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1. Customer Information

Company Name:

Bang & Olufsen a/s

Address:

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

2.1. General Information

Specification Reference: 47CFR15.247

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 15 Subpart C (Intentional Radiators) — Section 15.247

Specification Reference: 47CFR15.107 and 47CFR15.109

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2012:
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) 2012:

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: UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates: 18 September 2012 to 26 April 2013
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2.2. Summary of Test Results

FCC Reference

(47CFR) IC Reference Measurement Result
Part 15.107(a) RSS-Gen 7.2.4 Receiver/ldle Mode AC Conducted Emissions 9
Part 15.109 RSS-Gen 4.10/6.1 Receiver/ldle Mode Radiated Spurious Emissions 9
Part 15.207 RSS-Gen 7.2.4 Transmitter AC Conducted Emissions 9
RSS-Gen 4.6.2 . - .
Part 15.247(a)(2) RSS-210 A8.2(a) Transmitter Minimum 6 dB Bandwidth 9
N/A RSS-Gen 4.6.1 Transmitter 99% Occupied Bandwidth Q9
Part 15.247€ RSS-210 A8.2(b) Transmitter Power Spectral Density Q9
RSS-Gen 4.8 . .
Part 15.247(b)(3) RSS-210 A8.4(4) Transmitter Maximum Peak Output Power 9
Part 15.247(d)/ RSS-Gen 4.9 . : o
15.209(a) RSS-210 A8.5 Transmitter Radiated Emissions %7 )
Part 15.247(d)/ RSS-Gen 4.9 . . o
15.209(a) RSS-210 A8.5 Transmitter Band Edge Radiated Emissions 9

Key to Results

@ = complied

- Did not comply

2.3. Methods and Procedures

Reference: ANSI C63.4 (2003)

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

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

Reference: FCC KDB 558074 D01 v02 10/04/2012

Title: Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under §15.247

Reference: FCC KDB 558074 D01 v03 April 8, 2013

Title: Guidance for Performing Compliance Measurements on Digital Transmission

Systems (DTS) Operating Under §15.247

2.4. Deviations from the Test Specification

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

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Bang & Olufsen

Model Name or Number: BeoPlay A9

Serial Number: 23168481 (Radiated sample #1)
Hardware Version Number: C

Software Version Number: 6.4

FCC ID: TTUBEOPLAYA9

Industry Canada Certification Number:

3775B-BEOPLAYA9

Brand Name: Bang & Olufsen

Model Name or Number: BeoPlay A9

Serial Number: 91260 (Radiated sample #2)
Hardware Version Number: C

Software Version Number: 6.4

FCC ID: TTUBEOPLAYA9

Industry Canada Certification Number:

3775B-BEOPLAYA9

Brand Name: Bang & Olufsen

Model Name or Number: BeoPlay A9

Serial Number: 91257 (Conducted RF port sample #1)
Hardware Version Number: C

Software Version Number: 6.4

FCC ID: TTUBEOPLAYA9

Industry Canada Certification Number:

3775B-BEOPLAYA9

Brand Name: Bang & Olufsen

Model Name or Number: BeoPlay A9

Serial Number: 91262 (Conducted RF port sample #2)
Hardware Version Number: C

Software Version Number: 6.4

FCC ID: TTUBEOPLAYA9

Industry Canada Certification Number:

3775B-BEOPLAYA9

UL VS LTD
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3.2. Description of EUT

The equipment under test was a WLAN audio speaker operating at 2.4 GHz.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Technology Tested: Digital Transmission System (IEEE 802.11b/g)
Type of Unit: Transceiver
Modulation: CCK, DBPSK, DQPSK, BPSK, QPSK, 16QAM & 64QAM
Data Rates: 802.11b 1,2,5.5&11 Mbps
802.119g 6,9, 12, 18, 24, 36, 48 & 54 Mbps
Power Supply Requirement(s): Nominal 120 VAC 60 Hz
Maximum Conducted Output Power: 21.8 dBm
Channel Spacing: 20 MHz

Transmit / Receive Frequency Band:

2400 MHz to 2483.5 MHz

Transmit / Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462
3.5. Support Equipment
The following support equipment was used to exercise the EUT during testing:
Description: Laptop PC
Brand Name: Dell
Model Name or Number: D610
Serial Number: PC 379NT
Description: Serial Cable
Brand Name: Not marked or stated
Model Name or Number: Not marked or stated
Description: USB UART adaptor
Brand Name: Not marked or stated
Model Name or Number: Not marked or stated
Page 8 of 52 UL VS LTD




TEST REPORT

SERIAL NO: UL-RPT-RP89921JD22A

VERSION 3.0 ISSUE DATE: 14 FEBRUARY 2014
3.6. Antenna

Type Stated Gain (dBi) Manufacturer ntenna Name

PUCK 1.6 TE Connectivity A29
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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):
¢ Receive/ldle mode.

e Continuously transmitting at maximum power on the bottom, middle and top channels as required
using the supported data rates/modulation schemes.

4.2. Configuration and Peripherals

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

e Controlled using a terminal emulator program (Tera Term) on a UL test laptop with instructions
supplied by the Customer. The provided instructions were used to enable continuous transmission
and idle mode (enabled but not transmitting) and to select the test channels, data rates, power
settings and modulation schemes as required.

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

« All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power, narrowest and widest bandwidths were:

0 Highest power
0 802.11b - CCK/ 11 Mbps
0 802.11g — 64QAM / 48 Mbps
o Narrowest bandwidth
o 802.11b-CCK/ 11 Mbps
0 802.11g - BPSK /9 Mbps
0 99% Occupied bandwidth
o 802.11b-CCK/ 11 Mbps
0 802.11g — 64QAM / 48 Mbps
0 Widest bandwidth
0 802.11b - DQPSK/ 2 Mbps
0 802.11g — 64QAM / 54 Mbps
e The EUT was tested at power settings declared by the Customer as stated below:
o 802.11b-9
o 802.11g-1

« Transmitter spurious emissions were performed with the EUT transmitting with a data rate of
11 Mbps as this was found to have the highest power level and therefore deemed worst case.

