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1. Customer Information

Company Name:

Panasonic Mobile Communications Development of Europe Ltd

Address:

Panasonic House
Willoughby Road
Bracknell
Berkshire

RG12 8FP

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.407 and 47CFR15.403

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 15 Subpart E (Unlicensed National Information Infrastructure Devices) —
Sections 15.403 and 15.407

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

Site Registration:

209735

Location of Testing:

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

Test Dates:

15 November 2012 to 27 November 2012
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2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.107(a) Receiver/ldle Mode AC Conducted Emissions ]
Part 15.109 Receiver/ldle Mode Radiated Spurious Emissions @
Part 15.207 Transmitter AC Conducted Emissions @
Part 15.403(i) Transmitter 26 dB Emission Bandwidth @
Part 15.35(c) Transmitter Duty Cycle Note 1
Transmitter Maximum Conducted Output Power
Part 15.407(a)(1) (5.15-5.25 GHz band) @
Transmitter Maximum Conducted Output Power
Part 15.407(a)(2) (5.25-5.35 GHz & 5.47-5.725 GHz bands) @
Transmitter Peak Power Spectral Density
Part 15.407(a)(1) (5.15-5.25 GHz band) @
Transmitter Peak Power Spectral Density
Part 15.407(2)(2) (5.25-5.35 GHz & 5.47-5.725 GHz bands) @
Part 15.407(a)(6) Transmitter Peak Excursion @
Part 15.407(b)/ . . o
15.209(a) Transmitter Out of Band Radiated Emissions @
Part 15.407(b)/ : : -
15.209(a) Transmitter Band Edge Radiated Emissions @
Transmitter Frequency Stability
Part 15.407(g) (Temperature & Voltage Variation) Note 2
Part 15.407(h)(2) Transmitter Power Control Note 3

Key to Results

J = Complied 0 = Did not comply

Note(s):

1. The measurement was performed to assist in the calculation of the level of average output power, peak

power spectral density, peak excursion and emissions as the EUT employs pulsed operation.

2. 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.

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

Page 6 of 126

RFI Global Services Ltd trading as UL




TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

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 v01r02 26/9/2012

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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: NTT docomo

Model Name or Number: EB-4063

IMEL: 353740050011927 (Radiated sample)
Hardware Version Number: Rev B-2

Software Version Number:

ACPU: rupy-jb-10-0336
CCPU: 101033_DCM_00.12

FCC ID: UCE312057A
Brand Name: NTT docomo
Model Name or Number: EB-4063

Serial Number:

353740050012164 (Conducted RF port sample)

Hardware Version Number:

Rev B-2

Software Version Number:

ACPU: rupy-jb-10-0336
CCPU: 101033_DCM_00.12

FCC ID: UCE312057A

Brand Name: NTT docomo
Description: AC Charger

Model Name or Number: AC 04

Brand Name: NTT docomo
Description: Charge/USB Data cable
Model Name or Number: Type 01

Brand Name: NTT docomo

Description:

Personal Hands-Free

Model Name or Number:

Type 02

3.2. Description of EUT

The equipment under test was a Multi-Mode LTE/UMTS/GSM Mobile Phone with WLAN, Bluetooth and

RFID.

The EUT supports DFS as a Client without Radar Detection.

3.3. Modifications Incorporated in the EUT

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

Technology Tested: IEEE 802.11
Type of Unit: Transceiver
Modulation: BPSK, QPSK, 16QAM, 64QAM
Data rates: 802.11a 6,9, 12, 18, 24, 36 ,48 & 54 Mbps
802.11n HT20 6.5, 13, 19.5, 26, 39, 52, 58.5, 65, 7.2,
14.4,21.7, 28.9, 43.3,57.8,65 & 72.2
Mbps
802.11n HT40 13.5, 27, 40.5, 54, 81, 108, 121.5, 135,
15, 30, 45, 60, 90, 120, 135 & 150 Mbps
Power Supply Requirement(s): Nominal 3.8 VDC via 120 VAC 60 Hz adaptor
Antenna Gain: 5.15t0 5.725 GHz | -1.8 dBi
Maximum Conducted Output Power: 8.0 dBm
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 56 5280
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 116 5580
Top 140 5700
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Additional Information Related to Testing (continued)

Channel Spacing: 40 MHz
Transmit & Receive Frequency Band: 5150 MHz to 5250 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 38 5190
Top 46 5230
Transmit & Receive Frequency Band: 5250 MHz to 5350 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 54 5270
Top 62 5310
Transmit & Receive Frequency Band: 5470 MHz to 5725 MHz
Transmit & Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 102 5510
Middle 118 5590
Top 134 5670

3.5. Support Equipment

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

Description: Laptop PC
Brand Name: Panasonic
Model Name or Number: CF74

Serial Number:

CF-74C3BBDE (MCUK 7397)

Description:

2G Micro SD Card

Brand Name:

Not marked or stated

Model Name or Number:

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

4.1. Operating Modes

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

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

4.2. Configuration and Peripherals

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

e Controlled using a bespoke application on the laptop PC supplied by the Customer. The application
was used to enable continuous transmission and receive modes 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 All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power were:

0 802.11a - 54 Mbps
0 802.11n HT20 — 65 Mbps / MCS7
0 802.11n HT40 — 135 Mbps / MCS7

e All supported modes and channel widths were initially investigated on one channel. The modes that
produced the widest bandwidth were:

o 802.11a-9 Mbps
0 802.11n HT20 - 6.5 Mbps / MCS0O
0 802.11n HT40 - 13.5 Mbps / MCSO0

¢ |dle and transmitter radiated spurious emissions tests were performed with the PHF and AC charger
connected to the EUT as this was found to be the worst case during pre-scans. All the accessories
were individually connected and measurements made during the pre-scans to determine the worst
case combination.

e Transmitter spurious emissions were performed with the EUT transmitting with a data rate of 54
Mbps, as this was found to have the highest power level and therefore deemed to be worst case.

e The conducted sample with IMEI 353740050012164 was used for 26 dB bandwidth, maximum
output power, peak power spectral density and peak excursion tests.

e The radiated sample with IMEI 353740050011927 was used for all other tests.
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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 detalils.

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: David Doyle Test Date: 15 November 2012
Test Sample IMEI: 353740050011927

FCC Reference: Part 15.107(a)

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

Environmental Conditions:

Temperature (°C): 21

Relative Humidity (%): 41

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

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

0.479 Live 42.3 56.4 14.1 Complied
2.558 Live 34.6 56.0 21.4 Complied
4.259 Live 36.0 56.0 20.0 Complied
4.493 Live 37.9 56.0 18.1 Complied
5.325 Live 36.5 60.0 23.5 Complied
5.694 Live 36.2 60.0 23.8 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)

0.474 Live 35.9 46.4 105 Complied
2.832 Live 334 46.0 12.6 Complied
4.335 Live 28.8 46.0 17.2 Complied
4.515 Live 30.6 46.0 154 Complied
5.357 Live 29.4 50.0 20.6 Complied
5.681 Live 29.9 50.0 20.1 Complied

RFI Global Services Ltd trading as UL Page 13 of 126




TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

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

0.209 Neutral 34.6 63.3 28.7 Complied
2.004 Neutral 22.1 56.0 33.9 Complied
2.526 Neutral 23.7 56.0 32.3 Complied
3.539 Neutral 28.8 56.0 27.2 Complied
4812 Neutral 36.7 56.0 19.3 Complied
5.240 Neutral 36.4 60.0 23.6 Complied
5.645 Neutral 36.2 60.0 23.8 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

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

0.213 Neutral 23.4 53.1 29.7 Complied
1.950 Neutral 13.6 46.0 32.4 Complied
2.949 Neutral 15.6 46.0 30.4 Complied
4.205 Neutral 22.6 46.0 234 Complied
4.920 Neutral 26.9 46.0 19.1 Complied
5.177 Neutral 27.7 50.0 22.3 Complied
5.573 Neutral 28.3 50.0 21.7 Complied
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Receiver/ldle Mode AC Conducted Spurious Emissions (continued)

Level in dByv

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

1506

300 400500 800 1M M 3M 4M SM 6 8 loM

Frequency in Hz

20 3om

Live

Level in dByv

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

150k

300 400500 800 1M M 3M 4M 5M 6 8 loM

Freauency in Hz

20M  30m

Neutral

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

Test Equipment Used:

RFI No. | Instrument Manufacturer Type No. Serial No. Date Cal.
Calibration Interval
Due (Months)
A649 | LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 19 Feb 2013 12
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 25 Feb 2013 12
M1263 | Test Receiver Rohde & Schwarz | ESIB7 100265 09 Aug 2013 12
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 11 November 2012
Test Sample IMEI: 353740050011927
FCC Reference: Part 15.109

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):

23

Relative Humidity (%):

33

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 (dBpuv/m) (dBpV/m) (dB)
956.932 Vertical 24.6 46.0 21.4 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 No. | Instrument Manufacturer Type No. Serial No. | Date Cal.
Calibration Interval
Due (Months)
Al1834 | Attenuator Hewlett Packard 8491B 10444 29 Jan 2013 12
A553 Antenna Chase CBL6111A | 1593 15 Feb 2013 12
G0543 | Amplifier Sonoma 310N 230801 02 Jan 2013 3
KO001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 03 Feb 2013 12

RFI Global Services Ltd trading as UL
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer: Nick Steele Test Dates: 13 November 2012 &
22 November 2012

Test Sample IMEI: 353740050011927

FCC Reference: Part 15.109

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

referencing ANSI C63.4

Frequency Range: 1 GHz to 30 GHz

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 39to 41
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 (dBpuv/m) (dBpV/m) (dB)
16926.854 Vertical 49.9 54.0 4.1 Complied
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

ACWMWW

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB varker 1 [T1] RBW 1 MHz  RF Att 0 dB

Ref Lvi 48.57 dBYV VBW 3 MHz Ref Lvi 41.14 dBwv VBW 3 MHz
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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 ALt 0 dB
Ref Lvi 49.85 dByV VBW 3 MHz Ref Lvi 49.16 dByV VBW 3 MHz
80 dBwV 16.92685371 GHz SwT 30 ms unit dByv 80 dBywV 25.97194389 GHz SWT 49 ms unit dByv
8
7 70q|
6
|-D1 54 |dBy (D1 54 dBy
El 1
5
40| 40|
30| 30q|
2 20|
It
- B
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE JComment A: RADIATED SPURIOUS EMISSIONS STANDBY/IDLE MODE
Date: 13.NOV.2012 02:18:27 Date : 13.NOV.2012 02:30:10
Marker 1 [T1] RBW 1 MHz #3 CVL 20.0dB
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70
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D1 54 dBy
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* M
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.
No. Calibration Interval
Due (Months)
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 04 Nov 2013 12
M1124 | Test Receiver Rohde & Schwarz ESIB 26 N/A 14 Aug 2013 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
A1818 | Antenna EMCO 3115 00075692 04 Nov 2013 12
A253 Antenna Flann Microwave 12240-20 128 04 Nov 2013 12
A254 | Antenna Flann Microwave 14240-20 | 139 04 Nov 2013 12
A255 Antenna Flann Microwave 16240-20 | 519 04 Nov 2013 12
A256 Antenna Flann Microwave 18240-20 | 400 04 Nov 2013 12
A436 | Antenna Flann 20240-20 | 330 04 Nov 2013 12
M1390 | Harmonic Mixer Farran Technology | WHMP 28 | FTL1677B Calibrated )
before use
A366 Isolator MRI FRR-400 169 Calibrated )
before use
A203 Antenna Flann Microwave 22240-20 | 343 11 May 2013 36
A1785 | Pre-Amplifier Farran Technology | FLNA-28- | FTL 6483 Calibrated )
30 before use
S0537 | Power Supply Unit | TTI EL302D 249928 Calibrated )
before use
M1251 | Digital Multimeter | Fluke 175 89170179 30 Jul 2013 12
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5.2.3. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 21 November 2012
Test Sample IMEL: 353740050011927

FCC Reference: Part 15.207

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

Environmental Conditions:

Temperature (°C): 19

Relative Humidity (%): 46

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBuv) (dB)

0.150 Live 58.8 66.0 7.2 Complied
0.155 Live 58.4 65.8 7.4 Complied
0.159 Live 58.2 65.5 7.3 Complied
0.191 Live 56.5 64.0 7.5 Complied
0.240 Live 54.4 62.1 7.7 Complied
0.335 Live 50.9 59.3 8.4 Complied
0.416 Live 48.4 57.5 9.1 Complied
0.434 Live 47.6 57.2 9.6 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

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

0.204 Live 29.5 53.4 23.9 Complied
0.254 Live 304 51.6 21.2 Complied
0.258 Live 29.6 51.5 21.9 Complied
0.461 Live 27.5 46.7 19.2 Complied
0.6405 Live 24.9 46.0 21.1 Complied
4.988 Live 26.4 46.0 19.6 Complied
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.150 Neutral 56.8 66.0 9.2 Complied
0.155 Neutral 56.9 65.8 8.9 Complied
0.182 Neutral 55.6 64.4 8.8 Complied
0.195 Neutral 55.2 63.8 8.6 Complied
0.204 Neutral 55.4 63.4 8.0 Complied
0.227 Neutral 53.9 62.6 8.7 Complied
0.245 Neutral 52.7 61.9 9.2 Complied
0.303 Neutral 51.6 60.2 8.6 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.204 Neutral 33.6 19.8 53.4 Complied
0.209 Neutral 30.7 22.6 53.3 Complied
0.258 Neutral 28.9 22.6 51.5 Complied
0.447 Neutral 25.7 21.2 46.9 Complied
4,974 Neutral 24.4 21.6 46.0 Complied
5.316 Neutral 25.7 24.3 50.0 Complied
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Transmitter AC Conducted Spurious Emissions (continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

Test Equipment Used:

RFI No. | Instrument Manufacturer Type No. Serial No. Date Cal.
Calibration Interval
Due (Months)
A649 | LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 19 Feb 2013 12
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 25 Feb 2013 12
M1263 | Test Receiver Rohde & Schwarz | ESIB7 100265 09 Aug 2013 12
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5.2.4. Transmitter 26 dB Emission Bandwidth

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 22 November 2012 &
26 November 2012

Test Sample IMEI: 353740050012164

FCC Reference: Part 15.403(i)

Test Method Used: FCC KDB 789033 Section D)

Environmental Conditions:

Temperatures (°C): 23t0 24

Relative Humidity (%): 341035

Note(s):

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

789033 Section D emission bandwidth test procedure. The data rates that produced the widest
bandwidth (worst case) have been reported as detailed below:

o0 802.11a-BPSK/9 Mbps
0 802.11n HT20 — BPSK/ 6.5 Mbps / MCSO
0 802.11n HT40 — BPSK/ 13.5 Mbps / MCSO

Final measurements were performed in each supported operating band using the above configurations
on the bottom, middle and top channels.

For the power measurements in this report, the highest power output level was recorded when the EUT
was configured as:

0 802.11a- 64QAM / 54 Mbps
0 802.11n HT20 — 64QAM / 65 Mbps / MCS7
0 802.11n HT40 — 64QAM / 135 Mbps / MCS7

Emission bandwidth plots in these configurations have been included as ‘Reference plots’ at the end of
this Section and the results used for calculations in Section 5.2.6.
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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 9 22.766
Middle 5200 BPSK 9 23.687
Top 5240 BPSK 9 23.166
Delta 1 [T1] RELJ 300 kHz RF Att 10 dB Delta 1 [T1] ﬁw 300 kHz RF Att 10 dB
@Ref Lvl 0.35 dB VBW 1 MHz @Ref Lvl 0,84 dB VBW 1 MHz
20 dBm 22.76553106 MHz SHT 5 ms Unit dBm 20 dBm 23.68737475 MHz SWT 5 ms Unit dBm
)
23 dB[Dffset vilrT1] 25,70 dBn] 23 dB|Dffset vi|[T1] -26(.93 dB| g
5. 16857715 Bz 5. 18641683 Giiz
! Al [TTTT 035 dB 19 Al [[TTT 084 dB
2. 76653106 MHz| 23.68737475 Mz,
01 0.7 dB e oot 48 [ TIRPAAIRAR
| / \
—D2 }25.3 d,‘lj \\1 —>2 (26,1 ﬂi
R ! X -2
M'\w )
.
5
&
-5
)
=
o
-8 Center 5.2 GHz 4 MHz, Span 40 MHz
Center 5.18 GHz 4 MHz/ Span 40 MHz
[Title: 90385
ate; 26,N0OV,2012 13:32:57 ate: 26.NDV.2012 13:38:38
Bottom Channel Middle Channel
Delta 1 [T1] RFH 300 kHz RF Att 10 dB
@Ref Lvl 0.21 dB VBW 1 MHz
20 dBm 23.16633267 MHz SWT 5 ms unit dBm
23 dB|Dffset vi{IT1] -27. 14 4B g
5.22841BB83 GHz
1 AT{TTTT T 2T a8
23.16633R67 MHz
der ol we
g BN P I
| / \
02 (26.1 r*,, \1
_30l i ‘\
)
&)
)
a0
Center 5.24 GHz 4 MHz/ Span 40 MHz

litle:
ate;

90385
26,NOV,2012 13:42;54

Top Channel
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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 9 22.926
Middle 5280 BPSK 9 23.327
Top 5320 BPSK 9 23.246
Delta 1 U110 RBW 00 Kz RF Att 10 a5 Delta 1 L11] RBW 300 Kz RF Att 10 0B
@Rer Lvl 0.39 dB VBN 1 MHz @Ref Lvl 0.09 dB VBN 1 MHz
20 dBn 22.92585170 MHz  SHT 5ms  Unit dBn 20 dBm 23.32665331 MHz  SWT 5ms Uit dBn
5 3
23.1 piB Dffsgpt vi|T1] -26.57 dBn| g 23.1 g8 Dffs vi|(71] -27.88 dB| g
5.24841B83 GHz 5.26833667 GHz
10 STITTTT -39 a8 10 2T(TTTT 09 a8
2292585170 MHz] 23.32666031 MHz]
l [ AR Yot—t-pf [ AN ARRAA
/ \ / \
|—o2 26 a8 M \\’\1 o2 [26.6 aﬁ‘ﬂ[ \‘
30| 4 ’J \l _30| . x }
WW ]
40 "
&) _50)
&0l -60)
70 -70)
8l 80l
Center 5.26 BHz 4 MHz/ Span 40 MHz Center 5.28 BHz 4 MHz, Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NDV.2012 13:47:15 ate: 26.NOV.2012  13:51:06
Bottom Channel Middle Channel
Della 1 U117 RBW 00 Kz RF Att 10 a5
@Ref Lvl -1.38 8 VBN 1 MHz
20 dBm 23.24649299 MHz SWT 5 ms Unit dBm
23.1 pB Dffsgt MUIES! 28,56 B gy
5.30849689 GHz
1 AT{TTTT —195 a8
43.24649099 My
s o]
_1g) / \\
= —25.4ld?/ i\m
o P
80
2
sl
Center 5.32 GHz 4 MHz/ Span 40 MHz
ritle: 30385
ate: 26.NOV,2012 13:55;31

