any emission seen for each band as stated in FCC Response to Inquiry (Tracking Number
917954 / Date: 14" February 2012).

4. Measurements were performed with the EUT transmitting 802.11 a 6 Mbps 20 MHz channel width as all
configurations were previously measured and this combination produced the highest output power. Pre-
scans were performed with the EUT transmitting on the top channel.

The emission shown at approximately 5700 MHz on the 4 GHz to 6 GHz plot is the EUT fundamental.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

7. Final measurements above 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 Out of Band Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4604.664 Horizontal -43.5 -27.0 16.5 Complied
Results: Bottom Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
4604.664 Horizontal 51.7 74.0 22.3 Complied
Results: Bottom Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
4604.374 Horizontal 43.5 54.0 10.5 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4621.759 Horizontal -44.9 -27.0 17.9 Complied
Results: Middle Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBpV/m) (dB)
4621.759 Horizontal 50.9 74.0 23.1 Complied
Results: Middle Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
4622.229 Horizontal 43.5 54.0 10.5 Complied
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Transmitter Out of Band Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: Top Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4657.730 Horizontal -44.1 -27.0 17.1 Complied
Results: Top Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
4657.730 Horizontal 51.1 74.0 22.9 Complied
Results: Top Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
4657.730 Horizontal 44.2 54.0 9.8 Complied
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 25 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(2),(6),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(2)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.5
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 46

Note(s):

1. Pre-scans with the EUT transmitting on the top channel were measured according to FCC Part

15.407(b)(2). This states devices operating in the 5.25 to 5.35 GHz band that generate emissions in the
5.15 to 5.25 GHz band must meet all applicable technical requirements for operation in the 5.15 to 5.25
GHz band (including indoor use) or alternatively meet an out-of-band emission EIRP limit of -27
dBm/MHz in the 5.15 to 5.25 GHz band. Emissions below 1 GHz must comply with the general field
strength limits set forth in FCC part 15.209.

Industry Canada RSS-210 A9.2(2) states emissions outside the band 5150 to 5250 MHz shall not
exceed -27 dBm/MHz e.i.r.p. As the measurement was performed with a quasi-peak detector the results
were converted from dBuV/m to EIRP (dBm) using the calculation as detailed in ANSI C63.10 Section
7.10.3.8.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

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.

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

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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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: Top Channel / Field Strength

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
324.494 Horizontal 26.2 19.8 46.0 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
324.494 Horizontal -69.0 -27.0 42.0 Complied

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

tables.
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 24 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(2),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(2)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 46

Note(s):

1. FCC Part 15.407(b)(2) states for devices operating in the 5.25 to 5.35 GHz band that generate
emissions in the 5.15 to 5.25 GHz band must meet all applicable technical requirements for operation in
the 5.15 to 5.25 GHz band (including indoor use) or alternatively meet an out-of-band emission EIRP
limit of -27 dBm/MHz in the 5.15 to 5.25 GHz band. Part 15.407(b)(7) states the provisions of 15.205
apply eg restricted bands of operation.

2. Industry Canada RSS-210 A9.2(2) states emissions outside the band 5250 to 5350 MHz shall not
exceed -27 dBm/MHz EIRP.

3. Pre-scans were performed on the 5.47-5.725 GHz band as it produced the highest conducted output
power. However, final measurements were performed on any emission seen for each band as stated in
FCC Response to Inquiry (Tracking Number 917954 / Date: 14" February 2012).

4. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

5. Final measurements above 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 Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4675.346 Horizontal -43.6 -27.0 16.6 Complied
Results: Bottom Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
4675.346 Horizontal 51.6 74.0 224 Complied
Results: Bottom Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBuVv/m) (dB)
4675.516 Horizontal 44.9 54.0 9.1 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4711.068 Horizontal -43.9 -27.0 16.9 Complied
Results: Middle Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBuv/m) (dB)
4711.907 Vertical 51.3 74.0 22.8 Complied
Results: Middle Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBpV/m) (dB)
4711.097 Horizontal 45.7 54.0 8.3 Complied
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: Top Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4728.892 Horizontal -43.7 -27.0 16.7 Complied
Results: Top Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
4729.033 Horizontal 51.5 74.0 225 Complied
Results: Top Channel / Field strength
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
4728.892 Horizontal 45.5 54.0 8.5 Complied
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 25 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(3),(6),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(3)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.5
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 46

Note(s):

1. Pre-scans with the EUT transmitting on the top channel were measured according to FCC Part

15.407(b)(3) which states for transmitters operating in the band 5.47 to 5.725 GHz: all emissions outside
of the band shall not exceed -27 dBm/MHz. Part(b)(6) states unwanted emissions below 1 GHz must
comply with the general field strength limits set forth in 15.209. Part(b)(7) states the provisions of 15.205
apply, eg restricted bands of operation.

Industry Canada RSS-210 A9.2(3) states emissions outside the band 5470 to 5725 MHz shall not
exceed -27 dBm/MHz EIRP. As the measurement was performed with a quasi-peak detector the results
were converted from dBuV/m to EIRP (dBm) using the calculation as detailed in ANSI C63.10 Section
7.10.3.8.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

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.

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

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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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: Top Channel / Field Strength

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
324.484 Horizontal 26.0 46.0 20.0 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
324.484 Horizontal -69.2 -27.0 42.2 Complied

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

tables.

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
K0001 | 5 m Semi-Anechoic Chamber N/A 31 Aug 2012 12
M1273 | Test Receiver ESIB 26 03 Feb 2013 12
A1834 | Attenuator 8491B 29 Jan 2013 12
G0543 | Amplifier 9KHz - 1GHz 310N 15 Oct 2012 12
A553 Bi-log Antenna CBL6111A 15 Feb 2013 12
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 24 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Part: 15.407(b)(3),(7) & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9 / RSS-210 A9.2(3)

Test Method Used: FCC KDB 789033 G) & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 46

Note(s):

1. FCC Part 15.407(b)(3) states for transmitters operating in the band 5.47 to 5.725 GHz: all emissions
outside of the band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply eg
restricted bands of operation. Final emissions have additionally been compared with the general
15.209/RSS GEN limits on pages 93 to 94.

2. Industry Canada RSS-210 A9.2(3) states emissions outside the band 5470 to 5725 MHz shall not
exceed -27 dBm/MHz EIRP.

3. Pre-scans were performed on the 5.47-5.725 GHz band as it produced the highest conducted output
power. However, final measurements were performed on any emission seen for each band as stated in
FCC Response to Inquiry (Tracking Number 917954 / Date: 14" February 2012).

4. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

5. 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.

The emission shown on the 4 GHz to 6 GHz plot is the EUT fundamental.

Measurements were performed across the two restricted bands closest to the bands of operation with
the EUT transmitting on the top channel in the 5.47 to 5.725 GHz band. Plots are included in this section
of the test report. Peak and average measurements were made. No emissions were observed above the
noise floor of the measurements system.

8. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number K0002) 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 Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4889.093 Horizontal -42.7 -27.0 15.7 Complied
Results: Bottom Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
4889.093 Horizontal 52.5 74.0 215 Complied
Results: Bottom Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
4888.882 Horizontal 46.7 54.0 7.3 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
4977.607 Horizontal -40.9 -27.0 13.9 Complied
Results: Middle Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBuv/m) (dB)
4977.607 Horizontal 54.3 74.0 19.7 Complied
Results: Middle Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuVv/m) (dBuVv/m) (dB)
4977.768 Horizontal 48.2 54.0 5.8 Complied
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: Top Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5066.377 Horizontal -42.0 -27.0 15.0 Complied
Results: Top Channel / Field strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuVv/m) (dB)
5066.377 Horizontal 53.2 74.0 20.8 Complied
Results: Top Channel / Field strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpV/m) (dB)
5066.452 Horizontal 48.7 54.0 5.3 Complied
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Varker 1 [T1] RBW T MHz  RF Att 10 dB Varker 1 [T1] RBW 1 WHz | RF ACC 0 a8
Ref LI -47.44 dBm  VBW 3 MHz Ref Lvi -44.38 dBm  VBW 3 MHz
0 dBm 3.87374749 GHz  SWT 7.5 ms  Unit dBm 0 dBnm 5.06613226 GHz ~ SWT 5ms  Unit dBm
10 dg| Offset
- -1
-2(]
| o1 -27 den |01 -27 a8
- -3(]
-4 T
X At A ‘AI\,qu
M Y LN G T B M n it Aest
n " LA\J\/""X&V‘( 5]
— -
[ o] WWW
L] PPN W EW
= -6C|
= -7(]
-80
-9(|
~10 ~10d
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Titie: 89958 Title: 89958
comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 24.AUG.2012  13:39:50 pate: 24.AUG.2012  13:52:31
Varker 1 [T1] REW T Mz RF ACT 0 dB Varker 1 [T1] RBW 1 MHz | RF ACC 0 B
Ref LvI 50.97 dBWV  VBW 3 MHz Ref Lvi 50.10 dBYV  VBW 3 MHz
80 dBYV 5.06793587 GHz  SWT 5ms  Unit dByv 80 dByV 5.37204409 GHz ~ SWT 5ms  Unit dByv
10 dB| offset vilm 5097 dBy 10 dg| offset] vi 5010 dBy
[-b1 74 |dBy 5.0679; G [o1 74 |dBy 537204409 GH]
72T 23766 dBY q 72T 71177 GBY
5.06663327 GHz 5.40488978 GHz
6 6C|
D2 |54 dBy + D2 |54 dBY!
5 5( "
A P Y T N | Y Ad R imndod, U AAIADINAI VoA AN ARSI IA A A ]
Ao oA - 4| ol R 1 . A \ \
3(|
2( 2c|
1 1C|
q
—1 =1(|
_ _ac
Start 4.5 GHz 65 MHz/ Stop 5.15 GHz Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Title: 89958 Titte: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 24.AUG.2012  13:57:22 ate: 24.AUG.2012  14:04:07

Restricted Band 4.5 GHz to 5.15 GHz

Restricted Band 5.35 GHz to 5.46 GHz
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Varker L [T1] RBW T Mz RF AtE 10 dB Varker 1 [T1] RBW T Wiz | RF At 10 dB
Ref Lyl -46.40 dBm  VBW 3 MHz Ref Lvi -51.87 dBm  VBW 3 MHz
0 dem 6.97795591 GHz ~ SWT 11.5ms  Unit dBm 0 dem 11.39820659 GHz ~ SWT 27 ms  Unit dBn
Cy
- -1(]
-2(]
| o1 -27 den |01 -27 a8
= -3(]
-]
1
. Y WY sk an's Tnatna s, A, MMM A M A AN s 1
| rtradmnit | (N PV
MW”“‘MNW
= -6C|
= -7(]
(|
-9(|
_10 ~10dl
Start 6 GHz 200 MHz/ Stop 8 GhHz Start 8 GHz 475 WHz/ Stop 12.75 GHz
ritie: 89958 Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 24.AUG.2012  17:52:42 pate: 24.AUG.2012 18:08:46
Varker T [T11 REW T Wiz RE ACC 10 B Varker T [T11 RBW T Wiz RF At 10 B
-46.18 dem  vBW 3 MHz Ref Lvi -a2.57 dem  vew 3 MHz
17.65280561 GHz ~ SWT 30 ms  Unit d8m 0 dem 26.19338677 GHz ~ SWT 49 ms  Unit d8m
Cj
- =1(|
-2(]
D1 -27 dBm D1 -27 dBm
- -a(|
~4 -4C| 1
1 MW
s N R Y N T, TV A arae WMM o O B e N A L e Aadlied
-6(|
=7 =7C]
-8(|
-o(]
-10 _1odl
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
ritie: 89958 Title: 89958
Conment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 28.AUG.2012 _19:24:41 bate: 28.AUG.2012 10:48:27
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Marker 1 [T1] RBW 1 MHz  #3 CVL 20.0dB
Ref Lvl -44.77 dBn  VBW 3 MHz
0 dBm 39.89178357 GHz ~ SWT 78 ms Unit dBm
|01 -27 dB
1
MMM
-60 ‘/WA/MW/
) M q
-8 r\,\M V‘Nﬂ)u
-9
_10
Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 24.AUG.2012 11:55:43