* Radiated emissions tests were performed with all unused ports terminated.
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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: Sandeep Bharat Test Date: 26 March 2013
Test Sample Serial Number: 91262

FCC 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 (T):

21

Relative Humidity (%):

29

Page 12 of 52
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

Results: Live / Quasi Peak

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.501 18.9 56.0 37.1 Complied
0.843 24.7 56.0 31.3 Complied
1.167 20.0 56.0 36.0 Complied
2.135 26.2 56.0 29.8 Complied
2.225 24.4 56.0 31.6 Complied
3.309 31.6 56.0 244 Complied

Results: Live / Average

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.299 24.9 50.3 254 Complied
0.371 23.4 48.5 25.1 Complied
0.393 224 48.0 25.6 Complied
0.969 19.1 46.0 26.9 Complied
2.234 19.3 46.0 26.7 Complied
2.328 18.1 46.0 27.9 Complied

Results: Neutral / Quasi Peak

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.150 37.7 66.0 28.3 Complied
3.174 27.0 56.0 29.0 Complied
3.278 33.7 56.0 22.3 Complied
4.326 32.8 56.0 23.2 Complied
7.404 29.0 60.0 31.0 Complied

Results: Neutral / Average

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
3.183 22.7 46.0 23.3 Complied
3.278 28.6 46.0 17.4 Complied
4.326 28.2 46.0 17.8 Complied
7.340 224 50.0 27.6 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions

(continued)

Level in dBpY

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

65
60

300 400500 800 1M 2M  3M 4M SM 6 8 10M 20M  30M

Frequency in Hz

Fec P

Level in dBpY

art 15 Class B Voltage with 2-Line-LISN Neutral

150k 300 400 500

800 1M 2M M 4M SM 6 8 10M 20M  30M
Frequency in Hz

Live

Neutral

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

Test Equipment Used:

Asset No. | Instrument Description  Model Number Calibration Due | Calibration Interval (Months)
A649 LISN ESH3-Z5 19 Apr 2013 12
A1830 Pulse Limiter ESH3-72 19 Feb 2014 12
M1263 Test Receiver ESIB7 09 Aug 2013 12

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.

Page 14 of 52

UL VS LTD




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP89921JD22A

ISSUE DATE: 14 FEBRUARY 2014

5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 18 September 2012
Test Sample Serial Number: 23168481

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 (T):

26

Relative Humidity (%):

34

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 (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 (dBpuVv/m) (dB puVv/m) (dB)
36.587 Vertical 28.2 40.0 11.8 Complied
60.029 Vertical 23.9 40.0 16.1 Complied
141.798 Horizontal 23.2 43.5 20.3 Complied
180.002 Horizontal 27.5 43.5 16.0 Complied
209.978 Vertical 32.7 43.5 10.8 Complied
660.007 Vertical 35.4 46.0 10.6 Complied
720.018 Horizontal 38.8 46.0 7.2 Complied
768.018 Horizontal 38.9 46.0 7.1 Complied
779.999 Horizontal 40.0 46.0 6.0 Complied
804.019 Horizontal 36.3 46.0 9.7 Complied
UL VS LTD Page 15 of 52
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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Frequency in

e

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

Test Equipment Used:

Asset Instrument Description ~ Model Number Chalibration Due Calibration Interval
No. (Months)

KO001 | 5m RSE Chamber Rainford 31 Oct 2012 12
M1273 | Test Receiver ESIB 26 03 Feb 2013 12
A1834 | Attenuator 8491B 29 Jan 2013 12
G0543 | Amplifier 310N 15 Oct 2012 3
A553 Antenna CBL6111A 15 Feb 2013 12

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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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Test Summary:

Test Engineers: Andrew Edwards & Test Dates: 19 September 2012 &
Nick Steele 27 September 2012

Test Sample Serial Number: 23168481

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 GHzto 12.75 GHz

Environmental Conditions:

Temperature (C): 25

Relative Humidity (%): 33to 40

NO’[GfS!Z

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

4.

factor and cable loss.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (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 (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.

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.

The plots in frequency ranges 1 to 4 GHz, 4 to 6 GHz and 8 to 12.75 GHz have the incorrect title on.

Results:

Frequency Antenna Level Average Limit Margin Result

(MHz) Polarity (dBpVv/m) (dB uVv/m) (dB)

1130.686 Vertical 47.7 54.0 6.3 Complied

1597.279 Vertical 48.2 54.0 5.8 Complied

9847.972 Horizontal 49.4 54.0 4.6 Complied

12309.788 Horizontal 42.3 54.0 11.7 Complied
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Receiver/ldle Mode Radiated Spurious Emissions (con

tinued)

Start 6 GHz 200 MHz/

Title: 89921
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE  MODE
Date:  27.SEP.2012 22:23:18