Top 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 9 22.846
Middle 5580 BPSK 9 23.246
Top 5700 BPSK 9 29.900

Top Channel

Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl -0.62 dB VBH 1 MHz Ref Lvl -0.22 dB VBW 1 MHz
20 dBn 20.84563138 MHz  SWT 5ms  Unit dBm 20 dBm 23.24643299 MHz ST 5ms  Unit dBm
5 0
23.1 pB Dffsgt vilITL] -26(.58 B gy 23.3 @B Dffspt V(7LD -26(.35 B gy
5. 48857715 GHz 5.66857716 GHz
10 2T(ITTT 57 B 10 2T(TTTT B i
42.84569)138 MHz 243.246492398 MHz|
PR oo b v 111 26,42 dfg
A=A AR 559054509 GHz
_10) 1)
:&/ \1 ﬂ/ \:2
02 [26.4 df 02 [26.3 df i
a , 0 i g,
[k [ A g
40) M M m
5 5
50}
_7) 7
a0l ol
Center 5.5 GHz 4 Mz, Span 40 Mz Center 5,56 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 13:53:27 ate: 26.NDV.2012 14:06:42
Bottom Channel Middle Channel
— —
Delta 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 1.73 B VBN 1 MHz
20 dBm 29.89979960 MHz  SWT 5ms Uit dBm
23.4 B Df fegpt vi{IT1] 27 14 B g
5.68681863 GHz
10 AT [TTTT 17998
23.89979850 MHz
1 06 B volrTiy _oel a9 gp,
T 5. 71778661 GHz
m il |- 2
02 |25, d)dl
= I T
V/WW
40)
)
_7)
a0l
Center 5.7 GHz 4 Mz, Span 40 Mz
[ritle: 80385
ate: 26.NOV.2012 14:11:46
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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 Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5180 BPSK 6.5/MCS0 23.407
Middle 5200 BPSK 6.5/ MCS0 23.086
Top 5240 BPSK 6.5/MCS0 23.727

Top Channel

Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 0.55 dB VBH 1 MHz Ref Lvl -0.75 dB VBW 1 MHz
20 dBn 23.40681363 MHz  SWT 5ms  Unit dBm 20 dBm 23.08617234 MHz  SWT 5ns  Unit dBm
5 0
23 dB| Dffset vilITL] 28,47 B gy 23 dB|Dffset V(7LD 2751 B gy
5. 16826661 GHz] 5. 18849639 GHz
10 ST{TTTT 55 a8 10 2T(ITTT 75 a8
23.406B81363 MHz 243.08617234 MHz|
[T -Tp a8 RANAARAARA | AR A7 [or - ds /MWMWN
1 -10|
) / \ ) / \
\ / Y
|02 f27.5 d 02 [27.4 d
3| M’M T o il
AD| AHW W
5 5
50}
7 7
a0l ol
Center 5,18 BHz 4 Mz, Span 40 MHz Center 5.2 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 14:17:41 ate: 26.NDV.2012 14:22:43
Bottom Channel Middle Channel
— —
Delta 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 2.66 dB VBH 1 Mz
20 dBn 23.72745431 MHz  SWT 5ns  Unit dBm
23 dB| Of fset YT 3006 dBn| e
5.22801603 GHz
10 ST(TTTT 56 dB
23.72745431 MHz
=T am X
/\‘ ’\/var\v
| / \
T
|02 f27.4 d
)
_7)
a0l
Center 5,24 BHz 4 Mz, Span 40 MHz
[ritle: 80385
ate: 26.NOV. 2012 14:27:16
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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/ MCSO0 23.647
Middle 5280 BPSK 6.5/ MCSO0 23.327
Top 5320 BPSK 6.5/ MCSO0 23.327
Delta 1 U110 RBW 00 Kz RF Att 10 a5 Delta 1 L11] RBW 300 Kz RF Att 10 0B
@Rer Lvl -0.85 dB VBK 1 MHz @Ref Lvl 0,13 dB VBN 1 MHz
20 dBn 23.64729459 MHz  SHT 5ms  Unit dBm 20 dBn 23.32655331 MHz  SWT 5ms Uit dBn
5 3
23.1 piB Dffsgpt vi|T1] -27.84 dB| g 23.1 ¢B Offspt vi|(71] -28.02 dB| g
5.24809619 GHz 5.26825651 GHz
10 STITTTT [ 85 a8 10 2T(TTTT T3 a8
23654729459 Mz 23.32665031 MHz]
) )
[For —T.p a8 b o1 -2 5 e Mv\
| / \ | / \
\ / \
o2 ters 102 |28 dsy N
,mM W’V\* ,m‘fM
&)
&0 50}
7 7
8l 80l
Center 5.26 EBHz 4 MHz/ Span 40 MHz Center 5.28 BHz 4 MHz, Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 14:32:01 ate: 26.NOV.2012  14:38:23
Bottom Channel Middle Channel
Della 1 U117 RBW 00 Kz RF Att 10 a5
@Ref Lvl -0.81 dB VBK 1 MHz
20 dBm 23.32665331 MHz SWT 5 ms Unit dBm
23.1 pB Dffsgt MUIES! -27.89 B g
5.30833B667 GHz
19 AT [TTTT BT a8
23.32665031 Mz
) w2 1111 26,17 dfn
o1 -1 a8 fWWMWMNM 5. 332460493 Gz
1 / \
/ 4,
o2t o
80
2
sl
Center 5.32 GHz 4 MHz/ Span 40 MHz
ritle: 30385
ate: 26.NOV, 2012 15:01:23

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/ MCSO 23.166
Middle 5580 BPSK 6.5/ MCSO0 23.407
Top 5700 BPSK 6.5/ MCSO0 26.854
Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl 0.03 dB VBH 1 MHz @Ref Lvl 0.47 dB VBW 1 MHz
20 dBn 23.16633267 MHz  SWT 5ms  Unit dBm 20 dBm 23.40681363 MHz  SWT 5ms  Unit dBm
5 0
23.1 pB Dffsgt vilITL] 28,56 B gy 23.3 @B Dffspt V(7LD -2/, 48 B gy
5. 48841683 GHz 5.66826661 GHz,
10 ST{TTTT BRG] 10 2T(TTTT 47 a5
3. 16633R67 MHz 23.406B81363 MHz
ol V210111 - 54 dBm o
|0t -2.p dby e VY N e e 551245493 BHz ot -1.p s AR A= IeA A~ [ AAR
1 \
n / \ n / \
/ \l Lo \
qp—P228.3d VR P2 278 d
a9 M""AW M\”wm 4 MW“M
) 5
50}
_7) 7
_anl -80
Center 5.5 GHz 4 Mz, Span 40 Mz Center 5,56 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 15:06:56 ate: 26.NDV.2012 15:13:05
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz R-F Att 10 dB
@Ref Lvl 2.23 B VBN 1 MHz
20 dBm 26.85370741 MHz  SWT 5ms Uit dBm
23.4 B Df fsgt vi{IT1] -28.03 B gy
5.68817635 GHz
10 2T[TTTT ~J 73 dB
4685370741 Mz
o= =SSN =
| / \
- dmﬁ/ \\ -
30| Lol
W A
40)
)
_7)
a0l
Center 5.7 GHz 4 Mz, Span 40 Mz
[ritle: 80385
ate: 26.NOV. 2012 15:17:40

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.15-5.25 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 BPSK 13.5/MCSO0 45.251
Top 5230 BPSK 13.5/MCSO0 45.050
Delta 1 [T1] RFLJ 500 kHz RF Att 10 dB Delta 1 [T1] ﬁw 500 kHz RF Att 10 dB
@Ref Lvl -0,51 dB VBW 2 MHz @Ref Lvl 1,22 dB VBW 2 MHz
20 dBm 45.25050100 MHz SWT 5 ms Unit dBm 20 dBm 45.05010020 MHz SHT 5 ms Unit dBm
i 23.4 @B Offegt vi|[T1] 28053 dB| g 23 dB|Dffset vi|rT1] -29.98 dB| g
5. 167474395 GHz| 5.20715431 GHz|
1 ST(TTTT 5T a8 10 2T(TTTT 177 a5
45,25050/100 MHz 45.05010p20 MHz|
0) ol
o1 2.5 o8 oy /MM ot -2.[r dB P =N
/‘ \\ /* M \
02 }28.3 d ,3/ \‘J, ofb—=>02 }28.7 «lﬂ/ \‘L
n P 9
] M MMAL 4 #WW QL/\MW\A L
|
~50|
= -60)
-0} -70)
mEemer 5.139 GHz 8 MHz, Span BO MHz Center 5.23 BHz 8 MHz/ Span 80 MHz
[Title: 90385 [Title: 90385
ate: 26.NOV.2012 15:25:52 ate: 26_NOV.2012 15:31:25
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 BPSK 13.5/MCSO0 44.970
Top 5310 BPSK 13.5/MCSO0 45.691
Delta 1 [T1] RBW 500 kHz RF Att 10 dB Delta 1 [T1] RBW 500 kHz RF Att 10 dB
@Ref Lvl 0.52 dB VBH 2 MHz @Ref Lvl 0.27 dB VBW 2 MHz
20 dBm 44.96993988 MHz SWT 5 ms Unit dBm 20 dBm 46.69138277 MHz SWT 65 ms Unit dBm
23.1 ¢ Dffsgt vi{IT1] -29.26 B gy 23.1 ¢iB Offsgt vi{0T1] -29.70 B gy
6.24747435 GHz| 6 .28699399 GHz|
10 AT [TTTT /52 a8 ! 2T [TTTT 27 a8
44.96893888 MHz 45.69138R77 MHz
d i
o1 -2.p db e ] |01 -3 pb R SESS
m J — \ f AN |
e b/ \ / \
—>D2 [28.8 df 'y ob—22_1-23 dBm}¥ x\
_40) WW T pry W Mux
ey b
-50)
60| -B0)
70| -70|
_gol 60
Center 6.27 BHz 8 MHz, Span BO MHz Center 5.31 GHz 8 MHz/ Span 80 MHz
[ritle: 90385 [ritle; 90385
ate: 26.NOV.2012 15:35:17 ate: 26.NDV.2012 15:40:28
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 BPSK 13.5/MCSO0 45.210
Middle 5590 BPSK 13.5/MCSO0 44.729
Top 5670 BPSK 13.5/MCSO0 45.691
Delta 1 [T1] RBW 500 kHz RF Att 10 dB Delta 1 [T1] RBW 500 kHz RF Att 10 dB
@Ref Lvl -0.92 dB VBH 2 MHz @Ref Lvl 0.61 dB VBW 2 MHz
20 dBn 45.21042084 MHz ~ SWT 5ms  Unit dBm 20 dBm 44.72945892 MHz  SWT 5ms  Unit dBm
23.1 pB Dffsgt vilITL] -29.83 B gy 23.3 fiB Dffs V(7LD -29.27 B gy
5. 48763627 GHz 5.65779669 GHz,
10 2T(ITTT 97 a8 10 2T(TTTT BT a8
45.21042084 MHz 4472845892 MHz
rv»—Dl -3.44 dBi n—Dl -2 dBi i
] [y
1 // (’w \ N //, WV\M \
L \ Lol uly y
4 9
L e WN N{AAWA\LA% AnWMWNW %MM‘M Wi
50}
-70| -70|
_anl -80
Center 6.51 GHz 8 Mz, Span 80 MHz Center 5,59 GHz 8 MHz/ Span 80 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 15:43:58 ate: 26.NDV.2012 15:48:20
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 500 kHz R-F Att 10 dB
@Ref Lvl -0.76 dB VBN 2 MHz
20 dBm 45.69138277 MHz  SWT 5ms Uit dBm
23.3 piB Dffsgt vi{[T1] -29.19 dB| gy
5.647311463 GHz
10 2T [TTTT 75 a8
4559138277 MHz
rv»—Dl -2.8 dBi

oo

60
_70)
_anl
Center 5,67 BHz 8 MHz/ Span B0 MHz
[ritle: 80385
ate: 26.NOV.2012 15:52:53

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.15-5.25 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5180 64QAM 54 22.124
Middle 5200 64QAM 54 22.445
Top 5240 64QAM 54 22.285
Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl 0.09 oB VBW 1 MHz @Ref Lvl -1.13 dB VBW 1 MHz
20 dBn 22.12424850 MHz ~ SWT 5ms  Unit dBm 20 dBm 20.44488378 MHz ST 5ms  Unit dBm
0
23 dB| Offset Vi1l -24.53 o) gy 23 dB| Offset V(7LD -241.95 dB| e
5. 16881764 GHz 5. 18866731 GHz
1o 2T [ITTT IR 10 2T[TTTT 113 a8
4212424850 MHz| d2.44488878 MHz|
ot 1.9 B P " . i) -
7 == S Bl M e
10 1)
/ \ n / \
T
o2 f24.5 d,’l/ A |02 25 dBn il \i\
0 o
| [t s M
5 5
_60) -60)
7 =70
_80 -60l
Center 5.18 GHz 4 Mz Span 40 MHz Center 5.2 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle; 90385
Sie: NOV 001 0174 ate: 22.NOV.2012  20:14:56
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz R-F Att 10 dB
@Ref Lvl -0.27 &B VBW 1 MHz
20 dBm 20.08456914 MHz ST 5ms Uit dBm
23 dB| Dffset vi{IT1] 2445 B gy
5.20881764 GHz
10 2T[TTTT U778
2228456014 Mz
Ho1 1.7 —— . —
| / Y
I DY 7 N
. N
WW
AD| M
)
_7)
a0l
Center 5,24 BHz 4 Mz, Span 40 MHz
[ritle: 80385
ate: 22.NOV.2012 20:36:15

Top Channel

RFI Global Services Ltd trading as UL

Page 35 of 126




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.25-5.35 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5260 64QAM 54 22.285
Middle 5280 64QAM 54 22.445
Top 5320 64QAM 54 22.365

Top Channel

Delta 1 L11] RBW 300 kHz _ RF Att 10 db Delta 1 L11] RBW 300 Khz  RF Att 10 o8
Ref Lvl -1.28 dB VBW 1 MHz Ref Lvl -1.39 dB VBW 1 MHz
20 dBm 22.28456914 MHz  SWT 5ns  Unit dBm 20 dBm 20.44488378 MHz ST 5ns  Unit dBm
0 0
23.1 pB Dffsgt vilITL] -25(. 17 B gy 23.1 B Dffs V(7LD 24,91 B gy
5.24885780 GHZ] 5.26881[764 GHz]
10 ST{TTTT 125 a8 10 2T(TTTT —1 39 a8
J2.28456814 MHz 42.44488378 MHz|
pfERL L db 5 i ol 0.7 dB
GATASAS) WMW“ /WWMW\,-MN—L
1 -10|
1 1
| 0o los a8 ‘/ \41 | 02|53 4"/r v\\‘l
B i | -
5 5
5]
7 =
_nl el
Center 5.26 GHz 4 MHz, Span 40 MHz Center 5,28 GHz 4 Mz, Span 40 MHz
ritle: 90385 ritle: 30385
ate: 26.NOV.2012 16:00:23 ate: 26.NDV.2012 16:139:27
Bottom Channel Middle Channel
e —
Delta 1 [T1] RBW 300 kHz RF Att 10 dB
Ref Lvl 0.19 4B VB 1 Mz
20 dBn 22.36472946 MHz  SWT 5ns  Unit dBm
23.1 pB Dffsgt vi{[T1] -25.26 dB| e
5.30881[764 GHz]
10 ST(TTTT T 19 B
J2.36472946 MHz
Jot 1.9 B — et
an T [ BATRA
1
D02 [24.8 d M \
3]
5]
g
_nl
Center 5,32 GHz 4 MHzs Span 40 MHz
[ritle: 80385
ate: 26.NOV.2012  16:25:13
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.47-5.725 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5500 64QAM 54 22.124
Middle 5580 64QAM 54 22.204
Top 5700 64QAM 54 23.246
Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl -0.51 dB VBW 1 MHz @Ref Lvl -0.12 dB VBW 1 MHz
20 dBn 2012424850 MHz ~ SWT 5ms  Unit dBm 20 dBm 20.200440882 MHz  SWT 5ms  Unit dBm
5 0
23.1 @B Offset vi|iT1l -25(.35 B gy 23.3 @B Of fset vi|iT11 -25(. 46 B gy
5. 48837796 GHz 5.66837796 GHz
10 ST{TTTT 5T B 10 2T(ITTT T2 a8
22.12424B850 MHz 242.20440B82 MHz|
pfRL 1. Bl df: oL 0.7 o
RO [~ VR SRR [ T
-10) -10|
n / \ n J \
|02 f25.2 d,;’/ V\“l o2 f25.3 ty \1
ot [ty a
) 5
50}
_7) 7
a0l ol
Center 5.5 GHz 4 Mz, Span 40 Mz Center 5,56 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 16:32:13 ate: 26.NDV.2012 16:36:29
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz R-F Att 10 dB
@Ref Lvl -1.59 dB VBN 1 MHz
20 dBm 23.24643299 MHz  SWT 5ms Uit dBm
23.4 [iB Offspt vi{T1) 23,83 dbn| e
5.68841683 GHz
10 ST{TTTT —157 B
o 23.246490239 MHz
e Ak TV PYRYY) PO
/ \
02 }23.8 dé;/ \,}‘
) i e
hY
40)
)
_7)
a0l
Center 5.7 BHz 4 Mz, Span 40 MHz
[ritle: 80385
ate: 26.NOV.2012  16:41:37