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration

Due Interval
(Months)

K0002 | 3m RSE Chamber N/A 09 Oct 2012 12

M1124 | Test Receiver ESIB 26 14 Aug 2013 12

A1534 | Pre Amplifier 8449B 09 Oct 2012 12

A1818 1-18GHz Horn Antenna 3115 09 Oct 2012 12

A1396 | Attenuator 6810.17.B 06 Jul 2013 12

A2176 | High Pass Filter 7-18 GHz AFH-07000 25 May 2013 12

A253 WG 12 Microwave Horn 12240-20 09 Oct 2012 12

A254 WG 14 Microwave Horn 14240-20 09 Oct 2012 12

A255 WG 16 Microwave Horn 16240-20 09 Oct 2012 12

A256 WG 18 Microwave Horn 18240-20 09 Oct 2012 12

A436 WG 20 Microwave Horn 20240-20 09 Oct 2012 12

A203 WG 22 Microwave Horn 22240-20 11 May 2013 36

26.5 GHz to 40 GHz Harmonic Calibrated

M1390 | Mixer WHMP 28 before use -
Calibrated

A1785 | 26.5 GHz to 40 GHz Pre-amplifier | FLNA-28-30 before use -
Calibrated

A366 Isolator FRR-400 before use -
Calibrate not

S0537 | DC Power Supply Unit EL302D required -

M1269 | Multimeter 179 30 Jul 2013 12
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5.2.11. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 28 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(1), 15.407(b)(7), 15.205 & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(1)

Test Method Used: ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 47

Note(s):

1. Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Band edge testing was performed in both modes.

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. For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply.

4. Field strength measurements using peak and average detectors were performed in the restricted bands
below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be compliant with
the restricted band limits and Part 15.407 out-of-band limits.
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: 802.11a /20 MHz / 6 Mbps / Peak

Level

Limit

Margin

Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
5149.198 61.2 74.0 12.8 Complied
5150 59.9 74.0 141 Complied
5350 51.3 74.0 22.7 Complied
5400.701 54.0 74.0 20.0 Complied
Results: 802.11a /20 MHz / 6 Mbps / Average
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5150 39.1 54.0 14.9 Complied
5350 39.7 54.0 14.3 Complied
5399.796 42.7 54.0 11.3 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / 6 Mbps

Lower Band Edge Peak

2 Marker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 2 [T1] RBW 1 MHz  RF Att 10 dB
& ret Lvi 61.17 dBYV  VBW 3 MHz Ref Lvi 54.00 dBYV  VBW 3 MHz
110 dBWV 5.14919840 GHz  SWT 5 ms Unit dBwv 110 dBWV 5.40070140 GHz ~ SWT 5 ms Unit dBwv
1 11¢
10 dB| Offset vij[r1] 61.17 dBy 10 dB| Offset v2 [T1] 54.00 dBy
5.14919840 GH; 5.40070140 GHz]
10 valrri 59.89 ABY 10¢ V1T 51.32 dBY
5.15000000 GHz] 5.35000000 GHZ]
/ ) )
Ee
D1 74 |dByV. ,‘Nj D1 % dByv.
M'/ b h
1
Y: ol "
M"V M 2
PRI L s J'\AAM Wy M.WW
A 4c|
3(]
2}
FL AL
1 1c
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
Title: 89958 Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28_AUG.2012 16:31:23 Date: 28.AUG.2012 16:45:09