Stop 8 GHz

Marker 1 [T1] RBW 1MHz  RFAtt 0dB Marker 1 [T1] RBW 1MHz  RFAtt 0dB
Ref Lvl 47.05 dB W VBW 3 MHzZ Ref Lvl 40.15 dB W VBW 3 MHzZ
80dB V. 1.12625251 GHz SWT  7.5ms Unit dB wv 80dB yV 5.39879760 GHz swT 5ms Unit dB wv
8 8
Vi[T1] 4f.05dB N
1.12625251 GH.
7 T 4569 dB ) 7
1.59510038 GH.
6 V3yT1] 4f20dB N 6
3.96390786 GH.
-D154dB v -D154dB v
5 5
LA
A WMMW A
R AN AU I AR M Tt n A A
30 30
2.0 2.0
10 10
-1 -1
2 0 2 0
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
Tite: 89921 Tite: 89921
comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP  CHANNEL comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP  CHANNEL
Date:  19.SEP.2012 16:23:57 Date:  19.SEP.2012 17:05:45
e — S
e — — —
Marker 1 [T1] RBW 1MHz  RFAt  10dB Marker 1 [T1] RBW 1MHz  RFAtt 0dB
Ref Lvi 35.18 dB W vBW 3MHz Ref Lvl 48,54 dB W VBW 3 MHzZ
80dB 7.63927856 GHz SWT 115ms Unit dB v 80dB YV 9.84669339 GHz SWT  27ms Unit dB wv
80 8
vi[T1] 4B.54 dB N
9.84660339 GH.
70 79 Vo[t 3p51dB v
11.67434870 GHz
60 6 0 V3[T1]  4p.86dB N
12.31212425 GHz
D154dB WV D154dB WV
50 5
5 3
20 2 i
3 MWWW‘LAMMWWW Ao

Start 8 GHz 475 MHz/

Title: 89921
jComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP  CHANNEL

Date:  19.SEP.2012 17:34:36

Stop 12.75 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Receiver/ldle Mode Radiated Spurious Emissions (con tinued)

Test Equipment Used:

Asset Instrument Description  Model Number Chalibration Due Calibration Interval
No. (Months)

A253 Antenna 12240-20 09 Oct 2012 12
A254 Antenna 14240-20 09 Oct 2012 12
A255 Antenna 16240-20 09 Oct 2012 12
Al534 Pre Amplifier 8449B 09 Oct 2012 12
Al1818 | Antenna 3115 09 Oct 2012 12
K0002 | 3m RSE Chamber N/A 09 Oct 2012 12
M1124 | Test Receiver ESIB 26 14 Aug 2013 12

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.

UL VS LTD
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 26 March 2013
Test Sample Serial Number: 91262

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): 21

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

Results: Live / Quasi Peak

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.344 36.3 59.1 22.8 Complied
0.762 24.5 56.0 315 Complied
2.234 33.4 56.0 22.6 Complied
4.569 251 56.0 30.9 Complied
5.631 20.2 60.0 39.8 Complied

Results: Live / Average

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.339 36.9 49.2 12.3 Complied
0.753 29.7 46.0 16.3 Complied
2.211 29.3 46.0 16.7 Complied
4.623 231 46.0 229 Complied
5.870 19.0 50.0 31.0 Complied

Results: Neutral / Quasi Peak

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.339 35.0 59.2 24.2 Complied
0.636 254 56.0 30.6 Complied
2.666 31.0 56.0 25.0 Complied
4511 26.7 56.0 29.3 Complied
27.402 18.6 60.0 41.4 Complied

Results: Neutral / Average

Frequency (MHz) Level (dB pV) Limit (dB pV) Margin (dB) Result
0.339 34.2 49.2 15.0 Complied
0.632 29.5 46.0 16.5 Complied
2.648 27.2 46.0 18.8 Complied
4.286 24.7 46.0 21.3 Complied
26.696 14.3 50.0 35.7 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Level in dBpY

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

300 400500 800 1M 2M  3M 4M SM 6 8 10M 20M  30M

Frequency in Hz

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

Level in dBpY

150k 300 400 500

800 1M 2M M 4M SM 6 8 10M 20M  30M
Frequency in Hz

Live

Neutral

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

table.

Test Equipment Used:

Asset No. | Instrument Description  Model Number Calibration Due | Calibration Interval (Months)
A649 LISN ESH3-Z5 19 Apr 2013 12
A1830 Pulse Limiter ESH3-Z22 19 Feb 2014 12
M1263 Test Receiver ESIB7 09 Aug 2013 12

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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5.2.4. Transmitter Minimum 6 dB Bandwidth

Test Summary:

Test Engineer: Sandeep Bharat Test Dates: 25 March 2013 &
19 April 2013

Test Sample Serial Number: 91257

FCC Reference: Part 15.247(a)(2)

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

Test Method Used: As detailed in FCC KDB 558074 D01 v02 Section 7.1 &

v03 Section 8.1

Environmental Conditions:

Temperature (C): 20 to 23

Relative Humidity (%): 29to 34

Note(s):

1. All configurations supported by the EUT were investigated on one channel in accordance with KDB

558074 D01 v02 Section 7.1 Option 1 measurement procedure. The data rates that produced the
narrowest bandwidth and therefore deemed worst case were:

0 802.11b — CCK/ 11 Mbps
o 802.11g — BPSK /9 Mbps

Final measurements were performed using the above configurations on the bottom, middle and top
channels.

802.11b measurements were made using the procedure in 558074 D01 v02 Section 7.1.
802.11g measurements were made using the procedure in 558074 D01 v03 Section 8.1.

The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable.