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.15-5.25 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5180 64QAM 65/ MCS7 22.846
Middle 5200 64QAM 65/ MCS7 22.525
Top 5240 64QAM 65/ MCS7 22.766
Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl -0.37 dB VBW 1 MHz @Ref Lvl 0.33 dB VBW 1 MHz
20 dBn 20.84563138 MHz  SWT 5ms  Unit dBm 20 dBm 20.52505010 MHz ~ SWT 5ms  Unit dBm
5 0
23 dB|Dffset vi|iT1l -26(.89 B gy 23 dB|Dffset vi|iT11 -26(. 44 B gy
5. 16866731 GHz, 5. 18866731 GHz
10 ST{TTTT 37 B 10 2T(TTTT 338
4. 84569138 MHz 4252505010 MHz
L [WWWW  —— R [
| / \ J \
|—o02 [26.4 d?i/ \} |—o2 [25.3 411/ \\
LY ! WW o~
e Py M e My
)
50}
_7) 7
_anl -80
Center 5,18 GHz 4 Mz, Span 40 Mz Center 5.2 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 22.NOV.2012 20:04:58 ate: 26.NDV.2012 16:47:15
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz R-F Att 10 dB
@Ref Lvl -0.46 dB VBN 1 MHz
20 dBm 20.76553106 MHz  SWT 5ms Uit dBm
23 dB| Dffset vi{[T1] -27.17 dB| gy
5.20859715 GHz
10 2T [TTTT 75 a8
J2.76553/106 MHz
R /,wwwwmww
/ \
L/ I
02 [26.3 df
’ X
AHWM M,y
)
_7)
a0l
Center 5,24 BHz 4 Mz, Span 40 MHz
[ritle: 80385
ate: 26.NOV.2012  16:53:21

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.25-5.35 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 64QAM 65/ MCS7 22.645
Middle 5280 64QAM 65/ MCS7 23.006
Top 5320 64QAM 65/ MCS7 22.766
Delta 1 [T1] RFLJ 300 kHz RF Att 10 dB Delta 1 [T1] ﬁw 300 kHz RF Att 10 dB
@Ref Lvl -0,33 dB VBW 1 MHz @Ref Lvl 1,47 dB VBW 1 MHz
20 dBm 22.64523058 MHz SWT 5 ms Unit dBm 20 dBm 23.00601202 MHz SHT 5 ms Unit dBm
23.1 {8 Offset Vit -26(.36 dB| g 23.1 ¢B Offs: V|71l 28,41 dB| gy
5.24873747 GHz| 5.26849699 GHz|
19 2T[TTTT B REE G 19 2T[TTTT 177 a8
22.64529058 MHz| 23.00601R02 MHz
=iy WMMMM OEot—tf WMMM,. M\\
/ \ / \
D02 126.4 d,;/ \i‘ D2 [-26.7 df \“‘1‘;
M‘W\W ,MNWJN MMWJ
= -60)
7] =70
RHEEH(EP 5.26 GHz 4 MHz/ Span 40 MHz R”Eenter‘ 5.28 GHz 4 MHz/ Span 40 MHz
[Title: 80385 [Title: 90385
ate: 26.N0OV.2012 17:03:33 ate: 26.NDV.2012 17:09:47
Bottom Channel Middle Channel
@ Delta 1 [T1] RFH 300 kHz RF Att 10 dB
Ref Lvl 0.40 dB VBW 1 MHz
20 dBm 22.76553106 MHz SWT 5 ms unit dBm
23.1 HB Dffsgt vilrT1l 27,17 dBm| a
5.30865731 GHz|
1 AT{TTTT a0 a8
22 .76563106 MHz|

2 +26.4 d

=]

80

_70)

a0l

Center 5.32 GHz 4 MHz/ Span
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ate; 26,NOV,2012 17:13;56

40 MHz

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 20 MHz / 5.47-5.725 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 64QAM 65/ MCS7 22.685
Middle 5580 64QAM 65/ MCS7 22.605
Top 5700 64QAM 65/ MCS7 23.166
Delta 1 [T1] RBW 300 kHz RF Att 10 dB Delta 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl 0.12 dB VBH 1 MHz @Ref Lvl 0.44 dB VBW 1 MHz
20 dBn 22.68537074 MHz  SWT 5ms  Unit dBm 20 dBm 22.50521042 MHz ~ SWT 5ms  Unit dBm
23.1 pB Dffsgt vilITL] 2725 B gy 23.3 @B Dffspt V(7LD -26(. 40 B gy
5. 48873747 GHz 5.66881764 GHz,
10 ST{TTTT 12 98 10 2T(TTTT IT a8
42.68537074 MHz| J2.60521042 MHz
= /*WMMW kR WWWM
/ \ / \
5 los 7 V/ \1 | 0o |os.9 4yﬁ \\1
B il el i 3 . / bl
a9 ‘MMM'H \“qu.\. 4 ‘MWW WWM
Y oA
50}
-70| -70|
_anl -80
Center 5.5 GHz 4 Mz, Span 40 Mz Center 5,56 GHz 4 MHz/ Span 40 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 17:17:44 ate: 26.NDV.2012 17:23:24
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 300 kHz R-F Att 10 dB
@Ref Lvl 0.87 dB VBN 1 MHz
20 dBm 23.16633267 MHz  SWT 5ms Uit dBm
23.4 B Df fegpt vi{IT1] -25(.98 B gy
5.68857715 GHz
10 AT [TTTT 87 a5
23.16633R67 MHz
+0-3-a: AT ARy O T
/ \
1
—>02 [-25.7 d:yr’ \\A
3 }WW" Al\ww
)
_7)
a0l
Center 5.7 GHz 4 Mz, Span 40 Mz
[ritle: 80385
ate: 26.NOV. 2012 17:27:48
Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.15-5.25 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 64QAM 135/ MCS7 43.327
Top 5230 64QAM 135/ MCS7 43.407
Marker 1 [T1] RFLJ 500 kHz RF Att 10 dB Delta 1 [T1] ﬁw 500 kHz RF Att 10 dB
@Ref Lvl -27,08 dBm VBW 2 MHz @Ref Lvl -0,01 dB VBW 2 MHz
20 dBm 5.16859719 GHz SWT 5 ms Unit dBm 20 dBm 43.40681363 MHz SHT 5 ms Unit dBm
i 23 dB|Offset vi|[T1] -27.08 dB| gy 23 dB|Dffset vi|rT1] -27).63 dB| g
5. 166859719 GHz| 5.2081123 GHz|
1 ST{TTTT —[ 99 a8 10 2T(TTTT [ 0T a8
43,32665331 MHz 43.406B1363 MHz
0) ol
Fot—t- mM%\ Moo T -T.ff dB [t MMM
/” / \ /” \ \
[P " L %
5 ¥
W] v “'\A%
~50)
= -60)
_70) -70
mEenter 5.139 GHz 8 MHz, Span BO MHz Center 5.23 GHz 8 MHz/ Span 80 MHz
[Title: 90385 [Title: 90385
ate: 26.NOV.2012 17:36:39 ate: 26 _NOV.2012 17:44:29
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.25-5.35 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 64QAM 135/ MCS7 44.569
Top 5310 64QAM 135/ MCS7 43.848
® Delta 1 [T1] RBW 500 kHz RF Att 10 dB ® Delta 1 [T1] RBW 500 kHz RF Att 10 dB
Ref Lvl 0.24 dB VBN 2 MHz Ref Lvl 0.68 dB VB 2 MHz
20 dBn 44.56913828 MHz  SWT B s Unit dBm 20 dBm 43.84769533 MHz  SWT  Bans  Unit dBm
23.1 pB Dffsgt V[Tl 2817 B gy 23.1 B Dffspt vi[ITL] -28.78 B gy
5.24747436 GHz 5.28811623 GHz
10 AT [TTTT 24 a8 ! 2T [TTTT /56 a8
44.56913828 Mz 43.847659633 Mz
T T o YT
m / \ / \
|02 278 dlr/ \\J“ H—o2 277 4—}/ \i(
W
et W d )
W |
-50)
= 60
70| -70|
_anl -80
Center 5.27 BHz 8 MHz, Span B0 MHz Center 5.31 GHz 8 Mz Span 80 MHz
ritie: 30385 ritie; 30385
ate: 26.NOV.2012 17:53:57 ate: 26.NDV.2012 17:58:40
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / 40 MHz / 5.47-5.725 GHz band (Reference plots)

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 64QAM 135/ MCS7 43.607
Middle 5590 64QAM 135/ MCS7 43.928
Top 5670 64QAM 135/ MCS7 43.447
Delta 1 [T1] RBW 500 kHz RF Att 10 dB Delta 1 [T1] RBW 500 kHz RF Att 10 dB
@Ref Lvl 0.20 dB VBH 2 MHz @Ref Lvl -0.68 dB VBW 2 MHz
20 dBn 43.50721443 MHz  SWT 5ms  Unit dBm 20 dBm 43.92788571 MHz  SWT 5ms  Unit dBm
23.1 pB Dffsgt vilITL] 2786 B gy 23.3 @B Dffspt V(7LD -28.30 B gy
5. 48827656 GHz 5.66843687 GHz,
10 ST{TTTT 20 a8 10 2T(TTTT B0 B
4350721443 MHz 43.92785671 Mz
Yor—Tp @ | S
o b \ I \,
_m»—Dz z«?d,l X n—DZ 2(7\,), )Y
: N
MW oM \‘M\% MMmM %‘4‘.‘\
50}
70| -70|
_anl -80
Center 6.51 GHz 8 Mz, Span 80 MHz Center 5,59 GHz 8 MHz/ Span 80 MHz
ritle: 90385 ritle: 90385
ate: 26.NOV.2012 18:02:20 ate: 26.NDV.2012 18:06:46
Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 500 kHz R-F Att 10 dB
@Ref Lvl -0.54 dB VBN 2 MHz
20 dBm 43.44689379 MHz  SWT 5ms Uit dBm
23.3 [iB 0ffspt vi{T1) 2698 dBn] e
5.64843687 GHz
10 AT [TTTT 054 a8
43. 44689379 MHz
o= am T
. /p »\M«v\\ \
I \
_| i I ' L
’ADM \IM“&’W
)
_7)
a0l
Center 5,67 BHz 8 Mz, Span 80 MHz
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Transmitter 26 dB Emission Bandwidth (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.

No. Calibration Interval
Due (Months)

A2142 | Attenuator Atlan TecRF AN18-20 081120-23 25 May 2013 12

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 13 Aug 2013 12
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5.2.5.Transmitter Duty Cycle

Test Summary:

Test Engineer:

Andrew Edwards Test Date: 22 November 2012

Test Sample IMEI:

353740050012164

FCC Reference:

Part 15.35(c)

Test Method Used:

FCC KDB 789033 Section B)

Environmental Conditions:

Temperature (°C):

26

Relative Humidity (%):

33

Note(s):

1. Inorder to assist with the determination of the average level of fundamental and spurious emissions field
strength, measurements were made of duty cycle to determine the transmission duration and the silent
period time of the transmitter. The transmitter duty cycle was measured using a spectrum analyser in the
time domain and calculated by using the following calculation:

10 log (1 / (On Time / [Period or 100mS whichever is the lesser]))
802.11a/ 9 Mbps duty cycle: 10 log (1 /(0.923/1.111)) = 0.8
802.11a/ 54 Mbps duty cycle: 10 log (1 / (0.178/0.369)) = 3.2

802.11n HT20 / MCSO duty cycle: 10 log (1 / (1.280/1.460)) = 0.6

802.11n HT20 / MCS7 duty cycle: 10 log (1 / (0.152/0.341)) = 3.5

802.11n HT40 / MCSO duty cycle: 10 log (1 / (0.629/0.721)) = 0.6

802.11n HT40 / MCS7 duty cycle: 10 log (1 / (0.084/0.182)) = 3.4
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Transmitter Duty Cycle (continued)

Results: 802.11a /20 MHz / 9 Mbps

100 ms

Pulse Duration Duty Cycle
(mS) (dB)
Period
(mS)
Delta 1 [T1] RBW 10 MHz RF Att 20 dB Delta 1 [T1] RBW 10 MHz RF Att 20 dB
@Ref Lvl -46.15 dB VBW 10 MHz @Ref Lvl -46.67 dB VBW 10 MHz
30 dBm 922.845691 us SWT 2 ms Unit dBm 30 dBm 1.111222 ms SWT 2 ms Unit dBm
23.3 B Dffsgt vi{ITL] 9.32 B gy 23.3 B Of fset MUIRES! 9.32 B gy
-3.006012 ws -3.006012 us
Al [ITIT —49. 15 db 2 Al [TTTT —4H.57 dbB
922 . 845631 us 1. 11 ms
i y L0 N k wli i " T A wli
1 -1l
-2l
-3
) s WA ) W Wl
_51 Bl
_8l -6
T T
-7 -7
Center 5,2 GHz 200 ws/ Center 5,2 GHz 200 s/
ritle; 90385 ritle: 80385
ate: 26.NDV.2012 1B:16:10 ate: 26.NOV.2012 18:17:44
TX on time TX on + off time / period
REN 10 MHz RF Att 20 dB
®Ref Lvl VBH 10 MHz
30 dBm SWT 110 ms Unit dBm
23.3|fB Dffset
A
10|
0)
-10|
-20)
-30)
-40|
-50)
0 LN A AR
Tl
-7l
Center 5.2 GHz 11 ms/
litle: 90385
ate; 26,NOV,2012 18;23:08
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Transmitter Duty Cycle (continued)
Results: 802.11a /20 MHz / 54 Mbps

Pulse Duration Duty Cycle
(mS) (dB)
Period
(mS)
Delta 1 [T1] RBW 10 MHz RF Att 20 dB Delta 1 [T1] RBW 10 MHz RF Att 20 dB
@Ref Lyl -46.97 dB VBU 10 MHz @Ref Lyl -48.27 B VBU 10 MHz
30 dém 176.3627065 us SWT 2ns  Unit dBm 30 dém 368. 737475 us SHT 2ms  Unit dBm
23 dB|Offset MUISES! 973 B gy 23 dB|Offset Y71 973 B gy
-3.006012 us -3.006012 us
AT [T 7597 8 2 2T [T I 27 a8
176,354705 us [SEL 368, 737475 us |56-
i M ) " e el I i ) Al J e el
1VIEW A 1VIEW 1A
1 -1
-2l
- -3
Y Y bl . il bl
5 -5
6 -6l
T T
7 -
Center 5.2 GHz 200 us/ Center 5.2 GHz 200 ws/
ritle; 90385 ritle: 80385
ate: 22.NDV.2012 15:08:56 ate: 22.NOV.2012 15:10:30
TX on time TX on + off time/ period
Delta 1 (117 RBW 10 Mz RF Att 20 o8
®Ref Lyl 0.00 dB VBW 10 MHz
30 dBm 1.460421 ms SWT 110 ms Unit dBm
23 df| Dffset |-
SGL
10|
“H
ol
‘ ‘\ 10p
) ‘
-20)
- ‘ H
g ‘ H
)
M |
7 |
Center 5.2 GHz 11 ns/
Title: 30385
ste; 26,NDV. 2012 18:36:52

100 ms
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Transmitter Duty Cycle (continued)

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

100 ms

Pulse Duration Duty Cycle
(mS) (dB)
Period
(mS)
Delta 1 [T1] RBW 10 MHz RF Att 20 dB Delta 1 [T1] RBW 10 MHz RF Att 20 dB
Ref Lvl -46.49 dB VBW 10 MHz Ref Lvl -44.18 dB VBW 10 MHz
30 dBm 1.2B00B0 ms SWT 2 ms Unit dBm 30 dBm 1.460421 ms SWT 2 ms Unit dBm
23 dBfOffset 23 dB|Of fset A
2l
WW%WWWM#““ 4. | WA A 4 i Ak s L WMM A | WAt A ks
FRWS S Uk M MAS AL AN M Ik KAVANT)
1 Bl
-2l
- -3l
dd o sl
_5 -5l
_8l -6
Tl Tl
-7 -7
Center 5,2 GHz 200 ws/ Center 5,2 GHz 200 s/
ritle; 90385 ritle: 80385
ate: 26.NDV.2012 1B:30:55 ate: 26.NOV.2012 1B:31:59
TX on time TX on + off time/ period
RBW 10 MHz RF Att 20 dB
®Ref Lvl VBH 10 MHz
30 dBm SWT 110 ms Unit dBm
23 dB|Offset
10|
0)
-10|
-20|
.
Il M
5 i
|
-7
Center 5.2 GHz 11 ms/
litle: 90385
ate; 26,NOV,2012 18;28:08
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Transmitter Duty Cycle (continued)
Results: 802.11n / 20 MHz / 65 Mbps / MCS7

Pulse Duration Duty Cycle
(mS) (dB)
Period
(mS)
Delta 1 [T1] RELJ 10 MHz RF Att 20 dB Delta 1 [T1] RELJ 10 MHz RF Att 20 dB
®REF Lv -46.77 dB VBW 10 MHz @REF Lv -46.26 dB VBW 10 MHz
30 dBm 152.304609 wus SWT 2 ms Unit dBm 30 dBm 340.681363 us SWT 2 ms Unit dBm
3
23 dB|Of feet - 23 dB|Offset MEIE 7.46 dBm ]
-19.038076 us
2 2 2T [TTTT —IE25 8
SEL 340.681863 us |S6L
o , 3 " 'l'wm ik i |, e o bl '“’I"W't 'L,u“x Jot i lJA\hTPE
1VIE| 1MA 1VIE]| 1MA
1l 1l
-2 2l
-3 -3
YL ) M VY 1l |y Lyt iy )
5 5
Bl -6l
T T
7 -
Center 5.2 GHz 200 us/ Center 5.2 GHz 200 s/
ate: 22.NOV.2012 18:40:38 ate: 22.N0OV.2012 18:42:02
TX on TX on + off time/ period
— —
Delta 1 [T1] RBW 10 MHz RF Att 20 dB
@Ref Lvl 1.61 dB VBU 10 MHz
30 dBm 1.460421 ms SWT 110 ms Unit dBm
23 dg| Offset |-
) Center 5,2 GHz 11 ms/
Title: 90385
ate: 26.NOV.2012 18:35:27