Upper Band Edge Peak

Varker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi 39.06 dBYV  VBW 3 WHz Ref Lvi 39.66 dBYV  VBW 3 MHz
110 dBwV 5.14969940 GHz ~ SWT 5 ms Unit dBYV 110 dBwV 5.35000000 GHz ~ SWT 5 ms Unit dByV
11 11,
10 dBf Offset vi|[T1] 39.06 dBy 10 dB| Offset V1 [T1] 39.66 dBy
5.14969940 GHz 5.35000000 GHZ]
1 TIT 9708 dBY 10¢ TIT 22765 dBY
5.15000000 GHZ] 5.39977956 GHZ]
o™
8t 8(|
/ ) \
/ 6C
|01 54 [dBy / |01 km dBy
5(|
/ 2
z S
! | 4| o~
3(|
2c|
FiL A
1 1d
Center 5.15 GHz 5 MHz/ Span 50 MHz Center 5.35 GHz 23 MHz/ Span 230 MHz
Title: 89958 Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE (Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28.AUG.2012  16:33:43 Date: 28.AUG.2012 16:49:42

Lower Band Edge Average

Upper Band Edge Average
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: 802.11n / 20 MHz / 6.5 Mbps / MCSO0 / Peak

Level

Limit

Margin

Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
5149.299 62.4 74.0 11.6 Complied
5150 60.5 74.0 135 Complied
5350 51.3 74.0 22.7 Complied
5400.200 55.4 74.0 18.6 Complied
Results: 802.11n /20 MHz / 6.5 Mbps / MCSO0 / Average
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5150 39.1 54.0 14.9 Complied
5350 39.6 54.0 14.4 Complied
5399.77956 42.7 54.0 11.3 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /20 MHz / 6.5 Mbps / MCSO

5 MMW

AL

Center 5.15 GHz
Title: 89958

pate:

5 MHz/

Span 50 MHz

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
28.AUG.2012 16:13:39

L

4}

Varker 1 [T1] RBW T MHz  RF Att 10 dB Varker 1 [T1] RBW 1 WMHz  RF ACt 10 dB
Ref LvI 62.41 dBYV  VBW 3 MHz Ref LI 51.26 dBYV  VBW 3 MHz
110 dBwV 5.14929860 GHz  SWT 5 ms Unit dByV 110 dBwV 5.35000000 GHz ~ SWT 5 ms unit dByV
11 11¢,
10 dB offset] vilm 62.41 dBy 10 dB offset vilm 51.26 dBy
5.14929860 GHZ] Ay 5.35000000 GHZ]
TIT 60740 by 10¢ ZTIT 55735 dBY
5.15000000 GHZ] 5.40024048 GHZ]
9C|
8t 8(|
|-D1 74 |dBy |-D1 T4 |dBy
s’ .
g ¥
WW
4 oy
2

30}

2}

FL

Center 5.35 GHz
Title: 89958

pate: 28.AUG.2012

23 MHz/

17:07:21

Span 230 MHz

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Lower Band Edge Peak

Upper Band Edge Peak

Title: 89958

pate: 28.AUG.2012

16:16:12

Varker 1 [T1] RBW 1T MHz  RF Att 10 dB
Ref LI 39.00 dBYV  VBW 3 MHz
110 dBYV 5.14779559 GHz ~ SWT 5ms  Unit dByv
1
10 dB| offset vilr 3000 dBy
5.14779559 GHz
TIT 910 aBY
5.15000000 GHz
B /f
61
|-D1 54 |dBy /
1
FL
)
Center 5.15 GHz 5 MHz/ Span 50 WHz

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi 39.56 dBw  VBW 3 MHz
110 dBWV 5.35000000 GHz SwT 5 ms Unit dByv
11¢,
10 dB| Offset| vii[r 39.56 dBy
5.35000000 GHZ]
10(] TTIT 27765 dBy
5.39977956 GHZ]
o]
8|
7|
6]
|01 %4 [dBy
5(]
2
o X
3(|
2]
A
1c
Center 5.35 GHz 23 MHz/ Span 230 MHz

Title: 89958

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Date: 28.AUG.2012

16:55:51

Lower Band Edge Average

Upper Band Edge Average
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 28 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(2), 15.407(b)(7), 15.205 & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(2)

Test Method Used: ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 48

Note(s):

1. Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Band edge testing was performed in both modes.