Reference plots have been added at the end of this section for 802.11g 48 Mbps measured in
accordance with 558074 D01 v02 section 7.1. The 6 dB bandwidth was used to calculate the span for
PSD and output power.
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11b / CCK /11 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 11863.727 =500 11363.727 Complied

Middle

11873.747

2500

11373.747

Complied

Top

11883.768

2500

11383.768

Complied

Delta 1 [T1] RBW 100kHz  RFAtt 2008

Ref Lvl 143 dB VBW 300 kHz

30 dBm 11.86372745 MHz SWT 10 ms Unit dB m
3

23dB Offset

2

|-D1 16.2 dBm

1w i

1 D210.2.dBm /\,N'M av%]
) /f \
i W J M
-4 0f
-5
-6
70

Center 2.412 GHz 4 MHz/ Span 40 MHz

[Title:  899213D22
Date:  5.APR.2013 10:44:35

Bottom Channel

Delta 1 [T1] RBW 100kHz  RFAt  20dB

Ref Lvl -0.91dB VBW 300 kHz

30dBm 11.88376754 MHz SWT 10ms Unit dB m
3

23dB Offset

2

|-D1 16.8 dBm

LA NW“’\@

1 D2 10.8 dBm J)f'“ll
) /" \
20 N\/ \V\VMN
N W A“\M,\
-4 0f
5
-6
70

Center 2.462 GHz 4 MHz/ Span 40 MHz

[Title:  899213D22
Date:  5.APR.2013 10:49:29

Top Channel

3

2

1

-6

7 0

Date:

Delta 1 [T1] RBW 100kHz  RFAM  200B
Ref Lvl -0.61dB VBW 300 kHz
30 dBm 11.87374749 MHz SWT  10ms Unit dB
23dB Offset |
|-D1 16.8 dBm =,
D2 10.8 dBm LW iy 1

Vi ™

/ \

/

e

Center 2.437 GHz

[Title:  899213D22

4 MHz/

5.APR.2013 10:47:36

Span 40 MHz

Middle Channel
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11qg / BPSK /9 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 16593.186 =500 16093.186 Complied
Middle 16593.186 2500 16093.186 Complied
Top 16593.186 =500 16093.186 Complied
Delta 1 [T1] ﬁu 100 kHz R-F Att 10 dB Delta 1 [T1] ﬁw 100 kHz R-F Att 10 dB
@Ref Lvl 0.08 dB VBW 300 kHz @Ref Lvl 0.71 dB VBW 300 kHz
10 dBm 16.59318B637 MHz SWT 10 ms Unit dBm 10 dBm 16.59318B637 MHz SWT 10 ms Unit dBm
18 dB|Offset 9 18 dB|Of fset
A A
o2 L9 db I LMI T 'y n n D—Dl 1.9d8 - W\}IWA L n n
—>D2 (4.1 dB i W% |—>02 (4.2 dB W V'W R AL
-20)
\ -30
. o A / A
b [ iV L
g 50|
_60) -60
=70)
-B0|
—gnl -9ol
Center 2.412 GHz 4 MHz/ Span 40 MHz Center 2.437 GHz 4 MHz, Span 40 MHz
ritle: 899211022 ritle: 899211022
ate: 19.APR.2013 13:45:03 ate: 19.APR.2013 13:46:36
Bottom Channel Middle Channel
Delta 1 [T1] RELJ 100 kHz RF Att 10 dB
@Ref Lvl 0.76 dB VBW 300 kHz
10 dBm 16.59318637 MHz SWT 10 ms Unit dBm
18 dB|Offset
A
o1 1.74d8 N T I 1 1
—>02 [-4.3 dB| WVJ\ i
) /T f\‘ﬁ
/ Ll
Wyl -
-6l
-6l
jﬂEenter‘ 2.462 GHz 4 MHz/ Span 40 MHz
ritle: 89921JD22
ate: 19.APR.2013 13:47:56
Top Channel
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: 802.11g / 640AM / 48 Mbps (Reference plots

)

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 16673.347 =500 16173.347 Complied

Middle

16673.347

2500

16173.347

Complied

Top

16683.367

2500

16183.367

Complied

Delta 1 [T1] EW 100 kHz R-F Att 20 dB Delta 1 [T1] EW 100 kHz R-F Att 20 dB
@ Ref Lvl -1.41dB VBW 300 kHz ® Ref Lvl 0.61dB VBW 300 kHz
20dBm 16.67334669 MHz SWT 10 ms Unit dB m 20dBm 16.67334669 MHz SWT 10 ms Unit dB m
2 0 2 0
23 dB Offset 23 dB Offset
1 0 1 0
510.148 D10.2dBm
TR I PO
D2 :5.9 dBm D2 +5.8 dBm
1 Q] -1 Q]
-2 0 -2 0
3 \tﬂ 3
“ UW"H{ L‘l"ﬂwﬂ‘*whm . “ DW"‘W/ \W“‘W” .
5 0 5 0
-6 -6
-7 0 -7 0
-8 0 -8 0l
Center 2.412 GHz 4 MHz/ Span 40 MHz Center 2.437 GHz 4 MHz/ Span 40 MHz
Date: 25.MAR.2013 16:08:34 Date: 25.MAR.2013 16:06:30
il il
Bottom Channel Middle Channel
Delta 1 [T1] RBW 100KHz — RF AL 20dB
@ Ref Lvl -0.96 dB VBW 300 kHz
20dBm 16.68336673 MHz SWT 10 ms Unit dB m
2 0
23 dB Offset
1 0
D102dBm
Toloiial ]
D2 +5.8 dBm
1 Q]
-2 0
-3
4 0 MW ’/ \MWW«
-5 0
-6
-7 0O
-8 0
Center 2.462 GHz 4 MHz/ Span 40 MHz
Date: 25.MAR.2013 16:05:12
il
Top Channel
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Transmitter Minimum 6 dB Bandwidth (continued)

Test Equipment Used:

Asset Instrument Description Model Number  Chlibration Due Calibration
No. Interval
(Months)
A1996 Huber & Suhner Attenuator 6810.17.B Calibrated before use -
A1395 | Huber & Suhner Attenuator 6806.17.B 10 May 2013 12
A1393 Huber & Suhner Attenuator 6820.17.B 06 Jul 2013 12
M1124 | Rohde & Schwarz Test Receiver ESIB 26 14 Aug 2013 12
M127 Rohde & Schwarz Spectrum Analyser FSEB 30 13 Aug 2013 12

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.