100 ms
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Transmitter Duty Cycle (continued)

Results: 802.11n /40 MHz / 13.5 Mbps / MCSO0

Duty Cycle

(dB)
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Transmitter Duty Cycle (continued)
Results: 802.11n /40 MHz / 135 Mbps / MCS7

Pulse Duration Duty Cycle
Period
Delta I L11] REW 10 Mz RF ALL 20 dB Delta 1 (111 RBA 10 Miz  RF At 20 a8
®Ref v -43.50 B VBH 10 Mz @Ref v ~42.36 B VBH 10 Mz
30 dBn 84.168337 us SHT fns  Unit dBm 30 dBm 182.364729 us SHT 1ns  Unit dBm
3
23 dB|Of fset IR T 65 o) g 23 dB| Offset IR T 65 o) g
-1.503006 us -1.503006 us
2 2T{TTTT 1350 08 2 ST —I7 95 a8
B4. 168337 us |°5- 182.364{729 us [55L
1 TRG 1 TRE
| e | e A [
1VIEW maA 1VIEW maA
1 1
2l 2l
-3 3
;4[#“& anl Mﬂ "M uMl‘u “l 4[”&\& il A] MM Nww uMl‘u “l
v Nk * w LA v oAy L4 u L LA
5 5
Bl Bl
7 7
-7 -7
Center §.23 GHz 100 ps/ Center 5.23 GHz 100 s/
ate: 22.NOV.2012  13:11:20 ate: 22.NOV.2012  13:12:08
TX on TX on + off time/ period
— —
Delta 1 [T1] RBW 10 MHz RF Att 20 dB
@Ref Lvl -0.54 dB VBH 10 MHz
30 dBn 1.460421 ns SWT 110 ms  Unit dBm
23 di| Offeet -
S6L
1 NN
0|
1P
10}
-20
-30|
—an)
-50)
-60]|
7 |
Center 5,23 Gz 11 ns/
Title: 80385
ate: 26.NOV.2012 18:38:23

100 ms
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Transmitter Duty Cycle (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)

A2142 | Attenuator Atlan TecRF AN18-20 081120-23 25 May 2013 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 13 Aug 2013 12
M1267 | Signal Generator Rohde & Schwarz | SMP02 829076/008 | 14 Jun 2013 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 07 Jun 2013 12
M1267 | Thermal Power Rohde & Schwarz | NRV-Z52 100155 07 Jun 2013 12

Sensor
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5.2.6. Transmitter Maximum Conducted Output Power

Test Summary:

Test Engineer: Andrew Edwards Test Date: 22 November 2012
Test Sample IMEI: 353740050012164

FCC Reference: Part 15.407(a)(1)

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

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 33
Note(s):

1. All conducted power tests were performed using a test receiver in accordance with FCC KDB 789033

D01 C)3)e) Method SA-2 Alternative.

2. All supported modes and channel widths were initially investigated on one channel. The modes that

produced the highest power (e.g. worst case) were:
0 802.11a-64QAM /54 Mbps
o0 802.11n HT20 — 64QAM / 65 Mbps / MCS7
0 802.11n HT40 — 64QAM / 135 Mbps / MCS7

3. The EUT was transmitting at <98% duty cycle. The calculated duty cycle in section 5.2.5 was added to
the measured power in order to compute the average power during the actual transmission time.

4. The EUT antenna has a gain of <6 dBi.

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
The limit for each channel was calculated as

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

4 dBm + 10 logyp 22.1 = 17.4 dBm
4 dBm + 10 logyp 22.4 = 17.5 dBm

802.11a 20 MHz channel width / Top channel = 4 dBm + 10 log;o 22.3 = 17.5 dBm
802.11n 20 MHz channel width / Bottom channel = 4 dBm + 10 log;p 22.8 = 17.6 dBm
802.11n 20 MHz channel width / Middle channel = 4 dBm + 10 log;o 22.5 = 17.5 dBm

802.11n 20 MHz channel width / Top channel = 4 dBm + 10 logyp 22.8 = 17.6 dBm
802.11n 40 MHz channel width / Bottom channel = 4 dBm + 10 log; 43.3 = 20.4 dBm

802.11n 40 MHz channel width / Top channel = 4 dBm + 10 log,o 43.4 = 20.4 dBm

Therefore the lesser of the two limits is the fixed limit of 50 mW (17 dBm). This was applied to the results.
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Transmitter Maximum Conducted Output Power (5.15-5.25 GHz band) (Continued)

Results: 802.11a /20 MHz / 64QAM / 54 Mbps

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor Power
(dB) (dBm)
Bottom 5180 4.5 3.2 7.7 17.0 9.3 Complied
Middle 5200 4.3 3.2 7.5 17.0 9.5 Complied
Top 5240 4.3 3.2 7.5 17.0 9.5 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -8.80 dBm VBH 3 MHz @Ref Lvl -8.78 dBm VBW 3 MHz
20 dBm 5.18000000 GHz SWT 5s Unit dBm 20 dBm 5.20000000 GHz SWT 5s Unit dBm
23 dB|Dffset vi|iTp -6].80 dBn| e 23 dB[Offset Vil -8.78 dBn| e
6. 18000p00 GHz| 5.20000p00 GHz|
! TRPAR 7127 BN 19 TR [FAR 71737 B
CH |BW 21.70000p00 MHz CH |BW 241.70000jp00 MHz
1y [~ . . S|
L | m— " [
C ¢ 1 C ¢
|
Center 5,18 GHz 4.34 MHz/ Span 43.4 MHz Center 5,2 GHz 4.34 MHz/ Span 43,4 MHz
[ritle: 90385 ritle; 90385
ate: 22.NOV.2012 14:44:25 ate: 22 .NOV.2012 17:03:43
Bottom Channel Middle Channel
Marker 1 [T1] %LJ 1 MHz R-F Att 10 dB
@Ref Lvl -6.93 dBm VBW 3 MHz
20 dBm 5.24000000 GHz SWT 5s Unit dBm
25 aBorrest vi{[TL -8[. 93 dBnf
5.24000p00 GHz|
t TR PR 7175 a8
CH|BW 241.70000p00 MHz
=t R 2|
L—"" I
6
Cl
C
oo
Center 5,24 GHz 4.34 MHz/ Span 43.4 MHz
[ritle: 90385
ate: 22.N0V.2012 17:08:34
Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.25 GHz band) (Continued)

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor Power
(dB) (dBm)
Bottom 5180 3.0 3.5 6.5 17.0 10.5 Complied
Middle 5200 3.0 35 6.5 17.0 10.5 Complied
Top 5240 2.9 3.5 6.4 17.0 10.6 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -10.46 dBn VBW 3 MHz @Ref Lvl -10.44 dBm VBW 3 MHz
20 dBm 5.18000000 GHz SWT 5 s Unit dBm 20 dBm 5.20000000 GHz SWT 5s Unit dBm
23 dB|Offset v T 100,46 dBn| gy 23 dB|Offset vi(rTt - 1044 dB|
5.18000p00 BHz 5.20000p00 GHz
L CH|FRR 3[-00 dBm| CH{PAR ~95 dbm|
CH [BW 22.10000p00 MHz| CH [BW 42.10000[000 MHz|
10
"1 I L—"""1 R
o -
Cl Cl
Ci Ci ‘
-80l _g0l
Center 5.18 GHz 4.42 MHz/ Span 44.2 MHz Center 5.2 GHz 4.42 MHz/ Span 44.2 MHz
[ritle: 90385 [ritle; 90385
ate: 22.N0V.2012 1B:32:43 ate: 22 .NOV.2012 1B8:35:16
Bottom Channel Middle Channel
Marker 1 [T1] ﬁu 1 MHz R-F Att 10 dB
@Ref Lvl -10.57 dBm VBW 3 MHz
20 dBm 5.24000000 GHz SWT 5s Unit dBm
23 dB|Dffset vi|mt -10.57 Bl e
5.24000p00 GHz
A TAPHR 55 dBn|
CH [BW 22.10000p00 MHz
-1
L—""] ™
-6
Cl
Ci
a0
Center 5,24 GHz 4,42 MHz/ Span 44,2 MHz
[ritle: 90385
ate: 22.N0V.2012 1B:2B:54
Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.25 GHz band) (Continued)
Results: 802.11n / 40 MHz / 640AM / 135 Mbps / MCS7

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5190 2.4 3.4 5.8 17.0 11.2 Complied
Top 5230 2.2 34 5.6 17.0 11.4 Complied
Marker 1 [T11] ﬁw 1 MHz RF Att 10 dB Marker 1 [T1] REN 1 MHz RF Att 10 dB
@Ref Lvl -17,63 dBm VBW 3 MHz @Ref Lv -17.76 dBm VBW 3 MHz
20 dBm 5.19000000 GHz SWT 5 s Unit dBm 20 dBm 5.23000000 GHz SWT 5 s Unit dBm
23 dB|Offset ve|rTip -17.63 dBn| e " 23 dBfDffset YTt -17.76 dBm| gy
5.19000p00 GHz| 5.23000[000 GHz|
10 TR [PHR 37 B TR PAR ~T9 B

CH [BW 43.40000p00 MHz CH (BW 43.40000000 MHz

7 ] -

60

50

_70

-7

Cl
Ci Ci
|
Center 5.139 GHz B8.68 MHz/ Span B6.8 MHz Center 5.23 GHz 8.68 MHz/ Span 86.8 MHz
[ritle: 90385 litle: 90385
ate: 22.N0vV.2012 19:32:33 ate: 22 NOV.2012 19:27:11
Bottom Channel Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)
(continued)

Test Summary:

Test Engineer: Andrew Edwards Test Date: 22 November 2012
Test Sample IMEI: 353740050012164

FCC Reference: Part 15.407(a)(2)

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

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 33
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; 22.3 = 24.5 dBm
802.11a 20 MHz channel width / Middle channel = 11 dBm + 10 log;o 22.4 = 24.5 dBm
802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log;o 22.4 = 24.5 dBm
802.11n 20 MHz channel width / Bottom channel 11 dBm + 10 logyp 22.6 = 24.5 dBm
802.11n 20 MHz channel width / Middle channel 11 dBm + 10 log;g 23.0 = 24.6 dBm
802.11n 20 MHz channel width / Top channel = 11 dBm + 10 log;o 22.8 = 24.6 dBm
802.11n 40 MHz channel width / Bottom channel = 11 dBm + 10 log;o 44.6 = 27.5 dBm
802.11n 40 MHz channel width / Top channel = 11 dBm + 10 log;o 43.8 = 27.4 dBm

5.47-5.725 GHz band

802.11a 20 MHz channel width / Bottom channel = 11 dBm + 10 logso 22.1 = 24.4 dBm
802.11a 20 MHz channel width / Middle channel = 11 dBm + 10 logy, 22.2 = 24.5 dBm

802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log;o 23.2 = 24.7 dBm
802.11n 20 MHz channel width / Bottom channel = 11 dBm + 10 log;o 22.7= 24.6 dBm
802.11n 20 MHz channel width / Middle channel = 11 dBm + 10 log;o 22.6 = 24.5 dBm

802.11n 20 MHz channel width / Top channel = 11 dBm + 10 log;o 23.2 = 24.7 dBm
802.11n 40 MHz channel width / Bottom channel = 11 dBm + 10 log;o 43.6 = 27.4 dBm
802.11n 40 MHz channel width / Middle channel = 11 dBm + 10 log;, 43.9 = 27.4 dBm

802.11n 40 MHz channel width / Top channel = 11 dBm + 10 log,o 43.4 = 27.4 dBm

The lesser of the two limits is the fixed limit of 250 mW (24.0 dBm). This was applied to the results.
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11a /20 MHz / 640Q0AM / 54 Mbps / 5.25-5.35 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5260 3.9 3.2 7.1 24.0 16.9 Complied
Middle 5280 3.7 3.2 6.9 24.0 17.1 Complied
Top 5320 4.1 3.2 7.3 24.0 16.7 Complied
Marker 1 [T11] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -9.23 dBm VBW 3 MHz @Ref Lvl -9.39 dBm VBW 3 MHz
20 dBm 5,26000000 GHz SWT 5s Unit dBm 20 dBm 5.28000000 GHz SWT 5s Unit dBm
23.1 IB Dffset vilrTt -g.23 dBn] e 0 23.1 B Offsgt v Tt -9.33 dBnf g
5.26000p00 GHz 5.28000000 GHz|
L THPRR 393 gEn| 10 TF PR 3 g
CH|BW 21.70000p00 MHz CH [BW 21.70000p00 MHz|
~10) I Ze— n e ———1
L——"] — L] I—
- =
-
C C
Ci
) Center 5.26 GHz 4.34 MHz/ Span 43.4 MHz Jw[;emer 5,28 GHz 4 .34 MHz, Span 43.4 MHz
litle: 30385 ritle: 30385
ate; 22.N0vV.2012 17:21:18 2t 22 o 0l kAL H)
Bottom Channel Middle Channel
Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
®Ref Lvl -8.96 dBm VBW 3 MHz
20 dBm 5,32000000 GHz SWT 5 s Unit dBm
23.1 ¢iB Dffspt vi|ITL -8.95 dBnf me
5.32000p00 GHz|
10 TRPRR 71 T4 g8
CH|BW 21.70000p00 MHz
_{0| A
| |  p—
-
Cl

Center 5.32 GHz 4.34 MHz/ Span 43.4 MHz
[ritle: 90385
ate: 22.N0v.2012 17:32:30
Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7 / 5.25-5.35 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5260 2.6 35 6.1 24.0 17.9 Complied
Middle 5280 2.4 35 5.9 24.0 18.1 Complied
Top 5320 2.7 35 6.2 24.0 17.8 Complied
Marker 1 [T11] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -10.91 dBm VBW 3 MHz @Ref Lvl -11.02 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SWT 5s Unit dBm 20 dBm 5.268000000 GHz SHT Ss Unit dBm
23.1 @B Dffset vi|0Tt ~10/,91 dBn| 5 23.1 @B Of fsgt vilrTt ~11],02 dBn)| 5
5.26000p00 GHz 5.28000000 GHz
L CHFRR 58 dom| CH|FAR ~35 dom|
CH|BW 22.10000p00 MHz CH |BW 22.10000j000 MHz
i
L—""] = —_—
]
- -
_70) -70)
Cl C
Ci Ci
|
Center 5.26 GHz 4.42 MHz/ Span 44.2 MHz Center 5.28 GHz 4.42 MHz/ Span 44.2 MHz
[ritle: 90385 litle: 90385
ate; 22.N0vV.2012 18:23:30 ate; 22 NOV.2012 18:14:48
Bottom Channel Middle Channel
Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
®Ref Lvl -10.72 dBm VBW 3 MHz
20 dBm 5,32000000 GHz SWT 5 s Unit dBm
23,1 ¢B Offset V1Tt -10[, 72 dBm| A
5.32000p00 GHz
10 TFPRR 7158 g8
CH|BW 22.10000p00 MHz
i
] [T~
-
Cl
Ci
Center 5.32 GHz 4.42 MHz/ Span 44.2 MHz
[ritle: 90385
ate: 22.N0v.2012 1B:25:00
Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11n / 40 MHz / 640AM / 135 Mbps / MCS7 / 5.25-5.35 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5270 1.8 34 5.2 24.0 18.8 Complied
Top 5310 2.0 3.4 5.4 24.0 18.6 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lv -16.16 dBm VBW 3 MHz @Ref Lvl -17.88 dBm VBUW 3 MHz
20 dBm 5.27000000 GHz SWT 5s Unit dBm 20 dBm 5.31000000 GHz SHT 5s Unit dBm
23.1 ¢B Dffspt YTt -181. 16 dBn| e 23.1 pB Offsgt viliTt -17.88 B e
6.27000p00 GHz| 5.31000[p00 GHz|
t CH[FRR T[-BT dBn| CH|PAR 1795 dBm|
CH |BW 43.40000p00 MHZ| CH |BW 43.40000jp00 MHz
1
-70)
Cl Ci
C C ‘
-80 _gol
Center 5.27 GHz B.68 MHz/ Span B6.8 MHz Center 5.31 GHz 8.68 MHz/ Span 86.8 MHz
[ritle: 90385 [ritle: 80385
ate: 22.NOV.2012 19:34:53 ate: 22 .NOV.2012 18:39:23

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

(continued)

Results: 802.11a /20 MHz / 640AM / 54 Mbps / 5.47-5.725 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5500 3.6 3.2 6.8 24.0 17.2 Complied
Middle 5580 4.0 3.2 7.2 24.0 16.8 Complied
Top 5700 4.8 3.2 8.0 24.0 16.0 Complied

_ _ _
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -9.58 dBm VBW 3 MHz Ref Lvl -9.18 dBm VBW 3 MHz
20 dBm 5.50000000 BHz ~ SWT 5s Unit oBm 20 dBm 5.58000000 GHz  SHT 5s Unit dBm
. .
23.1 @B Dffsgt vt _gl.58 dBn| 5 23.3 @B Of fsgt YTt -g.18 dBnl| 5
5.50000p00 GHz 5.568000p00 GHz
io CH[FRR 3[- 54 dBm| CH[FWR ~96 dBm|
CH|BW 41.70000p00 MHz CH |BW 41.70000000 MHz
) N Za I
L] [ L [
<] =
-70|
Cl Cl
Ci Ci ‘
o o
Center 5.5 GHz 4,34 MHz/ Span 43.4 MHz Center 5.58 GHz 4.34 MHz/ Span 43.4 MHz
ritle: 90385 ritle: 90385
ate: 22.NOV.2012 17:38:37 ate: 22.NOV.2012 17:46:36
Bottom Channel Middle Channel
_ _
Marker | [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -8,40 dBm VBW 3 MHz
20 dBm 5.70000000 GHz SWT 5s Unit dBm
.
23.4 @B Offset vt —8l. 40 dBn) 5
5.70000p00 GHz
10 THPRR 7177 6
CH|BW | 41.70000p00 Mz
N
L
-
Cl
Ci
Center 5.7 GHz 4.34 MHz/ Span 43.4 MHz
[ritle: 90385
ate: 22.NOV.2012 17:48:48

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

(continued)