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. For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply.

4. Field strength measurements using peak and average detectors were performed in the restricted bands
below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be compliant with
the restricted band limits and Part 15.407 out-of-band limits.
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / 6 Mbps / Peak

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpV/m) (dB)
5099.068 54.4 74.0 19.6 Complied
5150 51.1 74.0 22.9 Complied
5350 61.8 74.0 12.2 Complied
5351.002 63.0 74.0 11.0 Complied
Results: 802.11a /20 MHz / 6 Mbps / Average
Frequency Level Limit Margin Result
(MHz) (dBpV/m) (dBpV/m) (dB)
5099.990 39.3 54.0 14.7 Complied
5150 38.7 54.0 15.3 Complied
5350 40.0 54.0 14.0 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / 6 Mbps

2 Marker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
& ret Lvi 51.40 dBYV  VBW 3 MHz Ref Lvi 61.84 dBYV  VBW 3 MHz
110 dBWV 5.09906814 GHz swt 5 ms Unit dBwv 110 dBWV 5.35000000 GHz SwT 5 ms Unit dBwv
1 11¢
10 dB| Offset vij[r1] 51.40 dBy 10 dB| Offset Y1 [T1] 61.84 dBy
5.09906814 5.35000000 GHz]
10 valrri 51.06 [dBY 10¢ v2 [Ti] 62.97 dBY
5.1500000( GHz] 5.35100200 GHZ]
’ (|
Ee
D1 74 |dByV. J D1 74 |qByV.
7d gt
M WM
r(\"}vl M 2
6] bY'\ m
rf” v M
¥ .
STSVSIA POV & WY s, ROV RV FRPONYY. o
A 4c|
3(]
2}
FL AL
1 1c
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
Title: 89958 Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE [Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28_AUG.2012 15:31:21 Date: 28.AUG.2012 15:23:04

Lower Band Edge Peak Upper Band Edge Peak

Varker 1 [T1] RBW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi 39.30 dBYV  VBW 3 WHz Ref Lvi 39.99 dBWV  VBW 3 MHz
110 dBwV 5.09998998 GHz ~ SWT 5 ms Unit dBYV 110 dBwV 5.35000000 GHz ~ SWT 5 ms Unit dByV
11 11C,
10 dBf Offset vi|[T1] 39.30 dBy 10 dB| Offset V1 [T1] 39.99 dBy
5.09998998 GHZ] 5.35000000 GHZ]
1 TIT 5172 dBY 10¢
5.15000000 GHZ]
oc
8 8(|
) 7C]
I 6C
|01 54 [dBy | |01 54 [dgy
5C]
1
A x| 4C|
3(|
2(]
FiL A
1 1d
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz

[Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28.AUG.2012 15:33:32

Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 28.AUG.2012 15:10:14

Lower Band Edge Average Upper Band Edge Average
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n / 20 MHz / 6.5 Mbps / MCSO0 / Peak

Frequency (MHz) Level Limit Margin Result
(dBpV/m) (dBpVv/m) (dB)
5100.912 51.7 74.0 22.3 Complied
5150 51.0 74.0 23.0 Complied
5350 63.6 74.0 10.4 Complied
Results: 802.11n /20 MHz / 6.5 Mbps / MCSO0 / Average
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBpVv/m) (dB)
5099.990 39.2 54.0 14.8 Complied
5150 38.3 54.0 15.7 Complied
5350 40.0 54.0 14.0 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11n /20 MHz / 6.5 Mbps / MCSO