UL VS LTD
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5.2.5. Transmitter 99% Occupied Bandwidth
Test Summary:

Test Engineer: Sandeep Bharat Test Date: 26 April 2013
Test Sample Serial Number: 91257

FCC Reference: N/A

Industry Canada Reference: RSS-Gen 4.6.1

Test Method Used: Tested using the occupied bandwidth function of a test receiver

Environmental Conditions:

Temperature (C): 25
Relative Humidity (%): 31
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.

2. All data rates were checked on one channel and the modes which produced the highest power were
802.11b / 11 Mbps and 802.11g / 48 Mbps and therefore chosen for testing as per the specification

requirements.

3. The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF

cable.
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Transmitter 99% Occupied Bandwidth (continued)

Results: 802.11b/ CCK /11 Mbps

Channel

99% Occupied Bandwidth (kHz)

Bottom

16009.615

Middle

16009.615

Top

16057.692

RBW 300 kHz Marker 1[T1] @ RBW 300 kHz Marker 1[T1]
vew 1tz vew 1wz
Ref 20dBm At 5dB SWT 2.5ms Ref 20dBm At 5dB SWT 2.5ms
20 Offsgt 2348 20 Offsgt 2348
: .
:
WAV T
, e
\
09807 /j/lw
a0 0
b2 Lo
/ \\ \/ \ ey
i
[-40 [-40
50 50
—ea —ea
0 0
3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz/ Span 30 MHz

Center 2.412 GHz

899210022
Date: 26APR 2013 15:05:20

899210022
[Date: 26.APR 2013 15:06:41

Bottom Channel

RBW 300 kHz Marker
VBW 1 MHz

Ref 20dBm At 5d8 SWT 25ms

r1[T1]

20 offsft  23de

WWW

gl

i

Center 2.462 GHz 3 MHz/

899210022
Date: 26.APR 2013 15:07:22

Span 30 MHz

Top Channel

Middle Channel
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Transmitter 99% Occupied Bandwidth (continued)

Results: 802.11g / 640AM / 48 Mbps

Channel

99% Occupied Bandwidth (kHz)

Bottom

16730.769

Middle

16730.769

Top

16682.692

Center 2.412 GHz

899210022
Date: 26.APR 2013 15:10:38

3 MHz/

Span 30 MHz

RBW 300 kHz Marker 1 [T1] RBW 300 kHz Marker 1 [T1]
VBW 1 MHz 08 dBm VBW 1 MHz 30 dBm
Ref 20dBm At 5dB SWT 2.5ms Ref 20dBm At 5dB SWT 2.5ms
20 Offsgt 23d8 20 Offsgt 23d8
L L ‘ 4]
st M oy Ltk AI.IHH
= W v el ik i

Center 2.437 GHz 3 MHz/

899210022
Date: 26.APR 2013 15:09:38

Span 30 MHz

Bottom Channel

RBW 300 kHz Marker 1 [T1]
VBW 1 MHz
Ref 20dBm At 5dB SWT 2.5ms
20 Offsgt 23d8
1
' i
= o U tharg | el A

899210022
Date: 26.APR 2013 15:08:03

3 MHz/

Span 30 MHz

Top Channel

Middle Channel
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Transmitter 99% Occupied Bandwidth (continued)

Test Equipment Used:

Asset Instrument Description Model Number  Cglibration Due Calibration Interval
No. (Months)

A1393 | Huber & Suhner Attenuator 6820.17.B 06 Jul 2013 12
M1630 | Rohde & Schwarz Test Receiver ESU40 07 Feb 2014 12

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.

UL VS LTD
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5.2.6. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 19 April 2013
Test Sample Serial Number: 91257

FCC Reference: Part 15.247(e)

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

Test Method Used: As detailed in FCC KDB 558074 D01 v03 Section 10.2

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 34
Note(s):

1. All configurations supported by the EUT were investigated on one channel in accordance with FCC KDB
558074 D01 v03 Section 10.2 Method PKPSD measurement procedure. The data rates that produced

the highest power and therefore deemed worst case were:

0o 802.11b - CCK/ 11 Mbps
o 802.11g — 64QAM / 48 Mbps

2. Final measurements were performed using the above configurations on the bottom, middle and top

channels.

3. The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF

cable.
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Transmitter Power Spectral Density (continued)

Results: 802.11b/ CCK/ 11 Mbps

Channel PSD (dBm/3 kHz) Limit Margin (dB) Result
(dBm/3 kHz)
Bottom -10.6 8.0 18.6 Complied
Middle -10.2 8.0 18.2 Complied
Top -10.2 8.0 18.2 Complied
Marker 1 [T1] ﬁu 3 kHz R-F Att 10 dB Marker 1 [T1] ﬁw 3 kHz R-F Att 10 dB
@Ref Lvl -10.58 dBm VBW 10 kHz @Ref Lvl -10.18 dBm VBW 10 kHz
0 dBm 2.41427149 GHz SWT 5 s Unit dBm 0 dBm 2.43694634 GHz SWT 5s Unit dBm
18 dB|Offset 9 18 dB|Of fset
A A
10 B -10] 5
/\WMNW\M Ty LL“ Ay WMW' WW}MM
NMNW WWA‘JA{ -2 A Ml
-4
-50)
-60)
_70) -70
-80)
-90|
-100 -100l
Center 2.412 GHz 1.785 MHz/ Span 17.85 MHz Center 2.437 GHz 1.785 MHz/ Span 17.85 MHz
ritle: 899211022 ritle: 899211022
ate: 19.APR.2013 13:39:19 ate: 19.APR.2013 13:37:30
Bottom Channel Middle Channel
Marker 1 [T1] RELJ 3 kHz RF Att 10 dB
@Ref Lvl -10.18 dBm VBW 10 kHz
0 dBm 2.46194634 GHz SWT 5s Unit dBm
18 dB|Offset
A
. 1
PN e
R WW\VA\JIAM
1"
0
-6l
100
Center 2.462 GHz 1.785 MHz/ Span 17.85 MHz
ritle: 89921JD22
ate: 19.APR.2013 13:38:16
Top Channel
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Transmitter Power Spectral Density (continued)