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7 / 5.47-5.725 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5500 2.4 35 5.9 24.0 18.1 Complied
Middle 5580 25 35 6.0 24.0 18.0 Complied
Top 5700 34 35 6.9 24.0 17.1 Complied
Marker 1 [T1] ﬁw 1 MHz R-F Att 10 dB Marker 1 [T1] ﬁu 1 MHz RF Att 10 dB
@Ref Lvl -11.24 dBm VBW 3 MHz @Ref Lvl -10.99 dBm  VBW 3 MHz
20 dBm 5.50000000 GHz SWT 5s Unit dBm 20 dBm 5.58000000 GHz SHT 5s Unit dBm
23.1 ¢ Offspt vi|mt ~11).24 Bl g 23.3 ©B Dffsgt viIOTL -101.99 dB|
5.50000p00 GHz| 5.58000[00 GHz|
i CHFRR 39 dom| CHFAR .54 dbm|
CH|BW 42.10000p00 MHz CH |BW 42.10000[000 MHz|
-1
" [ L~ [
~]
-70|
Cl Ci
C C ‘
-80 _gol
Center 5.5 GHz 4.42 MHz/ Span 44,2 MHz Center 5.58 GHz 4.42 MHz/ Span 44.2 MHz
[Title: 90385 [ritle: 80385
ate: 22.NOV.2012 1B:26:40 ate: 22.NOV.2012 18:03:37
Bottom Channel Middle Channel
Marker 1 1111 RN T Mz R ALt 10 05
@Rsf Lvl -10,15 dBm VBW 3 MHz
20 dBm 5.70000000 GHz SWT 5s Unit dBm
23.4 @B Offset YTt -10[. 15 dBn| a
5. 70000p00 GHz|
10 TRFAR 3735 6N
CH |BW 42.10000p00 MHz|
i
L1 I
-
Cl
C
) Center 5.7 GHz 4.42 MHz/ Span 44.2 MHz
[ritle: 90385
ate: 22.N0v.2012 17:58:23
Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n / 40 MHz / 640Q0AM / 135 Mbps / MCS7 / 5.47-5.725 GHz band

Channel Frequency | Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5510 1.7 34 51 24.0 18.9 Complied
Middle 5590 2.2 3.4 5.6 24.0 18.4 Complied
Top 5670 2.3 34 5.7 24.0 18.3 Complied
Marker 1 [T11] ﬁu 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
®Ref Lvl -18.07 dBm VBW 3 MHz @Ref Lvl -17.69 dBm VBW 3 MHz
20 dBm 5.51000000 GHz SWT 5s Unit dBm 20 dBm 5.58000000 GHz SHT Ss Unit dBm
23.1 B Offsgt vi [Tt -18[.07 cBn] e 23.3 BB Dffspt vilrTt -17.69 dBn| e
5.51000p00 GHz 5.59000000 GHz
L CHFRR 1|73 dBn| CHFAR .27 dBn|
CH|BW 43.40000p00 MHz| CH |BW 43.40000j000 MHz
i
yr/ﬂ ™| {nJ/J ™|
_70) -70)
Cl C
Ci Ci
|
Center 5.51 BHz B.68 MHz/ Span B86.8 MHz Center 5.53 GHz 8.68 MHz/ Span 86.8 MHz
[ritle: 90385 litle: 90385
ate; 22.N0V.2012 13:41:16 ate; 22 .NOV.2012 19:45;50
Bottom Channel Middle Channel
Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
®Ref Lvl -17.65 dBm VBW 3 MHz
20 dBm 65,67000000 GHz SWT 5 s Unit dBm
23.3 fiB Dffspt vi|ITL -17.65 dBn| g
5.67000p00 GHz|
10 TFPRR o278
CH|BW 43.40000p00 MHz
i
r—'fr "]
-
Cl
Ci
Center 5.67 GHz B8.68 MHz, Span B6.8 MHz
[ritle: 90385
ate: 22.N0V.2012 19:47:59
Top Channel
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Transmitter Maximum Conducted OQutput Power (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.
No. Calibration Interval
Due (Months)
A2142 | Attenuator Atlan TecRF AN18-20 081120-23 25 May 2013 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 13 Aug 2013 12
M1267 | Signal Generator Rohde & Schwarz | SMP02 829076/008 14 Jun 2013 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 07 Jun 2013 12
M1267 | Thermal Power Rohde & Schwarz | NRV-Z52 | 100155 07 Jun 2013 12
Sensor
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5.2.7. Transmitter Peak Power Spectral Density

Test Summary:

Test Engineer: Andrew Edwards Test Date: 22 November 2012
Test Sample IMEI: 353740050012164

FCC Reference: Part 15.407(a)(1)

Test Method Used: FCC KDB 789033 E) referencing KDB 789033 C)3)e),

Method SA-2 Alternative

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 34
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)3)e) Method SA-2 Alternative.

2. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power were:

0 802.11a— 64QAM / 54 Mbps
0 802.11n HT20 — 64QAM / 65 Mbps / MCS7
0 802.11n HT40 — 64QAM / 135 Mbps / MCS7

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

3. The EUT was transmitting at <98% duty cycle. The calculated duty cycle in section 5.2.5 was added to
the measured peak power spectral density in order to compute the average peak power spectral density
during the actual transmission time.

4. The EUT antenna has a gain of <6 dBi.
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Transmitter Peak Power Spectral Density (5.15-5.25 GHz band) (continued)

Results: 802.11a /20 MHz / 64QAM / 54 Mbps

Duty cycle Corrected L .
Channel Fr?&lf_g)]cy «d BF:T|1:)/SI\5|)H2) correction PPSD (dBI;r:r?I\I/ItHz) M(ec\jng;n Result
factor (dB) | (dBm /MHz)
Bottom 5180 -6.9 3.2 -3.7 4.0 7.7 Complied
Middle 5200 -7.0 3.2 -3.8 4.0 7.8 Complied
Top 5240 -7.0 3.2 -3.8 4.0 7.8 Complied
@ Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB @ Marker 1 [T1] RFN 1 MHz RF Att 10 dB
Ref Lvl -6,92 dBm VBW 3 MHz Ref Lvl -6.97 dBm VBW 3 MHz
20 dBm 5.17465110 GHz SWT 5s Unit dBm 20 dBm 5.18482505 GHz SWT 5 s Unit dBm
23 dB|Offset vi|ITtl -6[.92 dBn| g n 23 dB[Offset vi(rT11 -6[.97 dBn
" 5.17465[110 GHz 5.19482505 GHz|
1 1
10 VAR R e U 3 S P
"] [ //_/ I
_70) -70)

Center 5.18 GHz

[ritle:
ate:

30385

4.34 MHz/

22.NOV.2012 17:12:34

Span 43.4 MHz

a0l
Center 5.2 GHz

litle:
ate:

90385

4.34 MHz/

22 NOV.2012 17:04:46

Span 43.4 MHz

Bottom Channel

REH

Marker 1 [11] 1 MHz  RF Att 10 dB
Ref Lvl -7.03 dBn VBW 3 MHz
20 dBm 5.23499300 GHz ~ SWT 55 unit dBmn
23 dB|Dffset vi|T1] 703 dBn| g
5.23499000 GHz
1
1
. s e
[ e
_60
70
a0
Center 5.24 GHz 4.34 MHz/ Span 43.4 MHz
ritle: 90385
ate: 22.N0V.2012 17:11:02
Top Channel

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

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7

Duty cycle Corrected L .
Channel Fr?&lf_g)]cy «d BF:T|1:)/SI\5|)H2) correction PPSD (dBI;r:r?I\I/ItHz) M(ec\jng;n Result
factor (dB) | (dBm /MHz)
Bottom 5180 -8.5 35 -5.0 4.0 9.0 Complied
Middle 5200 -8.6 35 5.1 4.0 9.1 Complied
Top 5240 -8.6 35 -5.1 4.0 9.1 Complied
@ Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB @ Marker 1 [T1] RFLJ 1 MHz RF Att 10 dB
Ref Lvl -8,53 dBm VBW 3 MHz Ref Lvl -8.62 dBm VBW 3 MHz
20 dBm 5.17508387 GHz SWT 5 s Unit dBm 20 dBm 5.18508397 GHz SWT 5 s Unit dBm
23 dB|Offset vi|ITtl -6[.53 dBn| g n 23 dB[Offset vi(rT11 -8.62 dBnf
" 5.17508B97 GHz| 5.195083397 GHz|
] | L—"" —
_sn) = ~
_70) -70)

a0l
Center 5.2 GHz

Center 5.18 GHz 4.42 MHz/ Span 44.2 MHz 4.42 MHz/ Span 44.2 MHz
[ritle: 30385 litle: 90385
ate: 22.NOV.2012 1B:31:27 ate: 22 NOV.2012 18:34:09

Bottom Channel

Marker 1 [T1] REH 1 MHz  RF Att 10 db
Ref Lyl -8.63 dBm  VBW 3 MHz
20 dBn 5,23490661 GHz ~ SWT 55 Unit dBn
23 dB|Dffset vi|T1] -6[.63 dBn| g
5.23430F81 GHz
1
1
0 P |
L—""] e
&0
70

[ritle:
ate:

30385

B0l
Center 5.24 BHz

4.42 MHz/

22.NOV.2012 18:29:40

Span 44.2 MHz

Top Channel

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

Results: 802.11n / 40 MHz / 64QAM / 135 Mbps / MCSY7

Channel Frequency PPSD Duty cycle CoFsereScéed Limit Margin Result
(MHz) (dBm /MHz) | correction (dBm /MH2) (dBm /MHz) (dB)
Bottom 5190 -12.0 34 -8.6 4.0 12.6 Complied
Top 5230 -12.1 34 -8.7 4.0 12.7 Complied
Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -12.00 dBm VBW 3 MHz @Ref Lvl -12.12 dBm VBW 3 MHz
20 dBm 6,20139369 GHz SWT 6s Unit dBm 20 dBm 5,21878036 GHz SWT 5s Unit dBm
25 w[orreer Y071 -12.00 B gy 2 w[orree vi{[T1] 12012 B gy
6.20139353 GHz| 6.21878036 GHz|
10} 10}
0)
10) L 1

=

RN

_g0l

Center 5.19 GHz 8.68 MHz/ Span 86.8 MHz Center 5.23 GBHz 8.68 MHz/ Span 86.8 MHz
[Title: 90385 [Title: 90385
ate: 22 .NOV.2012 19:31:07 ate: 22.NDV.2012 19:27:46
Bottom Channel Top Channel
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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: 22 November 2012

Test Sample IMEI: 353740050012164

FCC Reference: Part 15.407(a)(2)

Test Method Used: FCC KDB 789033 E) referencing KDB 789033 C)3)c), Method SA-2
Alternative

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 33
Note(s):

1. FCC Part 15.407(a)(2) for PPSD in the 5.25-5.35 GHz and 5.47-5.725 GHz operating bands is <11
dBm/MHz.

2. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power were:

o 802.11a - 64QAM /54 Mbps
0o 802.11n HT20 — 64QAM / 65 Mbps / MCS7
0 802.11n HT40 — 64QAM / 135 Mbps / MCS7

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 (5.25-5.35 GHz & 5.47-5.725 GHz bands)
(continued)
Results: 802.11a /20 MHz / 640AM / 54 Mbps / 5.25-5.35 GHz band

Duty cycle Corrected Lo .
Frequency PPSD ycy Limit Margin
Channel (MHz) (dBm /MHz) correction PPSD (dBm /MH2) (dB) Result
factor (dB) | (dBm /MHz)
Bottom 5260 -7.3 3.2 -4.1 11.0 15.1 Complied
Middle 5280 -7.6 3.2 -4.4 11.0 15.4 Complied
Top 5320 -7.2 3.2 -4.0 11.0 15.0 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 10 dB ® Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lv -7.29 dBm VBW 3 MHz Ref Lv -7,62 dBm VBW 3 MHz
20 dBm 5,25456413 GHz SWT S5s Unit dBm 20 dBm 5.27491202 GHz SWT 5s Unit dBm
23.1 pb Dffsgt vi{0T1] -7.29 dBn gy 23.1 ¢ Dffsgt vi{[T1] 762 dBn gy
5.25456413 GHz| 5.27491P02 GHz|
1 10
1 1
. /rLﬁl—I i A ERA C|
/_/»/"‘ — /_/_/ N
- -
70 -70
j”Eenter 5.26 GHz 4.34 MHz/ Span 43.4 MHz JA”Eenter 5.28 GHz 4.34 NMHz/ Span 43.4 MHz
[Title: 90385 [Title: 90385
ate; 22.NOV.2012 17:23:47 ate: 22.NDV.2012 17:26:17
Bottom Channel Middle Channel
Marker 1 [T1] ﬁu 1 MHz R-F Att 10 dB
@Ref Lvl -7.19 dBm VBH 3 MHz
20 dBm 5.31508587 GHz SWT 5s Unit dBm
23.1 B Offsgt MRS -7.19 dBm| A
5.31508637 GHz
0
1
. /_LH/_,‘k
. /
| \
-50)
-60)
-70|
80
Center 5.32 GHz 4.34 MHz/ Span 43.4 MHz
[Title: 90385
ate: 22.NOV.2012 17:35:18

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

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7 / 5.25-5.35 GHz band

Duty cycle Corrected . .
Channel Frequency PPSD correction PPSD Limit Margin Result
(MHz) (dBm /MHz) factor (dB) | (dBm /MHz) (dBm /MHz) (dB)
Bottom 5260 -8.8 35 -5.3 11.0 16.3 Complied
Middle 5280 -9.3 3.5 -5.8 11.0 16.8 Complied
Top 5320 -8.8 35 -5.3 11.0 16.3 Complied
® Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB ® Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
Ref Lvl -8.82 dBm VBW 3 MHz Ref Lvl -89.25 dBm VBW 3 MHz
20 dBm 5.25499539 GHz SWT 5s Unit dBm 20 dBm 5.28473888 GHz SWT 5s Unit dBm
i 23.1 B Dffset YT -8.82 dBmf gy . 23.1 ¢B Offset Vit -9.25 dBmf e
. 5.25499639 GHz 0 5.28473888 GHz
1 i

. I [
50
70
_anl _g0l
Center 5.26 BHz 4.42 MHz/ Span 44.2 MHz Center 5,28 GHz 4,42 MHz/ Span 44.2 MHz
[ritle: 90385 [ritle: 90385
ate: 22.NOV.2012 18:22:26 ate: 22.NDV.2012 1B:16:28

Bottom Channel Middle Channel

e —
RBW RF Att

Marker 1 [T1] 1 MHz 10 dB
Ref Lvl -8.81 dBm  VBW 3 MHz
20 dBm 5.32491603 GHz  SWT 5s Unit dBm
23.1 pB Dffsgt vi{[T1] 8.1 dBnf g
5.32491603 GHz
10l
1
1 >

_70)

_anl

Center 5.32 GHz 4.42 MHz/ Span 44.2 MHz
[ritle: 80385
ate: 22.NOV.2012 18:18:42

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

(continued)

Results: 802.11n / 40 MHz / 640AM / 135 Mbps / MCS7 / 5.25-5.35 GHz band

Duty cycle Corrected Lo .
Frequency PPSD y ey Limit Margin
Channel (MHz) (dBm /MHz) correction PPSD (dBm /MH2) (dB) Result
factor (dB) | (dBm /MHz)
Bottom 5270 -12.5 3.4 9.1 11.0 20.1 Complied
Top 5310 -12.3 3.4 -8.9 11.0 19.9 Complied
£ Marker 1 [T1] RFLJ 1 MHz RF Att 10 dB £ Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
@Ref Lvl -12,45 dBm VBW 3 MHz @Ref Lvl -12,34 dBm VBW 3 MHz
20 dBm 5.25860641 GHz SWT 5s Unit dBm 20 dBm 5.32243727 GHz SHT 5s Unit dBm
! 23,1 B Offset Vit -12.45 dB| g n 23,1 @b Offset V|71l -12.34 dB| g
5.25860641 GHz| 5.32243727 GHz|
10
Z1p) 1 1
= -6
70 =70
j”Eemer 5.27 GHz 8.68 MHz/ Span 86.8 MHz JmEenter 5.31 GHz 8.68 MHz/ Span B86.8 MHz
[Title: 80385 [Title: 90385
ate: 22 .NOV.2012 19:35:43 ate: 22.NDV.2012 19:38:25

Bottom Channel

Top Channel
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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 / 640AM / 54 Mbps / 5.47-5.725 GHz band

Duty cycle Corrected L .
Fr n PPSD . Limi Margin
Channel ?EAT_?Z)CV (dBm /SMHz) correction PPSD (dBm /IvltHz) (?jg) Result
factor (dB) | (dBm /MHz)
Bottom 5500 -7.5 3.2 -4.3 11.0 15.3 Complied
Middle 5580 -7.3 3.2 -4.1 11.0 15.1 Complied
Top 5700 -6.4 3.2 -3.2 11.0 14.2 Complied
® Marker 1 [T1] RBW 1 MHz RF Att 10 dB ® Marker 1 [T1] RBIW 1 MHz RF Att 10 dB
Ref Lvl -7.48 dBm VBW 3 MHz Ref Lvl -7.31 dBm VBW 3 MHz
20 dBm 5,50534830 GHz SWT §s Unit dBm 20 dBm 5,58621864 GHz SWT §5s Unit dBm
23.1 {B Offst viliT1] ~7.48 dBn] e 23.3 HB Offset viliT1] ~7.31 dbn| e
5.50534p30 GHz| 5.58621B64 GHz|
1
1 1
-1 S e S T
[ — [T e
< = -
60 60
_70) -70)
JwEenter‘ 5.5 GHz 4.34 MHz/ Span 43.4 MHz JmEEr\(er 5.58 GHz 4.34 MHz/ Span 43.4 MHz
[ritle: 90385 [Title: 90385
ate; 22.N0V.2012 17:42:29 ate; 22 .NOV.2012 17:45:08
Bottom Channel Middle Channel
® Marker 1 [T1] ﬁw 1 MHz RF Att 10 dB
Ref Lvl -6.37 dBm VBW 3 MHz
20 dBm 5,70491403 GHz SWT 5 s Unit dBm
23,4 @B Offset MUINERI -6|.37 dBn| A

5. 70431403 GHz

_60

-7

B0l

Center 5.7 GHz 4.34 MHz, Span 43.4 MHz
[ritle: 90385
ate: 22.N0vV.2012 17:51:04
Top Channel
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Transmitter Peak Power Spectral Density (5.25-5.35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7 / 5.47-5.725 GHz band