Varker 1 [T1] RBW T MHz  RF Att 10 dB Varker 1 [T1] RBW 1 WMHz  RF ACt 10 dB
Ref LvI 51.71 dBWV  VBW 3 MHz Ref LI 63.55 dBYV  VBW 3 MHz
110 dBYV 5.10091182 GHz ~ SWT 5 ms unit dByv 110 dBYY 5.35000000 GHz ~ SWT 5 ms unit dBwv
11 11¢,
10 dB| offset vilrrnm 51,71 dBy 10 8| offset] vi 6355 dBy
5.10091182 5.35000000 GHZ]
TIT 5T703/dBY 10¢ ZTIT 53747 dBY
5.1500000¢ GHz 5.35010020 GHz
9C|
8t 8(|
|-D1 74 |dBy D1 74 |dBy
f\) 7c| ML |

‘Mj‘u 6

& 4}
30}
2 2}
AL FL
1 1cl
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
Title: 89958 Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

pate: 28.AUG.2012 15:45:56 Date: 28.AUG.2012 15:01:29

Lower Band Edge Peak

Upper Band Edge Peak

pate: 28.AUG.2012 15:37:34

Marker 1 [T1] RBIW 1 MHz  RF Att 10 dB Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl 39.20 dBYV  VBW 3 WHz Ref Lvi 40.04 dBYV  VBW 3 MHz
110 dBwV 5.00998998 GHz  SWT 5 ms Unit dByV 110 dBWV 5.35000000 GHz ~ SWT 5 ms Unit dByV
1 11¢,
10 dB offset] vilm 39.20 dBy 10 def Offset] vl 20,04 dBy
5.09998998 GHZ] 5.35000000 GHZ]
TTIT T8T aBy 10€
5.15000000 GHZ]
9 QCAA\\
8(|
’ 7d|
61 ‘ 6C|
|-D1 54 |dBy |-D1 54 |dRy
: ] “ ==
1 /
RS " Y, ¥ 40
3(]
2(]
FL HL
1 1c
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
Title: 89958 Title: 89958
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE (Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Date: 28.AUG.2012 15:07:35

Lower Band Edge Average

Upper Band Edge Average
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 28 August 2012
Test Sample Serial Number: HX2W91SC700004R

FCC Reference: Parts 15.407(b)(3), 15.407(b)(7), 15.205 & 15.209(a)

Industry Canada Reference: RSS-Gen 4.9/ RSS-210 A9.2(3)

Test Method Used: ANSI C63.10 Section 6.9.2 &

FCC KDB 789033 G)

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 49

Note(s):

1. Measurements were performed on the worst case data rates declared by the customer
o] 802.11a: 6 Mbps.
o] 802.11n: 6.5 Mbps / MCSO0.

Band edge testing was performed in both modes.

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. For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
band shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below
the lower band edge at 4.5-5.15 GHz and also at 5.35-5.46 GHz therefore the provisions of FCC Part
15.205 apply. Tests were performed in these restricted bands of operation with the EUT transmitting on
the bottom and top channels within 5.47-5.725 GHz band, the results are included in the transmitter
5.47-5.725 GHz band radiated spurious emissions section of this test report.

4. Field strength measurements using peak and average detectors were performed in the restricted bands
below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be compliant with
the restricted band limits and Part 15.407 out-of-band limits.

5. For completeness, results are also shown as EIRP measured at a distance of 3 metres in dBm and also
as field strength in dBuV/m. Measured field strength was converted to EIRP in accordance with FCC
KDB 789033G)3)d)(iii) using a conversion factor of 95.2.
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)
Results: 802.11a /20 MHz / 6 Mbps / Peak

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dlg) Result
5469.148 -32.0 -27.0 5.0 Complied
5470 -33.7 -27.0 6.7 Complied
5725 -30.3 -27.0 3.3 Complied
5725.200 -29.5 -27.0 25 Complied
Level Limit Margin
Frequency (MHz) (dBpv/m) (dBpv/m) (dB) Result
5470 62.6 68.2 5.6 Complied
5725 64.4 68.2 3.8 Complied
5725.301 66.0 68.2 2.2 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11a /20 MHz / 6 Mbps / Peak