Results: 802.11g / 640AM / 48 Mbps

Channel PSD (dBm/3 kHz) Limit Margin (dB) Result
(dBm/3 kHz)
Bottom -13.7 8.0 21.7 Complied
Middle -13.3 8.0 21.3 Complied
Top -13.7 8.0 21.7 Complied
Marker 1 [T1] ﬁu 3 kHz R-F Att 10 dB Marker 1 [T1] ﬁw 3 kHz R-F Att 10 dB
@Ref Lvl -13.72 dBm VBW 10 kHz @Ref Lvl -13.34 dBm VBW 10 kHz
0 dBm 2.40663577 GHz SWT 7s Unit dBm 0 dBm 2.43103697 GHz SWT 7s Unit dBm
18 dB| Offset vi|(T1] -13.72 dBn| g 7 aB[orreet v1{[T1] -13.34 dB|
2.40663677 GHz| 2.43103637 GHz|
1o . -10f -
LT e e JMM o L T
R 1 -30) ‘
JV}N % % -4 ﬁ'ﬁ N VL\“W‘%M\
_5| L W 50l L\\W
7EUW\IX 60 MJ/
_70) -70
-80)
-90|
_100 - 100
Center 2.412 GHz 2.48 MHz/ Span 24.9 MHz Center 2.437 GHz 2.48 MHz/ Span 24.9 MHz
ritle: 899211022 ritle: 899211022
ate: 19.APR.2013 13:53:21 ate: 19.APR.2013 13:55:09
Bottom Channel Middle Channel
Marker 1 [T1] RELJ 3 kHz RF Att 10 dB
@Ref Lvl -13.68 dBm VBW 10 kHz
0 dBm 2.46451994 GHz SWT 78 Unit dBm
18 dB|Offset Y71 -13.68 dBn| g
246451994 GHz|
-~
]mmumwmwmn o e WM\
f N
,VM/F "y
-6l
ioo
Center 2.462 GHz 2.43 MHz/ Span 24.9 MHz
ritle: 89921JD22
ate: 19.APR.2013 13:55:56
Top Channel
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Transmitter Power Spectral Density (continued)

Test Equipment Used:

Asset Instrument Description Model Number Chlibration Due Calibration
No. Interval
(Months)
A1996 | Huber & Suhner Attenuator 6810.17.B Calibrated before use -
A1395 | Huber & Suhner Attenuator 6806.17.B 10 May 2013 12
M127 Rohde & Schwarz Spectrum Analyser FSEB 30 13 Aug 2013 12

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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5.2.7. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 19 April 2013
Test Sample Serial Number: 91257

FCC Reference: Part 15.247(b)(3)

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

Test Method Used: As detailed in FCC KDB 558074 D01 v03 Section 9.1.2

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 34
Note(s):

1. All configurations supported by the EUT were investigated on one channel in accordance with KDB
558074 Section 9.1.2 Integrated band power method measurement procedure. The data rates that
produced the highest power and therefore deemed worst case were:

0o 802.11b - CCK/ 11 Mbps
o 802.11g — 64QAM / 48 Mbps

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.

3. The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable.
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Transmitter Maximum Peak Output Power (continued)

Results: 802.11b/ CCK /11 Mbps

Conducted Peak Limit Comparison

Conducted Peak .
Channel Condu((éfgtrjn?ower Power Limit M(aérg)ln Result
(dBm)
Bottom 20.8 30.0 9.2 Complied
Middle 20.8 30.0 9.2 Complied
Top 20.8 30.0 9.2 Complied
De Facto EIRP Limit Comparison
Declared
Conducted Antenna EIRP De Faptq Margin
Channel Power . EIRP Limit Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 20.8 1.6 22.4 36.0 13.6 Complied
Middle 20.8 1.6 22.4 36.0 13.6 Complied
Top 20.8 1.6 22.4 36.0 13.6 Complied
UL VS LTD
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Transmitter Maximum Peak Output Power (continued)
Results: 802.11b/ CCK /11 Mbps

Marker 1 (111 REW T Mz R Att 20 dB Marker 1 (111 RBN T Mz R Att 20 dB
Ref Lvl 14.09 dBm VBH 3 MHz Ref Lvl 14.10 dBm VBUW 3 MHz
20 dém 2.41197615 BHz  SHT 5ms  Unit dBm 20 d8m 243711924 BHz ST 5ms  Unit B
18 dB| 0f fset J vi[(TL 14).03 0Bm| e 16 dB| 0f fset vi{T1 14.10 dBn| e
0. 41197515 GHZ] 0.43711824 GHZ]
& = [ TFRAR] NG 1 = w‘/\‘k‘w\“ TR T[-77 b
. z . z
! CH [BU [™~4l1.30000p00 MH L oH [Bu [~y 90000p00 M
q d
20 o \W‘ Wf\w
-30) -30
-4y 40
-50 —50
-B0| -B0)
-0 -7
Ci Ci
C o ‘
-80l —aa0l l
Center 2.412 GHz 2.38 Mhz/ Span 23.8 MHz Center 2.437 GHz 2.38 MHz/ Span 23.8 MHz
ritle: 89921022 ritle: 89921022
ate: 19.APR.2013 13:25:05 ate: 19.APR.2013 13:27:53
Bottom Channel Middle Channel
Marker 1 [T1] ﬁw 1 MHz R-F Att 20 dB
Ref Lv 13.98 d8m  VBM 3 MHz
20 dém 2.46188076 BHz  SHT 5ns  Unit dBm
16 dB) Of fset 1 vi |t 1398 dB] g
a 2.46188076 GHZ]
10 = = TR U NGRGET
o CH [BH [™4l1.30000p00 1Hz
0)
-10) \ﬂ
-20) ],r\'l
-30)
_4q)
-50)
-60)
-70|
Cl
C
-B0l
Center 2.462 GHz 2.38 Mhz/ Span 23.8 MHz
ritle: 899211022
ate: 19.APR.2013 13:29:16