Duty cycle Corrected L .
Channel Fr?&lﬁ?cy «d BF;T/SI\EI)HZ) correction PPSD (dBIr_r;r?l\l/ltHz) M(?jrg;n Result
factor (dB) | (dBm /MHz)
Bottom 5500 -9.1 3.5 -5.6 11.0 16.6 Complied
Middle 5580 -9.0 35 -55 11.0 16.5 Complied
Top 5700 -8.1 35 -4.6 11.0 15.6 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 10 dB ® Marker 1 [T11] RBW 1 MHz RF Att 10 dB
Ref Lvl -9.14 dBm VBW 3 MHz Ref Lvl -8,96 dBm VBHW 3 MHz
20 dBm 5,50491603 GHz SWT Ss Unit dBm 20 dBm 5.58491603 GHz SWT 5s Unit dBm
T 1ok YT -9 14 B g T3 o orrah Y711 -6[.95 dén
0 5.50491B03 GHz 1 5.58491E03 GHz
1 1
-1 2= Z10) X
50| / _vﬂ\ ,_/_-/ ‘*"\\1
~]
- o
_70) -7
JmEemEr‘ 5.5 GHz 4.42 MHz/ Span 44.2 MHz JmEer’vter‘ 5.58 GHz 4.42 MHz/ Span 44.2 MHz
[Title: 90385 [Title: 90385
ate; 22 .NOV.2012 18:20:03 ate: 22.NOV.2012 18:02:23

Bottom Channel

Middle Channel

Marker 1 (11 REW T MRz RF Att 10 db
Ref Lvl -8.05 dBm  VBW 3 MHz
20 dBn 5.70500461 BHz  SHT 5s  Unit dBn
23.4 {8 Offspt MUIRE! -8.05 dBn| e
5. 70500461 GHe]
10
1
10 Mamana
o] [
o)
7
anl

Center 5.7 GHz

litle:
ate:

90385

4.42 MHz/

22.NOV.2012 17:59:05

Span 44.2 MHz

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

(continued)

Results: 802.11n / 40 MHz / 640Q0AM / 135 Mbps / MCS7 / 5.47-5.725 GHz band

Duty cycle Corrected . .
Channel Frequency PPSD correction PPSD Limit Margin Result
(MHz) (B /IMHZ) | o dB) | @Bm MHz) | (@BM MH2) (dB)
Bottom 5510 -12.5 34 9.1 11.0 20.1 Complied
Middle 5590 -11.8 3.4 -84 11.0 19.4 Complied
Top 5670 -12.1 3.4 -8.7 11.0 19.7 Complied
Marker 1 [T1] ﬁw 1 MHz R-F Att 10 dB Marker 1 [T1] ﬁw 1 MHz R-F Att 10 dB
@Ref Lvl -12.46 dBm VBW 3 MHz @Ref Lvl -11.78 dBm VBW 3 MHz
20 dBm 5.62139359 GHz SWT 5s Unit dBm 20 dBm 5.60139359 GHz SHT 5s Unit dBm
251 o orreht vi|T1] 120,46 dBn| gy =5 oreshe YT -11.78 dB|
5.62139B59 GHz| 5.60139359 GHz|

_8 -60)

-70

g0 _g0l

Center 5.51 GHz B.68 MHz/ Span B6.8 MHz Center 5,59 GHz 8.68 MHz/ Span 86.8 MHz
[ritle: 90385 [Title: 80385
ate: 22.N0V.2012 19:42:07 ate: 22 .N0OV.2012 19:45:04
Bottom Channel Middle Channel
_ _
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -12.06 dBm VBW 3 MHz
20 dBm 5.68121964 GHz SWT 5s Unit dBm
23.3 @B Offset vi|rT1 -12].06 dBn|

>

5.68121864 GHz

80

Center 5.67 BHz B.68 MHz/ Span B86.8 MHz
[Title: 90385
ate: 22.NOV.2012 139:48:50

Top Channel
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Transmitter Peak Power Spectral Density (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.
No. Calibration Interval
Due (Months)
A2142 | Attenuator Atlan TecRF AN18-20 | 081120-23 25 May 2013 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 | 842 659/016 | 13 Aug 2013 12
M1267 | Signal Generator Rohde & Schwarz | SMP02 829076/008 14 Jun 2013 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 07 Jun 2013 12
M1267 | Thermal Power Rohde & Schwarz | NRV-Z52 | 100155 07 Jun 2013 12
Sensor
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5.2.8. Transmitter Peak Excursion

Test Summary:

Test Engineer: Andrew Edwards Test Date: 26 November 2012
Test Sample IMEI: 353740050012164

FCC Reference: Part 15.407(a)(6)

Test Method Used: FCC KDB 789033 F)

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 35
Note(s):

1. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and widest bandwidth for all bands were:

0 802.11a—-BPSK/9 Mbps & 64QAM / 54 Mbps.
0o 802.11n HT20 — BPSK/ 6.5 Mbps / MCSO0 & 64QAM / 65 Mbps / MCS7.
0 802.11n HT40 - BPSK / 13.5 Mbps / MCS0 & 64QAM / 135 Mbps / MCS7.

Measurements were then performed in these modes on middle channels for 802.11a and 802.11n 20

MHz, however 802.11n 40 MHz was tested on top channels.

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)e) Method SA-2 Alternative 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. As the EUT
had a duty cycle <98 %, the correction factor has been taken into account in order to calculate the final
results. The peak excursion is the delta between the two markers and the addition of the duty cycle

correction factor calculated in Section 5.2.5.

RFI Global Services Ltd trading as UL

Page 77 of 126




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A
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Transmitter Peak Excursion (continued)

Results: 802.11a/20 MHz / BPSK / 9 Mbps

. Corrected
Middle Peak Duty cycle — Lowest
Band . . Peak Limit A
Frequency | Excursion | correction . Margin Result
(GHz) Excursion (dB)
(MHz) (dB) (dB) (dB)
(dB)
5.15-5.25 5200 11.0 0.8 10.2 13.0 2.8 Complied
5.25-5.35 5280 11.3 0.8 10.5 13.0 2.5 Complied
5.47-5.725 5580 11.1 0.8 10.3 13.0 2.7 Complied
20 dBm SWT 5 s Unit dBm 20 dBm -9,10821643 MHz SWT §5s Unit dBm
23 dB| Offset vi|ITt] 6, 18 IBmf e T 1 o vi|IT1] 598 dBn| g
5.20383P67 GHz 5.28410821 GHz|
L Nmﬁi- Al |[TT2T 10199 dB WM& Al |[T2T —TI[.2E dB
//N’WW\L‘W '\M\ B11.62324549 kHz A 49.10821F43 MHz|
N R A1
| /| \ /] 1\
T AR | 7 *
s ™
e - o ™. e !// T ™
e \\ e .
80 -60
_70) -70)
ﬂEemer‘ 5.2 GHz 4.5 MHz/ Span 45 MHz rvEEr\(er‘ 5.28 GHz 4.5 MHz/ Span 45 MHz
[ritle: 90385 litle: 90385
ate; 26,N0V,2012 18:51:48 ate; 26.NOV,2012 19:05;45
Middle Channel / 5.15-5.25 GHz band Middle Channel / 5.25-5.35 GHz band
@ Delta 1 [T2] ﬁw 1 MHz RF Att 10 dB
Ref Lvl -11.12 dB VBW 3 MHz
20 dBm 1,44288577 MH; SWT 5 s Unit dBm
23,3 ¢B Offset vi(T] 6[, 08 dBn| A
5.58320[140 GHz|
10 T 2T(TT2T T T
/Mww MAXJ‘AM#A\ 1.44288577 MHz
1 .
B MI’M W\M
A//' —
e L
0
mEenter 5.58 GHz 4.5 MHz/ Span 45 MHz
[ritle: 90385
ate: 26.N0vV.2012 19:09:03

Middle Channel / 5.47-5.725 GHz band
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Transmitter Peak Excursion (continued)

Results: 802.11a /20 MHz / 64QAM / 54 Mbps

. Corrected
Band Middle Peak Duty cycle Peak Lowest
Frequency | Excursion | correction . Margin Result
(GHz) Excursion
(MHz) (dB) (dB) d (dB)
(dB)
5.15-5.25 5200 13.9 3.2 10.7 2.3 Complied
5.25-5.35 5280 14.3 3.2 11.1 1.9 Complied
5.47-5.725 5580 14.1 3.2 10.9 2.1 Complied
Delta 1 L12) RE} B elts 1 1121 RE) Z
20 dBm 1.62324643 MHz SWT 5s Unit dBm 20 dBm SWT 5 s Unit dBm
23 dB|Dffset vi|ITL] 6.81 dBmf e 23.1 pB Offset M 8. 72 dB|
5.19301|102 GHz 5.28257014 GHz
t ! Y] ~T3 87 B T AT [TT2T ~T4[ 75 dB
/LN“NW\H W«N 1.62324F49 MHz MWWW\ -7.66533066 MHz|
) / RS N N \ / P B \
|WNW | HMWM nw
-70|
-80 _gol
Center 5.2 GHz 4.5 Mz, Span 45 MHz Center 5.28 GHz 4.5 MHz/ Span 45 MHz
[ritle: 90385 [Title: 90385
ate: 26.N0V.2012 1B:55:32 ate: 26.NOV.2012 18:14:14
Middle Channel / 5.15-5.25 GHz band Middle Channel / 5.25-5.35 GHz band
@ Delta 1 [T2] ﬁu 1 MHz R-F Att 10 dB
Ref Lvl 14.07 dB VBW 3 MHz
20 dBm 0.82164329 MHz SWT 5s Unit dBm
23.3 {B Dffsgt vi([T1] B|. 75 dBm| a
5.57535671 GHz
1 i al [TT27 —T4[,07 dB
MM"”W\ 10.82164329 MHz]
1
B / U SR S \\“
JWW | M}}\
e
Center 5.58 GHz 4,5 MHz/ Span 45 MHz
[ritle: 90385
ate: 26.N0V.2012 18:11:51

Middle Channel / 5.47-5.725 GHz band
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Transmitter Peak Excursion (continued)
Results: 802.11n / 20 MHz / BPSK / 6.5 Mbps / MCSO0

Middle Peak Duty cycle Corrected . Lowest
Band Frequency | Excursion | correction Peak Limit Margin Result
(GHz) (MH2) (dB) (dB) Excursion (dB) (dB)
(dB)
5.15-5.25 5200 10.8 0.6 10.2 13.0 2.8 Complied
5.25-5.35 5280 11.0 0.6 104 13.0 2.6 Complied
5.47-5.725 5580 10.7 0.6 10.1 13.0 29 Complied
20 dBm SWT 5s Unit dBm 20 dBm -1.08216433 SHT 5s Unit dBm
? 23 dB|Offset YT 4.87 dBnf e n 23.1 B Dffsgt vt 4.58 dB| g
5.19589679 GHz| 5.28599699 GHz|
t 0 2T[TT2T O 78 a8 1o TaT|aT ~T0 95 a8
’\«—JQ-M -541.08216433 kHz| PRIV FRTOWIN +1.08216433 MHz|
1 1
1 / [ S P ,H\‘ \ / | \
W Wiy v i
row W : LMM \ “Wk&m
78”Eenter‘ 5.2 GHz 4.5 MHz/ Span 45 MHz 7E”Eemter‘ 5.28 GHz 4.5 MHz/ Span 45 MHz
Paies  enov.anz isias Paics  enov.onie sarei

Middle Channel / 5.15-5.25 GHz band Middle Channel / 5.25-5.35 GHz band

—
RF Att

—
Delta 1 [T2] RBW 1 MHz 10 dB
Ref Lyl 10.74 dB VBW 3 MHz
20 dBm 180.36072144 KHz ~ SWT 55 Unit B
23.3 @B Dffspt vi{[T1] 4.60 dBnf e
5.584550 11 GHz
t 2T[T2T —T0[ 74 o8
L] o] 180.36072)144 KHZ]
i
T R
| / \«
MM “ [T
i Mo,
L ] G
0
] —]
ol
Center 5,58 GHz 4.5 MHz, Span 45 MHz
[Title: 90385
ate: 26.N0V.2012  19:13:46

Middle Channel / 5.47-5.725 GHz band
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Transmitter Peak Excursion (continued)

Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7

Middle Peak Duty cycle Corrected . Lowest
Band Frequency | Excursion | correction Peak Limit Margin Result
(GHz) (MH2) (dB) (dB) Excursion (dB) (dB)
(dB)
5.15-5.25 5200 14.3 35 10.8 13.0 2.2 Complied
5.25-5.35 5280 14.4 35 10.9 13.0 2.1 Complied
5.47-5.725 5580 14.5 35 11.0 13.0 2.0 Complied
20 dBm B811.62324643 kHz SWT 5s Unit dBm 20 dBm 2.97595190 MHz SWT 5s Unit dBm
? 23 dB|Offset YT 5/.55 dBmf e n 23.1 B Dffsgt vt 5-21 dBm| e
5.19427B55 GHz| 5.27219940 GHz|
t T 2TTT2T T2 77 B T RIS ~TA 7T B
fosttand it 811.62324F43 kHz| MWW 2.97595/190 MHz]
1 1
| T TN / A
1o | K " . MMWJ/J: | P,
[ e o ‘ K
78”Eenter‘ 5.2 GHz 4.5 MHz/ Span 45 MHz {mEemter‘ 5.28 GHz 4.5 MHz/ Span 45 MHz
T;:el?: gg?agv.zmz 18:01:24 T;:;?: SSSSS\/.QDQ 19:24:41

Middle Channel / 5.15-5.25 GHz band

Middle Channel / 5.25-5.35 GHz band

—
RF Att

e
Delta 1 [T2] RBW 1 MHz 10 dB
Ref Lvl VBH 3 MHz
20 dBn SHT 55 Unit B
23.3 @B Dffspt vi{[T1] 5.52 dBnf e
5.58716034 GHZ|
L TaT[TT2T T4 53 8
VUV WIS 90.18036072 KHZ|
1 / ——— —— \\
,mw Ll.ww
i
L e
a0
Center 5,56 GHz 4.5 MHz, Span 45 MHz
[Title: 90385
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Transmitter Peak Excursion (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0

. Corrected
Middle Peak Duty cycle . Lowest
Band Frequency | Excursion | correction Peak Limit Margin Result
(GH2) q Excursion (dB)
(MHz) (dB) (dB) (dB)
(dB)
5.15-5.25 5230 11.4 0.6 10.8 13.0 2.2 Complied
5.25-5.35 5310 111 0.6 10.5 13.0 25 Complied
5.47-5.725 5670 10.8 0.6 10.2 13.0 2.8 Complied
@Ref B Delta T 112] Eﬁ ; ::i RF AL 10 0B @Ref B Delta 1 [Tf:ma B iﬁ ; ::i RF At 10 db
20 dBm -21.28 SHT 55 Unit B 20 dBn 5.05010020 MMz SWT 55  Unit dBm
? 23 dB|Offset vi|ITL] 11.82  dBn| g . 23.1 pB Of fset M 1134 dB| g
5.24001p02 GH 5.31604p08 GHz
t 2727 ~TI 39 a8 1 22T ~T1 08 dB
{ -21.28256513 MHz 1 5.05010020 MHz|
(WA h
1 i
. / T < \ / — = \
Ml \a " = Wj J/ | \LM
-70|
-80 _a0l
Center 5.23 BHz 9 MHz/ Span 90 MHz Center 5.31 GHz 9 Mz, Span 90 Mz
[ritle: 90385 [ritle: 80385
ate: 26.NOV.2012  18:36:43 ate: 26.NOV.2012  19:29:45
Top Channel /5.15-5.25 GHz band Top Channel / 5.25-5.35 GHz band
Delta 1 [T2] ﬁu 1 MHz R-F Att 10 dB
@Ref Lyl -10.77 dB VBU 3 MHz
20 dBm -180.36072144 KMz SWT 55 Unit B
23.3 @B Dffspt vi{[T1] 1).24 cBn| e
5.68145031 GHz
t 2T[T2T —T0[77 o8
| - 1§0.36072)144 Kt
" X
/'*" |

.AMJL\MA‘LA

,: [
80
Center 5,67 GHz 9 MHz/ Span 30 MHz
[Title: 90385
ate: 26.NOV.2012 19:39:55
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Transmitter Peak Excursion (continued)

Results: 802.11n / 40 MHz / 64QAM / 135 Mbps / MCSY7

Middle Peak Duty cycle Corrected . Lowest
Band Frequency | Excursion | correction Peak Limit Margin Result
(GHz) (MH2) (dB) (dB) Excursion (dB) (dB)
(dB)
5.15-5.25 5230 14.3 3.4 10.9 13.0 2.1 Complied
5.25-5.35 5310 14.1 3.4 10.7 13.0 2.3 Complied
5.47-5.725 5670 14.2 3.4 10.8 13.0 2.2 Complied
20 dBm 901.80360721 kHz SWT 5s Unit dBm 20 dBm -1.44288577 MHz SHT 5s Unit dBm
0 23 dB|Offset YTt 2[.29 dBn| & 0 23.1 @B Of fsgt YTl .78 dBm| &
5.21764p29 GHz| 5.32271p43 GHz|
t Y] T4 37 dB AT [TT2T ~T4 05 db
1 901.80360721 kHz 1 H1.442886577 MHz|
.,)AX_WM Parhiay ) v S N
i N
| | i
T/ A /] AY
AW’{'WM | \ "‘“‘M X | | \ ij
N )
7EﬂEenter 5.23 GHz 9 MHz/ Span 90 MHz 7E”Eemter 5,31 GHz 9 MHz, Span 90 MHz
T;:;: gg?agv.zmz 18:34:15 T;:S: SESSS\/.QDQ 19:32:14

Top Channel /5.15-5.25 GHz band

—
RBW

—
RF Att

Delta 1 [T2] 1 MHz 10 dB
Ref Lyl -14.20 dB VBW 3 MHz
20 dBm 5.85370741 MHz  SWT 55 Unit B
23.3 @B Dffspt vi{[T1] 212 dBnf e
5.67423848 GHz
t 2T[T2T 220 3B
1 6.85370[741 MHz
bty | oo
- 1
| [
[ | \\QJ
) e — I
|~ T
ol
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Transmitter Peak Excursion (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.
No. Calibration Interval
Due (Months)
A2142 | Attenuator Atlan TecRF AN18-20 | 081120-23 25 May 2013 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 | 842 659/016 | 13 Aug 2013 12
M1267 | Signal Generator Rohde & Schwarz | SMP02 829076/008 14 Jun 2013 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 07 Jun 2013 12
M1267 | Thermal Power Rohde & Schwarz | NRV-Z52 | 100155 07 Jun 2013 12
Sensor
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5.2.8. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 22 November 2012
Test Sample IMEI: 353740050011927

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

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): 22

Relative Humidity (%): 31

Note(s):

1. Measurements below 1 GHz were limited to the 5.47-5.725 GHz band, the EUT was transmitting with a

data rate of 54 Mbps (802.11a) as it produced the highest conducted output power and was therefore
deemed worst case.