5.47000000 GHZ]

o1 -27 dem ™

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
@ Ref Lvl -32.02 dBm  VBW 3 MHz
10 dBm 5.46914830 GHz swT 5 ms Unit dBm
10 dB| Offset Vil _32.02
5.4691483}?)G$
71T 3399 dB

AL
Y
Center 5.47 GHz 5 MHz/ Span 50 MHz
Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28.AUG.2012 14:03:45

Lower Band Edge Peak Measurement

-8(

Marker 1 [T1] REW T Wiz | RF At 10 B
@ Ref Lvi -30.32 dBm  VBW 3 MHz
10 dBm 5.72500000 GHz ~ SWT 5ms  Unit dém
1C,
I*~4q.dalaffset vi[T1] -30.32 dBr
5.72500000 GHz
¢ v2 [Ti] -29.51 dB

5.72520040 GHz

| o1 -27 as \Ww Moot Lot

il /a2

s

pate

Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Center 5.725 GHz 5 MHz/ Span 50 MHz

: 28.AUG.2012 13:36:01

Upper Band Edge Peak Measurement

5.46984970 G

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvl 61.91 dBYV  VBW 3 MHz
110 dBWV 5.46984970 GHz swT 5 ms Unit dBwv
1
10 dB| Offset vilrr1 61.91 dBy

TTIT 5264 BT
5.47000000 GHz]

[

gk r»Wv»/

70 D1 682 dByV W"V

AL
1
Center 5.47 GHz 5 MHz/ Span 50 MHz
Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 28.AUG.2012 13:57:38

@

11,

o]
8|
7d|
6|
s(]
4|
3(|

2}

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi 64.42 dBYV  VBW 3 MHz

110 dBwV 5.72500000 GHz ~ SWT 5 ms unit dByV
10 def Offset] vl 64.42 dBy
‘v»-\_,\»\ 5.72500000 GHz]
TTIT ©6-00 aBy

5.72530060 GHZ]

i

R R Wiw\‘.

FL

pate

Title: 89958
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE

Center 5.725 GHz 5 MHz/ Span 50 MHz

: 28.AUG.2012 13:46:19

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

RFI Global Services Ltd

Page 111 of 118



TEST REPORT

VERSION 5.0

SERIAL NO: RFI-RPT-RP89958JD05B V5.0

ISSUE DATE: 09 OCTOBER 2012

Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n / 20 MHz / 6.5 Mbps / MCSO0 / Peak

Level

Limit

Margin

Frequency (MHz) (dBm) (dBm) (dB) Result
5469.349 -29.5 -27.0 25 Complied
5470 -31.9 -27.0 4.9 Complied
5725 -38.3 -27.0 11.3 Complied
5725.200 -38.0 -27.0 11.0 Complied

Level Limit Margin

Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
5470 65.5 68.2 2.7 Complied
5725 64.4 68.2 3.8 Complied
5725.100 66.7 68.2 1.5 Complied
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n / 20 MHz / 6.5 Mbps / MCSO0 / Peak
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Test Equipment Used:

RFI ID Instrument Description Model Number Calibration Calibration
Due Interval
(Months)
K0002 | 3m RSE Chamber N/A 09 Oct 2012 12
M1124 | Test Receiver ESIB 26 14 Aug 2013 12
A1534 | Pre Amplifier 8449B 09 Oct 2012 12
A1396 | Attenuator 6810.17.B 06 Jul 2013 12
A253 WG 12 Microwave Horn 12240-20 09 Oct 2012 12
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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% +3.25 dB
Maximum Conducted Output Power 5.15 GHz to 5.825 GHz 95% +0.27 dB
Peak Power Spectral Density 5.15 GHz to 5.825 GHz 95% +0.27 dB
Peak Excursion 5.15 GHz to 5.825 GHz 95% +0.27 dB
99% / 26 dB Emission Bandwidth 5.15 GHz to 5.825 GHz 95% +0.92 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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7. Report Revision History

Version Revision Details

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 - - Added setup photos and power versus frequency table
3.0 - - FCC ID updated

4.0 9 Typo corrected

5.0 92 - Clarification provided on test limit.
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