Top Channel
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Transmitter Maximum Peak Output Power

Results: 802.11g / 640AM / 48 Mbps

Conducted Peak Limit Comparison

Conducted Peak .
Channel Condu(c;gc:nl;’ower Power Limit M(aclirg;n Result
(dBm)
Bottom 21.8 30.0 8.2 Complied
Middle 21.8 30.0 8.2 Complied
Top 21.7 30.0 8.3 Complied
De Facto EIRP Limit Comparison
Declared
Conducted Antenna EIRP De Fapto_ Margin
Channel Power : EIRP Limit Result
(dBm) Gain (dBm) (dBm) (dB)
(dBi)
Bottom 21.8 1.6 23.4 36.0 12.6 Complied
Middle 21.8 1.6 23.4 36.0 12.6 Complied
Top 21.7 1.6 23.3 36.0 12.7 Complied
UL VS LTD
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Transmitter Maximum Peak Output Power
Results: 802.11g / 640AM / 48 Mbps

Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB
@Ref Lvl 11.96 dBm VBW 3 MHz @Ref Lvl 11.86 dBm VBW 3 MHz
20 dBm 2.40930541 GHz SWT 5 ms Unit dBm 20 dBm 2.43430541 GHz SWT 5 ms Unit dBm
° 18 dBfOffset . viliTt 11|-96 dB| e 18 dBfOffset . vi|Tt 11].85 dBnf gy
. BV P00 P SOMR A 3. . SN P N 1.
CH |BW 16.60000p00 MHz CH |BW 116. 60000000 MHz|
y/
K
_10 ) _10
Jols \w Jol/ Y
MMW/ o gt J
" u
-50) 5
60 -6l
-70) -70)
Ci co
co co ‘
-0l -gal |
Center 2.412 GHz 3.32 MHz/ Span 33.2 MHz Center 2.437 GHz 3.32 MHz/ Span 33.2 MHz
Fitle: 899213022 Fitle: 899213022
ate: 19.APR.2013 13:51:15 ate: 19.APR.2013 13:50:16
Bottom Channel Middle Channel
Marker 1 [T1] ﬁu 1 MHz R-F Att 20 dB
@Ref Lv 11.70 dBm VBW 3 NMHz
20 dBm 2.46535992 GHz SWT 5 ms Unit dBm
18 oB|Offset Y1071 11,70 dB] gy
2.46535892 GHz|
1 he TR [P 1172 g
w/ CH [BW 1§6.60000p00 MHz|
0)
Y
- 10}
Jo/ \
| o
it APTTNAR
W\J w
-40)
~50)
-B0}
-70|
Ci
Cl
e |
Center 2.462 GHz 3.32 MHz/ Span 33.2 MHz
Fitle: 899213022
ate: 19.APR.2013 13:439:30
Top Channel
Test Equipment Used:
Asset Instrument Description Model Number Chlibration Due Calibration
No. Interval
(Months)
A1996 Huber & Suhner Attenuator 6810.17.B Calibrated before use -
A1395 | Huber & Suhner Attenuator 6806.17.B 10 May 2013 12
M127 Rohde & Schwarz Spectrum Analyser FSEB 30 13 Aug 2013 12

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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5.2.8. Transmitter Radiated Emissions

Test Summary:

Test Engineer:

Sandeep Bharat Test Date: 19 April 2013

Test Sample Serial Number:

91260

FCC Reference:

Parts 15.247(d) & 15.209(a)

Industry Canada Reference:

RSS-Gen 4.9/ RSS-210 A8.5

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 (T):

23

Relative Humidity (%):

34

Note(s):

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

factor and cable loss.

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

only.

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

measurement system.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (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 Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
166.307 Horizontal 25.1 43.5 184 Complied
261.029 Vertical 28.9 46.0 17.1 Complied
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Transmitter Radiated Emissions (continued)

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

Test Equipment Used:

Asset Instrument Description  Model Number  Chlibration Due Calibration Interval (Months)
No.

K0001 |5 m RSE Chamber Rainford 24 Oct 2013 12

M1124 | Test Receiver ESIB 26 14 Aug 2013 12

A1834 | Attenuator 8491B 27 Jan 2014 12

G0543 | Amplifier 310N 04 Jul 2013 3

A259 Bilog Antenna CBL6111 27 Mar 2014 12

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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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 19 April 2013
Test Sample Serial Number: 91260

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

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

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6

referencing ANSI C63.4

Frequency Range 1 GHz to 25 GHz

Environmental Conditions:

Temperature (C): 23

Relative Humidity (%): 34

Note(s):

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

factor and cable loss

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.

The emission shown at 2462 MHz on the 1 GHz to 4 GHz plot is the EUT fundamental.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (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 (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.