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, e.g. restricted bands of operation.

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.

The final measurements shown are within restricted bands, all other emissions were determined to be
either unrestricted or greater than 20 dB below the appropriate limit.

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 (dBpV/m) (dBuVv/m) (dB)
108.030 Horizontal 8.6 43.5 34.9 Complied
116.825 Vertical 8.2 435 35.3 Complied
125.101 Vertical 13.3 43.5 30.2 Complied
125.198 Vertical 16.1 43.5 274 Complied

uuuuuuuuuuuuu

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

table.

Test Equipment Used:

RFI No. | Instrument Manufacturer Type No. Serial No. | Date Cal.
Calibration Interval
Due (Months)
A1834 | Attenuator Hewlett Packard 8491B 10444 29 Jan 2013 12
A553 Antenna Chase CBL6111A | 1593 15 Feb 2013 12
G0543 | Amplifier Sonoma 310N 230801 02 Jan 2013 3
KO001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 03 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: Nick Steele Test Dates: 22 November 2012 &
23 November 2012

Test Sample IMEI: 353740050011927

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

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): 23

Relative Humidity (%): 38

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 e.g.
restricted bands of operation.

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.

3. Pre-scans were performed on the 5.47-5.725 GHz band as it produced the highest conducted output
power. Final measurements would be performed on any emission seen for each band as stated in FCC
Response to Inquiry (Tracking Number 917954 / Date: 14™ February 2012). As no final emissions were
seen, the results only consist of pre-scans within the 5.47-5.725 GHz band

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

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.

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

distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results:

Frequency
(MHz)

Antenna
Polarity

Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

40000.000

Vertical

50.4

54.0

3.6

Complied

Marker 1 [T1] RBW T MHz  RF Att 0 dB Marker 1 [T1] RBW 1 WMHz  RF Att 10 dB
Ref Lvi 47.62 dBYV  VBW 3 WHz Ref Lvi 42.31 dBYV  VBW 3 WHz
80 dBYV 3.95791583 GHz ~ SWT 7.5 ms Unit dByv 80 dByV 5.89979960 GHz  SWT 5 ms Unit dByV
8¢
7 7c| ’
6C|
|01 54 [dBy |01 54 [dBy I}
ot ‘
1
s Y acks o Mo b Kot
3 3¢
2( 2¢|
1c|
q
~-1(]
- _adl
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 WHz/ Stop 6 GHz
Title: 90385 ritie: 90385
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 23.NOV.2012 00:34:16 pate: 22.NOV.2012  21:45:23
rker 1 [12] RBW 1 MHz  RF Att 10 dB wrker 1 [12] RBW 1 MHz  RF Att 10 dB
Ref LI 31.98 dBy VBW 3 WHz Ref Lvi VBW 3 WHz
80 dByV 5.05360721 Gt swr 5 ms Unit dByv 80 dByV 5.3940 swr 5 ms Unit dByV
8C
vi|[r2] 31/98 dBy’ Y1 [T2]1 3272 dBy
[——D2 |74 dBy 505360721 GHz| [——b2 |74 dBy 539408818 GHz
7T AT{T7 dBY i T 2160 dBY
5.10310621 GHZ] 5.38023848 GHz|
6L 6C|
-D1 54 |dBy D1 54 |dBy
5( 5C|
2 2
N n Y acku 'y Aol et AN A Ao "
’ Notowert ot Apihveth y
1 1
. Y A ATl st AN, AN AL A ARy
d v “ SIS SU Vo N S Py Y o o ey VALALAAR b A A
2¢|
Bl 1c|
C|
- -1(]
20
Start 4.5 GhHz 65 MHz/ Stop 5.15 GhHz Start 5.35 GhHz 11 MHz/ Stop 5.46 GHz
ritie: 90385 ritie: 90385
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 22.NOV.2012  21:51:10 pate: 22.NOV.2012 21:56:50

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)

Marker 1 [T1] RBW 1 MHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref LvI 37.32 dByv VBW 3 MHz Ref Lvi 42.65 dByV vBW 3 MHz
80 dByV 6.74549098 GHz SWT 11.5 ms unit dByvV 80 dByV 12.52154309 GHz SWT 27 ms unit dByvV
a
7c|
6L 6C|
| D1 54 |dBy | D1 54 |dBy
5 5C|
1
- “ AT AAR NI SRt
Y e
WUNSYIVA WWWW’LM“‘WMWWWMW
3¢
2c|
1 1c|
C|
- -1(]
B 20
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL JComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date: 22.NOV.2012 22:20:14 Date: 22.NOV.2012 22:35:05
Marker 1 [T1] RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF ALt 0 dB
Ref LvI 49.17 dByV VBW 3 MHz Ref LvI 49.41 dByV vBw 3 MHz
80 dByV 16.97945892 GHz swT 30 ms unit dByvV 80 dByV 25.97194389 GHz SWT 49 ms unit dByVvV
8 8C
7 7c|
6C|
D1 54 |dBy D1 54 |dBy
1 1
bty | * b MO
WWWWMW”WW s |
Al 4C|
3¢
2¢]
1c|
C|
-1 -1
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
Date: 22.NOV.2012 22:52:01 Date: 22.NOV.2012 23:25:38
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Brvrca o v e
- /M”MWW
| ey
el
e 2
Test Equipment Used:
RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
K0002 | 3m RSE Chamber | Rainford N/A N/A 04 Nov 2013 12
Al1818 | Antenna EMCO 3115 00075692 04 Nov 2013 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A253 | Antenna Flann Microwave 12240-20 128 04 Nov 2013 12
A254 Antenna Flann Microwave 14240-20 139 04 Nov 2013 12
A255 | Antenna Flann Microwave 16240-20 519 04 Nov 2013 12
A256 | Antenna Flann Microwave 18240-20 400 04 Nov 2013 12
A436 Antenna Flann Microwave 20240-20 330 04 Nov 2013 12
M1390 | Harmonic Mixer Farran WHMP 28 | FTL1677B Calibrated )
Technology before use
A366 | Isolator MRI FRR-400 169 Calibrated )
before use
A203 | Antenna Flann Microwave 22240-20 343 11 May 2013 36
A1785 | Pre-Amplifier Farran FLNA-28- | FTL 6483 Calibrated )
Technology 30 before use
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5.2.9.Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 27 November 2012
Test Sample IMEI: 353740050011927

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

Test Method Used: ANSI C63.10 Section 6.9.2 & FCC KDB 789033 G)

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 37

Note(s):

1. FCC Response to Inquiry (Tracking Number 917954 / Date: 14" February 2012) confirmed band edge

measurements need only be performed in the EUT modes that produce the highest power and the
widest bandwidths. The modes that produced the highest power and widest bandwidth were:

o 802.11a- BPSK/9 Mbps & 64QAM / 54 Mbps.
0 802.11n HT20 - BPSK /6.5 Mbps / MCSO0 & 64QAM / 65 Mbps / MCS7.
0 802.11n HT40 - BPSK/13.5 Mbps / MCS0 & 64QAM / 135 Mbps / MCS7.

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.

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.

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.

For average measurements the duty cycle correction factor calculated in section 5.2.5 was added to the
measured result as the duty cycle was < 98 %.

As the duty cycle was < 98 %, the average measurements were performed using the number of sweeps
stated below;
o0 802.11a 9Mbps — 120 sweeps
802.11a 54Mbps — 207 sweeps
802.11n HT20 / 6.5 Mbps / MCSO0 — 114 sweeps
802.11n HT20 / 65 Mbps / MCS7 — 224 sweeps
802.11n HT40 / 13.5 Mbps / MCSO0 — 115 sweeps
802.11n HT40 / 135 Mbps / MCS7 — 217 sweeps

O O0OO0OO0O0o
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)

Results: 802.11a /20 MHz / BPSK / 9 Mbps / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuv/m) (dB)
5150 49.7 74.0 24.3 Complied
5350 48.7 74.0 25.3 Complied
Results: 802.11a /20 MHz / BPSK /9 Mbps / Average
Duty Cycle Corrected I .
Frequency Level i Limit Margin
correction Level Result
(MHz) (dBpuv/m) (dB) (dBpv/m) (dBuVv/m) (dB)
5150 384 0.8 39.2 54.0 14.8 Complied
5350 37.7 0.8 38.5 54.0 155 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / BPSK / 9 Mbps

Varker I [T11 RBW T Wiz RF ATL 10 dB Varker 1 LT11 RBW T Wiz RF ATL 0 dB
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[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 10:26:32 Date: 27.NOV.2012 11:14:58
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATT 10 dB Marker 1 [T1] RBW 1 MHz RFATL 0 dB
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[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 10:36:28 Date: 27.NOV.2012 11:17:47
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / 640AM / 54 Mbps / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuv/m) (dB)
5150 49.4 74.0 24.6 Complied
5350 48.6 74.0 25.4 Complied
Results: 802.11a /20 MHz / 640AM / 54 Mbps / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MHz) dBLV/ correction Level dBuV/ (dB) Result
(dBpVim) (dB) (@Buvim) | (@BrV/M)
5150 38.2 3.2 41.4 54.0 12.6 Complied
5350 375 3.2 40.7 54.0 13.3 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11a /20 MHz / 64QAM / 54 Mbps

Varker I [T11 RBW T Wiz RF ATL 10 dB Varker 1 LT11 RBW T Wiz RF ATL 0 dB
Ref LvI 49.36 dByV VBW 3 MHz Ref LvI 48.58 dByV vBw 3 MHz
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[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 10:44:26 Date: 27.NOV.2012 11:34:21
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATT 10 dB Marker 1 [T1] RBW 1 MHz RFATL 0 dB
@ Ref LviI 38.24 dByV VBW 3 MHz ® Ref Lvi 37.53 dByV vBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByVvV
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IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 10:48:51 Date: 27.NOV.2012 11:35:44
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

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

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpuv/m) (dB)
5150 47.5 74.0 26.5 Complied
5350 48.4 74.0 25.6 Complied
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCSO / Average
Duty cycle Corrected o .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBuv/m) (dB) (dBpv/m) (dBuv/m) (dB)
5150 36.7 0.6 37.3 54.0 16.7 Complied
5350 37.4 0.6 38.0 54.0 16.0 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCS0

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 47.48 dByV VBW 3 MHz Ref Lvi 48.38 dBYV VBW 3 MHz
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[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 12:16:25 Date: 27.NOV.2012 11:47:38
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] I;!W 1 MHz RF Att 0 dB
@ Ref Lvi 36.69 dByV vBW 3 MHz ® Ref Lvi 37.43 dByV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
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IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 12:18:07 Date: 27.NOV.2012 11:50:54
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n /20 MHz / 640AM / 65 Mbps / MCS7 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpuv/m) (dB)
5150 47.1 74.0 26.9 Complied
5350 48.8 74.0 25.2 Complied
Results: 802.11n /20 MHz / 64QAM / 65 Mbps / MCS7 / Average
Duty cycle Corrected o .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBuv/m) (dB) (dBpv/m) (dBuv/m) (dB)
5150 36.4 3.5 39.9 54.0 14.1 Complied
5350 375 3.5 41.0 54.0 13.0 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n / 20 MHz / 640AM / 65 Mbps / MCS7

Marker 1 [T1] RBW T MHz  RF Att 0 dB Marker 1 [T1] RBW 1 WHz  RF ALt 0 dB
Ref Lvi 47.11 dBSV  VBW 3 WHz Ref Lvi 48.78 dBYV  VBW 3 WHz
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[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 12:05:39 Date: 27.NOV.2012 11:56:01
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] I;!W 1 MHz RF Att 0 dB
@ Ref Lvi 36.36 dByV vBW 3 MHz ® Ref Lvi 37.52 dByV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
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IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 12:07:15 Date: 27.NOV.2012 11:58:31
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 40 MHz / BPSK / 13.5 Mbps / MCSO0 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5150 50.8 74.0 23.2 Complied
5350 48.5 74.0 25.5 Complied
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO0 / Average
Duty cycle Corrected o .
Frequency Level correction Level Limit Margin Result
(MHzZ) (dBuVv/m) (dB) (dBpVim) (dBuVv/m) (dB)
5150 38.0 0.6 38.6 54.0 154 Complied
5350 37.8 0.6 38.4 54.0 15.6 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO0

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 50.82 dByV VBW 3 MHz Ref Lvi 48.50 dByYV VBW 3 MHz
100 dBwV 5.15000000 GHz swT 5 ms unit dByV 100 dBWV 5.35000000 GHz swT 5 ms unit dByV
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[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 12:25:37 Date: 27.NOV.2012 12:47:13
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref Lvi 38.03 dByV vBW 3 MHz ® Ref Lvi 37.77 dByV VBW 3 MHz
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IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 12:27:01 Date: 27.NOV.2012 12:49:54
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 40 MHz / 640QAM / 135 Mbps / MCS7 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuv/m) (dB)
5150 50.1 74.0 23.9 Complied
5350 49.6 74.0 24.4 Complied
Results: 802.11n /40 MHz / 64QAM / 135 Mbps / MCS7 / Average
Frequency Level Duty cy_cle Corrected Limit Margin
correction Level Result
(MHz) (dBuv/m) (dB) (dBpv/m) (dBpuv/m) (dB)
5150 37.1 3.4 40.5 54.0 135 Complied
5350 37.8 3.4 41.2 54.0 12.8 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n / 40 MHz / 640Q0AM / 135 Mbps / MCS7

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 50.11 dByV VBW 3 MHz Ref Lvi 49.64 dBYV VBW 3 MHz
100 dBwV 5.15000000 GHz swT 5 ms unit dByV 100 dBWV 5.35000000 GHz swT 5 ms unit dByV
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[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 12:31:15 Date: 27.NOV.2012 12:38:43
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] I;!W 1 MHz RF Att 0 dB
@ Ref Lvi 37.07 dByV vBW 3 MHz ® Ref Lvi 37.79 dByV VBW 3 MHz
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Date: 27.NOV.2012 12:32:50 Date: 27.NOV.2012 12:39:50
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

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

Test Summary:

Test Engineer: Andrew Edwards Test Date: 27 November 2012
Test Sample IMEI: 353740050011927

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

Test Method Used: ANSI C63.10 Section 6.9.2 & FCC KDB 789033 G)

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 37

Note(s):

1. FCC Response to Inquiry (Tracking Number 917954 / Date: 14" February 2012) confirmed band edge

measurements need only be performed in the EUT modes that produce the highest power and the
widest bandwidths. The modes that produced the highest power and widest bandwidth were:

0 802.11a - BPSK/9 Mbps & 64QAM / 54 Mbps.
0 802.11n HT20 - BPSK /6.5 Mbps / MCSO0 & 64QAM / 65 Mbps / MCS7.
0 802.11n HT40 - BPSK / 13.5 Mbps / MCSO0 & 64QAM / 135 Mbps / MCS7.

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.

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.

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.

For average measurements the duty cycle correction factor calculated in section 5.2.5 was added to the
measured result as the duty cycle was < 98 %.

As the duty cycle was < 98 %, the average measurements were performed using the number of sweeps
declared below;

802.11a / BPSK / 9Mbps — 120 sweeps

802.11a/ 64QAM / 54Mbps — 207 sweeps

802.11n HT20 / BPSK / 6.5 Mbps / MCSO0 — 114 sweeps

802.11n HT20 / 64QAM / 65 Mbps / MCS7 — 224 sweeps

802.11n HT40 / BPSK / 13.5 Mbps / MCSO0 — 115 sweeps

802.11n HT40 / 64QAM / 135 Mbps / MCS7 — 217 sweeps

Oo0Oo0O0O0O0
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11a /20 MHz / BPSK / 9 Mbps / Peak

Frequency (MHz) Level Limit Margin Result
(dBpuVv/m) (dBpuv/m) (dB)
5150 47.0 74.0 27.0 Complied
5350 56.1 74.0 17.9 Complied
Results: 802.11a /20 MHz / BPSK /9 Mbps / Average
Duty Cycle Corrected . .
Frequency Level i Limit Margin
correction Level Result
(MHz) (dBupVv/m) (dB) (dBpV/m) (dBuv/im) (dB)
5150 36.4 0.8 37.2 54.0 16.8 Complied
5350 38.4 0.8 39.2 54.0 14.8 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11a/20 MHz / BPSK / 9 Mbps

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 47.02 dByV VBW 3 MHz Ref Lvi 56.06 dBYV VBW 3 MHz
100 dBwV 5.15000000 GHz swT 5 ms unit dByV 100 dBWV 5.35000000 GHz swT 5 ms unit dByV
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[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 13:45:08 Date: 27.NOV.2012 14:09:28
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref Lvi 36.43 dByV vBW 3 MHz ® Ref Lvi 38.44 dByV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
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[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 13:47:15 Date: 27.NOV.2012 14:11:59
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11a /20 MHz / 640AM / 54 Mbps / Peak

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpV/m) (dB)
5150 47.5 74.0 26.5 Complied
5350 53.7 74.0 20.3 Complied
5351.102 55.1 74.0 18.9 Complied
Results: 802.11a /20 MHz / 640AM / 54 Mbps / Average
Duty Cycle Corrected . .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBpuVv/m) (dB) (dBpv/m) (dBuV/m) (dB)
5150 36.2 3.2 394 54.0 14.6 Complied
5350 38.2 3.2 41.4 54.0 12.6 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11a /20 MHz / 640QAM / 54 Mbps

Marker 1 [T1] M\/ 1 MHz ; Att 0 dB Marker 1 [T1] m 1 MHz R-F Att 0 dB
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l)/ sl Dl
A X | EPTTIrN N T W = e
4C|
3¢
2C|
1C|
FlL HL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 13:52:05 Date: 27.NOV.2012 14:03:44
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref LviI 36.22 dByV vBW 3 MHz ® Ref LvI 38.22 dBwV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
10 dB| Offset 10 dB| Offset
9 c|
8c|
7C]
A A,
H o &9
-D1 54 |dBy D1 & dBy
4 4C R ST,
3C|
2¢|
1 1c|
FlL FL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 13:53:38 Date: 27.NOV.2012 14:06:25
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

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

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpV/m) (dB)
5150 47.5 74.0 26.5 Complied
5350 51.6 74.0 22.4 Complied
5352.455 55.8 74.0 18.2 Complied
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCSO / Average
Duty Cycle Corrected . .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBpuVv/m) (dB) (dBpv/m) (dBuv/m) (dB)
5150 36.3 0.6 36.9 54.0 17.1 Complied
5350 38.1 0.6 38.7 54.0 15.3 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11n / 20 MHz / BPSK / 6.5 Mbps / MCSO0

Marker 1 [T1] @v 1 MHz ; Att 0 dB Marker 1 [T1] m 1 MHz R-F Att 0 dB
® Ref Lvi 47.47 dByV VBW 3 MHz ® Ref Lvi 51.64 dByV VBW 3 MHz
100 dByV 5.15000000 GHz swT 5 ms unit dByVvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByv
10 dB| Offset| 10 dB| Offset]| Y1 [T11 51.)64 dBy
5.35000000 GH:
N SCAN\ 5 1Z|
TTIT 557 GLEN)
5.35245491 GHz|
8l 8C|
| D1 74 [dBy |-01 74 |d
7 ’ 7c|
j 6 %MM 2
/ 5] ) bt
[k LV PPV WP RPN AW JIEN WP R BWYTORTE Y A
4C|
3¢
2C|
1C|
FlL HL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 14:54:22 Date: 27.NOV.2012 14:34:13
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref Lvi 36.30 dByV vBW 3 MHz ® Ref Lvi 38.05 dByV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
10 dB| Offset 10 dB| Offset
9 c|
8c|
) 7CJ'\\
6C|
-D1 54 |dBy J D1 54 |dRy
5( 5C|
-
4 4C|
3C|
2¢|
1 1c|
FlL FL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27_.NOV.2012 14:56:33 Date: 27.NOV.2012 14:36:11
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n /20 MHz / 640QAM / 65 Mbps / MCS7 / Peak

Frequency (MHz) Level Limit Margin Result
(dBpuVv/m) (dBpuv/m) (dB)
5150 47.3 74.0 26.7 Complied
5350 53.5 74.0 20.5 Complied
Results: 802.11n /20 MHz / 64QAM / 65 Mbps / MCS7 / Average
Duty Cycle Corrected . .
Frequency Level i Limit Margin
correction Level Result
(MHz) (dBupVv/m) (dB) (dBpV/m) (dBuv/im) (dB)
5150 36.4 3.5 39.9 54.0 14.1 Complied
5350 37.8 35 41.3 54.0 12.7 Complied
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 20 MHz / 640Q0AM / 65 Mbps / MCS7

10 dB| Offset|

[

’ /
|01 74 |dBY

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 47.27 dByV VBW 3 MHz Ref Lvi 53.52 dByV VBW 3 MHz
100 dBwV 5.15000000 GHz swT 5 ms unit dByV 100 dBWV 5.35000000 GHz swT 5 ms unit dByV

10 dB| OFfset]

W
|01 74 |[dRy
70}

W PINEUN WITWTS SR AN BeP e ey i
adf
E
20
10
AL AL
d
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
Title: 90385 ritie: 90385
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 27.NOV.2012 14:50:03 pate: 27.NOV.2012 14:43:19
Marker 1 [T1] RBW T MHz  RF Att 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 36.35 dBYV  VBW 3 MHz Ref Lvi 37.84 dBwV  VBW 3 MHz
100 dBYV 5.15000000 GHz ~ SWT 5 ms Unit dByv 100 dBWV 5.35000000 GHz ~ SWT 5 ms Unit dBwv
106
10 dB| Offset 10 dB| Offset
o o
80
70
A ’
|01 54 [dBy |01 \‘;\dkﬂy
5 ] ) \,,
4l
N
20
1 10
FiL A
d
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate: 27.NOV.2012 14:51:56 pate: 27.NOV.2012 14:45:29

Lower Band Edge Average Measurement

Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 40 MHz / BPSK / 13.5 Mbps / MCSO0 / Peak

Level Limit Margin
Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
5150 47.9 74.0 26.1 Complied
5350 52.5 74.0 215 Complied
5353.657 54.7 74.0 19.3 Complied
Results: 802.11n /40 MHz / BPSK /13.5 Mbps / MCSO0 / Average
Duty Cycle Corrected . .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBpuVv/m) (dB) (dBpv/m) (dBuv/m) (dB)
5150 36.5 0.6 37.1 54.0 16.9 Complied
5350 38.8 0.6 39.4 54.0 14.6 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO0

Marker 1 [T1] @v 1 MHz ; Att 0 dB Marker 1 [T1] m 1 MHz R-F Att 0 dB
® Ref Lvi 47.92 dByV VBW 3 MHz ® Ref Lvi 52.45 dByV VBW 3 MHz
100 dByV 5.15000000 GHz swT 5 ms unit dByVvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByv
10 dB| Offset| 10 dB| Offset]| Y1 [T11 5245 dBy
5.35000000 GHz|
o} [TIT 54166 dBY
5.35369731 GHz|
8l 8C|
| D1 74 |dBy 01 74 W(RN
7 ' 7c| -
/ o \\
’ M«“MU@MJ
e o I,
W e ETVEVY R SNV RS, AP ORI g WA
4C|
3¢
2C|
1C|
FlL AL
.
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 13:00:35 Date: 27.NOV.2012 13:34:23
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref Lvi 36.51 dByV vBW 3 MHz ® Ref Lvi 38.84 dBywV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
10 dB| Offset 10 dB| Offset
9 c|
8c|
)/\/ n“\“\\
6C|
-D1 54 |dBy ’ D1 54 \dBy
5( 5C| \\\
4 e SN
3C|
2¢|
1 1c|
FlL FL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 13:02:43 Date: 27.NOV.2012 13:36:36
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 40 MHz / 64QAM / 135 Mbps / MCS7 / Peak

Level Limit Margin
Frequency (MHz) (dBpV/m) (dBpV/m) (dB) Result
5150 47.1 74.0 26.9 Complied
5350 50.6 74.0 23.4 Complied
5351.804 52.0 74.0 22.0 Complied
Results: 802.11n /40 MHz / 64QAM / 135 Mbps / MCS7 / Average
Duty Cycle Corrected . .
Frequency Level . Limit Margin
correction Level Result
(MHz) (dBpuVv/m) (dB) (dBpv/m) (dBuv/m) (dB)
5150 36.5 3.4 39.9 54.0 14.1 Complied
5350 38.2 34 41.6 54.0 12.4 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11n / 40 MHz / 640Q0AM / 135 Mbps / MCS7

Marker 1 [T1] @v 1 MHz ; Att 0 dB Marker 1 [T1] m 1 MHz R-F Att 0 dB
® Ref Lvi 47.11 dByV VBW 3 MHz ® Ref Lvi 50.55 dByV VBW 3 MHz
100 dByV 5.15000000 GHz swT 5 ms unit dByVvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByv
10 dB| Offset| 10 dB| Offset]| Y1 [T11 5055 dBy
5.35000000 GHz|
oc| T1T 52]02 dBY
5.35180361 GHz|
8l 8C|
| D1 74 |dBy | D1 74%dBy
7 /l 7c| \\N
.
6C| 9
bl g
V] o vt Yo
STSPEVI N V7 TR § PYSTIIN SO T A AR RPN ]
4C|
3¢
2C|
1C|
FlL HL
¢
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE jComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
pate - 27.NOV.2012 13:10:30 Date: 27.NOV.2012 13:22:22
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
Marker 1 [T1] RBW 1 MHz RF ATt 0 dB Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
@ Ref Lvi 36.54 dByV vBW 3 MHz ® Ref Lvi 38.19 dBwV VBW 3 MHz
100 dByV 5.15000000 GHz SWT 5 ms unit dByvV 100 dByV 5.35000000 GHz SWT 5 ms unit dByvV
10 dB| Offset 10 dB| Offset
9 c|
8c|
7C]
6C|
-D1 54 |dBy D1 %4 |dBy
5( } 5C|
4 4C| \\\
fraaa X et | e
3C|
2¢|
1 1c|
FlL FL
c
Center 5.15 GHz 23 MHz/ Span 230 MHz Center 5.35 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 13:13:10 Date: 27.NOV.2012 13:25:09
Lower Band Edge Average Measurement Upper Band Edge Average Measurement
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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

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

Test Summary:

Test Engineer: Andrew Edwards Test Date: 27 November 2012
Test Sample IMEI: 353740050011927

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

Test Method Used: ANSI C63.10 Section 6.9.2 & FCC KDB 789033 G)

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 36

Note(s):

1. FCC Response to Inquiry (Tracking Number 917954 / Date: 14" February 2012) confirmed band edge

measurements need only be performed in the EUT modes that produce the highest power and the
widest bandwidths. The modes that produced the highest power and widest bandwidth were:

0 802.11a - BPSK/9 Mbps & 64QAM / 54 Mbps.
0 802.11n HT20 - BPSK /6.5 Mbps / MCSO0 & 64QAM / 65 Mbps / MCS7.
0 802.11n HT40 - BPSK / 13.5 Mbps / MCSO0 & 64QAM / 135 Mbps / MCS7.

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.

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.

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.

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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TEST REPORT SERIAL NO: UL-RPT-RP90385JD16A

VERSION 1.0 ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11a /20 MHz / BPSK / 9 Mbps / Peak

Level Limit Margin
Frequency (MHz Result
quency (MHz) (dBm) (dBm) (dB)
5470 -45.4 -27.0 18.4 Complied
5725 -43.8 -27.0 16.8 Complied
5730.461 -42.5 -27.0 15.5 Complied
Level Limit Margin
Frequency (MHz Result
quency (MHz) (dBpV/m) (dBpV/m) (dB)
5470 49.8 68.2 18.4 Complied
5725 51.4 68.2 16.8 Complied
5730.461 52.7 68.2 15.5 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 0 dB @ Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
Ref LviI 49.82 dByV VBW 3 MHz Ref Lvi 51.44 dByV VBW 3 MHz
100 dByV 5.47000000 GHz SwWT 5 ms unit dByv 100 dByV 5.72500000 GHz SWT 5 ms unit dByV
10 dB[ Offset %o asl orfser v1/[T1] 51 )44 dBy
e 5.72500000 GHz|
o 9| V2 i 52]73 dBY
5.73046092 GHz|
|01 682 dBy ‘lj\v"l""m'Nd,/ "I'57 68z dBy X
Mﬂ“m" . N
2
M 5 Ll [
S WYV TWN TENT N RS TIT v e U D W e |
3C|
FL HL
Center 5.47 GHz 5 MHz/ Span 50 MHz r~Center 5.725 GHz 5 MHz/ Span 50 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 15:05:17 Date: 27.NOV.2012 15:26:07

Lower Band Edge Measurement

Upper Band Edge Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11a /20 MHz / 640AM / 54 Mbps / Peak

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dB) Result
5470 -46.0 -27.0 19.0 Complied
5725 -43.4 -27.0 16.4 Complied
Level Limit Margin
Frequency (MHz) (dBpv/m) (dBpv/m) (dB) Result
5470 49.2 68.2 19.0 Complied
5725 51.8 68.2 16.4 Complied
@ Marker 1 [T1] RBW 1 MHz RF ATt 0 dB ® Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
9 10 dB| Offset /«/\ gcwjjﬁg?
D1 68.2 dBYV W“k‘r/ “I'o1 8]z aBwv
V\}JM 6] \W“A\ !
SOLAAN K o i Japd V\W ¢ MWWA S AN A

FlL

Center 5.47 GHz

[Title: 90385

pate:

5 MHz/

Span 50 MHz

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
27.NOV.2012 15:12:10

FL

pate

[Title:
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
27.NOV.2012 15:18:59

Center 5.725 GHz

90385

5 MHz/

Span 50 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

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

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dB) Result
5470 -45.4 -27.0 18.4 Complied
5725 -44.8 -27.0 17.8 Complied
5727.856 -43.7 -27.0 16.7 Complied
Level Limit Margin
Frequency (MHz) (dBpV/m) (dBpv/m) (dB) Result
5470 49.8 68.2 18.4 Complied
5725 50.4 68.2 17.8 Complied
5727.856 51.5 68.2 16.7 Complied
@ Marker 1 [T1] RBW 1 MHz RF ATt 0 dB @ Marker 1 [T1] R-BW 1 MHz RF Att 0 dB
10 dB[ Offset %o asl orfser v1/[T1] 5043 dBy
: /] T M e
r/, . 5.727859571 GHz|
|01 682 dBy ! ‘IM I‘W."'V// "I'57 68z dBy I
A N/ o ™
P R AR A AN~ AL A Ao P i~

[Title:

pate:

90385

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

27.NOV.2012 15:52:03

[Title:

pate:

90385

27.NOV.2012 15:32:28

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

Lower Band Edge Measurement

Upper Band Edge Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 20 MHz / 640Q0AM / 65 Mbps / MCS7 / Peak

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dB) Result
5469.198 -44.3 -27.0 17.3 Complied
5470 -45.5 -27.0 18.5 Complied
5725 -44.0 -27.0 17.0 Complied
5728.457 -43.3 -27.0 16.3 Complied
Level Limit Margin
Frequency (MHz) (dBpv/m) (dBpv/m) (dB) Result
5469.198 50.9 68.2 17.3 Complied
5470 49.7 68.2 18.5 Complied
5725 51.2 68.2 17.0 Complied
5728.457 51.9 68.2 16.3 Complied
@ Marker 1 [T1] RBW 1 MHz RF ATt 0 dB @ Marker 1 [T1] R'-BW 1 MHz RF Att 0 dB
10 dB| offset vi|prig 5094 e 10 dB| Offset] 7 v1/[T1] 5121 dBy
o 5.46919840 GHz| QCM 5.72500000 GHz|
SRR T\ e s
|01 682 dBy WAW "I'57 68z dBy
WW 6C ‘“\
A Al w-% A"J) 54 '“‘\% PR

[Title: 90385

pate: 27.NOV.2012 15:47:05

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

[Title: 90385

pate:

Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
27.NOV.2012 15:39:02

Lower Band Edge Measurement

Upper Band Edge Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO0 / Peak

Level Limit Margin
Frequency (MHz Result
quency (MHz) (dBm) (dBm) (dB)

5469.198 -35.3 -27.0 8.3 Complied
5470 -38.1 -27.0 11.1 Complied
5725 -46.7 -27.0 19.7 Complied

Level Limit Margin
Frequency (MHz Result
quency (MHz) (dBpV/m) (dBpV/m) (dB)

5469.198 59.9 68.2 8.3 Complied
5470 57.1 68.2 111 Complied
5725 48.5 68.2 19.7 Complied

@ Marker 1 [T1] RBW 1 MHz RF Att 0 dB @ Marker 2 [T1] R-BW 1 MHz RF Att 0 dB

Ref LviI 59.90 dByV VBW 3 MHz Ref Lvi 48.53 dByV VBW 3 MHz

100 dByV 5.46919840 GHz SwWT 5 ms unit dByv 100 dByV 5.72500000 GHz SWT 5 ms unit dByV

10 dB| offset vi|prig 5990 dBy e 10 dB| Offset] V2 [T1] 4853 dBy
5.46919840 GH, 5.72500000 GHz|
o val[riy 5713 @By R SR
5.4700 Ojé(g:
D1 682 dBy W’M’/ “Is1 e 2 :&
U aas i
A M"WM s¢ MM Wl
gy e
3C|
FL HL
Center 5.47 GHz 5 MHz/ Span 50 MHz r~Center 5.725 GHz 10 MHz/ Span 100 MHz
[Title: 90385 [Title: 90385
IComment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE Comment A: RADIATED SPURIOUS EMISSIONS TX MODE AT THE BAND EDGE
Date: 27.NOV.2012 16:00:13 Date: 27.NOV.2012 16:19:43

Lower Band Edge Measurement

Upper Band Edge Measurement
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP90385JD16A

ISSUE DATE: 30 NOVEMBER 2012

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

Results: 802.11n / 40 MHz / 640QAM / 135 Mbps / MCS7 / Peak

Level

Limit

Margin

Frequency (MHz) (dBm) (dBm) (dB) Result
5468.597 -36.6 -27.0 9.6 Complied
5470 -38.6 -27.0 11.6 Complied
5725 -46.5 -27.0 19.5 Complied
Level Limit Margin
Frequency (MHz) (dBpV/m) (dBpv/m) (dB) Result
5468.597 58.6 68.2 9.6 Complied
5470 56.6 68.2 11.6 Complied
5725 48.7 68.2 19.5 Complied
@ Marker 1 [T1] RBW 1 MHz RF ATt 0 dB @ Marker 2 [T1] I;?W 1 MHz RF Att 0 dB
10 dB| offset vi|prig 5862 dBy e 10 dB| Offset] V2 [T1] 4871 dBy
o - 5,46229% o '\\ 5.72500000 GHz|
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. Date Cal.
No. Calibration Interval
Due (Months)

A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 06 Jul 2013 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 04 Nov 2013 12
A253 Antenna Flann Microwave 12240-20 128 04 Nov 2013 12
KO0002 | 3m RSE Chamber | Rainford N/A N/A 04 Nov 2013 12
M1124 | Test Receiver Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 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 5.725 GHz 95% +0.28 dB
Peak Power Spectral Density 5.15 GHz to 5.725 GHz 95% +0.28 dB
Peak Excursion 5.15 GHz to 5.725 GHz 95% +0.28 dB
26 dB Emission Bandwidth 5.15 GHz to 5.725 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

Revision Details

Version
Number Page No(s) | Clause Details
1.0 - - Initial Version
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