Results:

Frequency Antenna Peak Level Average Limit Margin

(MHz) Polarity (dBpv/m) (dBpv/m) (dB) Result

22711.538 Horizontal 49.6 54.0 4.4 Complied
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Transmitter Radiated Emissions (continued)

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 80 dBy VBW 3 MHz 24.dBy
Ref 110 dBUV At 0dB SWT 20ms 4 GHz Ref 110 dBV At 0dB SWT 20ms 576923 GHz
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Transmitter Radiated Emissions (continued)

Date: 19APR 2013 19:09:45

RBW 1 MHz Marker 1 [T1] RBW 120 kHz Marker 1 [T1]
VBW 3 MHz 43.51 dBu VBW 10 MHz
Ref 80 dBuV At 10dB SWT 30ms 11.927884615 GHz Ref 80dBuv At 10dB SWT 880 ms.
80 80
LA LA
1PN 1P
o154 eyv o1 54 sy
o o
1
1
I R TRVRNTA PP RO e AT Y
s s
2 2
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
Date: 19 APR2013 183849 Date: 19APR2013 185221
RBW 1 MHz
VBW 3 MHz
Ref 80 dBuV At 10dB SWT 45 ms 22,
80
LA
1PN
o154 deyv T .
WMWMW VT TR BT W WWW
s
2
Start 18 GHz 700 MHz/ Stop 25 GHz
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

Asset Instrument Description Model Number  Calibration Due Calibration Interval
No. (Months)
A253 Antenna 12240-20 04 Nov 2013 12
A254 Antenna 14240-20 04 Nov 2013 12
A255 Antenna 16240-20 04 Nov 2013 12
A256 Antenna 18240-20 04 Nov 2013 12
A436 Antenna 20240-20 04 Nov 2013 12
A1396 | Attenuator 6810.17.B 06 Jul 2013 12
Al1534 Pre Amplifier 8449B 04 Nov 2013 12
A1818 | Antenna 3115 04 Nov 2013 12
K0002 | 3m RSE Chamber Rainford 04 Nov 2013 12
M1630 | Rohde & Schwarz Test Receiver ESU40 07 Feb 2014 12

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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5.2.9. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 19 April 2013
Test Sample Serial Number: 91260

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

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

Test Method Used: As detailed in FCC KDB 558074 D01 v03 Section 13.1 referencing

ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 34
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 supported modes and channel widths were initially investigated on one channel. The modes that

produced the widest bandwidths were:
0 802.11b - DQPSK /2 Mbps
0 802.11g — 64QAM / 54 Mbps
3. *-20 dBc limit.
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Transmitter Band Edge Radiated Emissions (continued

Results: 802.11b/

2 Mbps / Peak

Frequency Level Limit Margin Result
(MHz) (dBuv/im) (dBpuv/im) (dB)
2400 58.7 79.2* 20.5 Complied
24835 71.1 74.0 2.9 Complied
Results: 802.11b / 2 Mbps / Average
Frequency Level Limit Margin Result
(MHz) (dBpuv/im) (dBuv/im) (dB)
2483.5 42.8 54.0 11.2 Complied
RBW 100:H1 Marke \ﬂru RBW 1 MHz
110 Offsgt 10.4dB ,:1\0,/0&5»( 10.1dB
= g = \
T ] I I .
/ \ WWMW
ot
sy
AN A

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

RBW 1 MHz Marker 1
VBW 10 Hz

Ref 110dBpV At 0dB SWT5s

110 Offsgt  10.1[dB

1

|

b1 54 dBjfv

10

Center 2.4835 GHz 5MHz/

[Date: 19APR 2013 17:36:18

Span 50 MHz

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

Results: 802.11qg/

54 Mbps / Peak

Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dBpuv/im) (dB)
2400 58.3 76.1 17.8 Complied
2483.5 64.9 74.0 9.1 Complied
Results: 802.11q / 54 Mbps / Average
Frequency Level Limit Margin Result
(MHz) (dB uv/m) (dBuv/im) (dB)
2483.5 44.6 54.0 9.4 Complied
RBW 100 kHz Marker 1 [T1] RBW 1 MHz Marl
110 Offs¢t 10.1dB | n:i\woﬂil 1D.lf1 Mai
= }w«w o = y
/ I Ib174aBjv ; o
/ T,
lWW %Wwww«mm
T

Center 2.4 GHz

Date: 19APR 2013 17:30:28

5MHz/ Span 50 MHz

Center 2.4835 GHz

Date: 19APR.2013 17:21:12

5MHz/

Span 50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

Ref 110dBpV

RBW 1 MHz
VBW 10 Hz

At 0dB SWT5s
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110 Offsgt  10.1[dB

b1 54 dBjfv

10

Center 2.4835 GHz

[Date: 19APR 2013 17:25:38

5MHz/

Span 50 MHz

Upper Band Edge Average Measurement

UL VS LTD

Page 49 of 52




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP89921JD22A

ISSUE DATE: 14 FEBRUARY 2014

Transmitter Band Edge Radiated Emissions (continued

)

Test Equipment Used:

Asset Instrument Description Model Number  Cglibration Due Calibration Interval
No. (Months)

A1396 | Attenuator 6810.17.B 06 Jul 2013 12
Al534 Pre Amplifier 8449B 04 Nov 2013 12
A1818 | Antenna 3115 04 Nov 2013 12
K0002 | 3m RSE Chamber Rainford 04 Nov 2013 12
M1630 | Rohde & Schwarz Test Receiver ESU40 07 Feb 2014 12

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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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 Calculajted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+4.69 dB
Conducted Maximum Peak Output Power 2.4 GHz to 2.4835 GHz 95% +1.13dB
Power Spectral Density 2.4 GHz to 2.4835 GHz 95% +1.13 dB
6 dB Bandwidth 2.4 GHz to 2.4835 GHz 95% +0.92 ppm
99% Occupied Bandwidth 2.4 GHz to 2.4835 GHz 95% +0.92 ppm
Radiated Spurious Emissions 30 MHz to 26.5 GHz 95% 12.94 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

Revision Details

Version

Number Page No(s) | Clause Details

1.0 - - Initial Version

2.0 - - FCC ID & IC Certification number updated. Section 3.6 Antenna
information added.

3.0 - - Updates to sections 3.2 & 4.2. Addition of reference plots in section

5.2.4. Addition of note under test equipment tables.
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