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1. Customer Information

Company Name:

Sony Mobile Communications Inc.

Address:

Nya Vattentornet Mobilvagen 10
Lund 22188
Sweden
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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):
Part 15 Subpart E (Unlicensed National Information Infrastructure Devices) —
Sections 15.403 and 15.407

Specification Reference: 47CFR15.207 and 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209
Site Registration: FCC: 209735
Location of Testing: UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom
Test Dates: 13 June 2014 to 18 June 2014
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2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions )
Part 15.403(i) Transmitter 26 dB Emission Bandwidth )
Part 15.407(e) Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) )
Part 15.35(c) Transmitter Duty Cycle Note 1

Transmitter Maximum Conducted Output Power @

Part 15.407(a)(1)(v) (5.15-5.25 GHz band)

e AT (5.25.5.35 Ohie & 5.47.5.125 Griz bancts) 9
Part 15.407(a)(3) ;I'SrE;nZssmétt:é I\G/Ialerggrl:wd )Conducted Output Power o
Part 15.407(a)(1)(iv) (Tsrirésggtgrs P:Zallg ;%\Sver Spectral Density %
Part 15.407(a)(2) Transmitter Peak Power Spectral Density @

(5.25-5.35 GHz & 5.47-5.725 GHz bands)

Transmitter Peak Power Spectral Density 7

Part 15.407(2)(3) (5.725-5.85 GHz band)

Part 15.407(b)/

15.209(a) Transmitter Out of Band Radiated Emissions Q@
Part 15.407(b)/ _ _ o
15.209(a) Transmitter Band Edge Radiated Emissions Q

Transmitter Frequency Stability

Part 15.407(g) (Temperature & Voltage Variation)

Note 2

Part 15.407(h)(1) 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, 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).
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

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

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

Reference: KDB 789033 D02 General UNII Test Procedures New Rules v01
June 6, 2014

Title: Guidelines for Compliance Testing of Unlicensed National Inforamtion

Infrastructure (U-NII) Devices — Part 15, Subpart E

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:

Sony

IMEI:

004402452705282 (Radiated sample)

Serial Number:

CB5A1Z7PPD

Hardware Version Number:

A

Software Version Number:

ATPV: 1283-9868, 0_25 3 16_A

FCC ID:

PY7PM-0800

Brand Name:

Sony

IMEI:

004402452706116 (Conducted sample)

Serial Number:

CB5A1Z7PHB

Hardware Version Number:

A

Software Version Number:

ATPV: 1283-9868, 0_25 3 16_A

FCC ID:

PY7PM-0800

Brand Name: Sony
Description: AC Charger
Model Name or Number: EP880
Brand Name: Monoprice
Description: MHL Cable
Model Name or Number: Not marked
Brand Name: Sony
Description: MHL Adaptor
Model Name or Number: IM750
Brand Name: Sony
Description: USB Cable
Model Name or Number: EC803
Brand Name: Sony
Description: Deskstand
Model Name or Number: DK43
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Identification of Equipment Under Test (EUT) (conti nued)

Brand Name: Sony
Description: PHF
Model Name or Number: MH410c

3.2. Description of EUT

The equipment under test (EUT) was a GSM/WCDMA/LTE Phone + Bluetooth, DTS/UNII a/b/g/n/ac + NFC
& ANT+.

3.3. Madifications 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: WLAN (IEEE 802.11a,n,ac) / U-NII

Type of Unit: Transceiver

Modulation: BPSK, QPSK, 16QAM, 64QAM & 256QAM

Data rates: 802.11a 6,9, 12, 18, 24, 36 ,48 & 54 Mbps

802.11n HT20

MCSO0 to MCS7 (1 spatial stream)
Gl =800 ns or 400 ns

802.11n HT40

MCSO0 to MCS7 (1 spatial stream)
Gl =800 ns or 400 ns

802.11ac VHT20

MCSO0 to MCS8 (1 spatial stream)
Gl =800 ns or 400 ns

802.11ac VHT40

MCSO0 to MCS9 (1 spatial stream)
Gl =800 ns or 400 ns

802.11ac VHT80

MCSO0 to MCS9 (1 spatial stream)
Gl =800 ns or 400 ns

Power Supply Requirement(s):

Nominal

3.8 VDC via 120 VAC 60 Hz adaptor

Antenna Gains:

5.1510 5.35 GHz

-1.5dBi

5.47 t0 5.725 GHz | -2.9 dBi

5.72510 5.85 GHz | -1.0 dBi
Maximum Conducted Output Power: 20 MHz 16.6 dBm

40 MHz 14.3 dBm

80 MHz 13.8 dBm
Channel Spacing: 20 MHz

Transmit Frequency Band:

5150 MHz to 5250 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 36 5180
Middle 40 5200

Top 48 5240

Transmit Frequency Band:

5250 MHz to 5350 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 52 5260
Middle 56 5280
Top 64 5320
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Additional Information Related to Testing (continue

Transmit Frequency Band:

5470 MHz to 5725 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 100 5500
Middle 116 5580

Top 140 5700

Transmit Frequency Band:

5725 MHz to 5850 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 149 5745
Middle 157 5785
Top 165 5825
Channel Spacing: 40 MHz

Transmit Frequency Band:

5150 MHz to 5250 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 38 5190
Top 46 5230

Transmit Frequency Band:

5250 MHz to 5350 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 54 5270
Top 62 5310

Transmit Frequency Band:

5470 MHz to 5725 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 102 5510
Middle 110 5550

Top 134 5670

Transmit Frequency Band:

5725 MHz to 5850 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Bottom 151 5755
Top 159 5795

UL VS LTD
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Additional Information Related to Testing (continue d)

Channel Spacing:

80 MHz

Transmit Frequency Band:

5150 MHz to 5250 MHz

Transmit Channels Tested:

Channel ID Channel Number

Channel Frequency
(MHz)

Single 42

5210

Transmit Frequency Band:

5250 MHz to 5350 MHz

Transmit Channels Tested:

Channel ID Channel Number

Channel Frequency
(MHz)

Single 58

5290

Transmit Frequency Band:

5470 MHz to 5725 MHz

Transmit Channels Tested:

Channel ID Channel Number

Channel Frequency
(MHz)

Single 106

5530

Transmit Frequency Band:

5725 MHz to 5850 MHz

Transmit Channels Tested:

Channel Frequency

Channel ID Channel Number (MH2)
Single 155 5775
3.5. Support Equipment
The following support equipment was used to exercise the EUT during testing:
Description: Laptop
Brand Name: Dell
Model Name or Number: E5410
Serial Number: UL Number 00763
Description: 2 GB Micro SD Card
Brand Name: SanDisk
Model Name or Number: Not marked
Brand Name: Logik
Description: 22" High Definition Television
Model Name or Number: L22FE12A
Serial Number: 1309020661
Description: Test jig
Brand Name: Not marked
Model Name or Number: Not marked
Serial Number: Not marked
Page 12 of 175 UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10295085JDO01I

ISSUE DATE: 01 AUGUST 2014

4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

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):

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.

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 Highest power
= 802.11a- QPSK/ 12 Mbps
= 802.11n HT20 — BPSK /6.5 Mbps / MCSO0 (GI = 800 ns)
= 802.11n HT40 — BPSK / 13.5 Mbps / MCSO0 (GI = 800 ns)
= 802.11ac VHT20 — BPSK/ 6.5 Mbps / MCSO (GI = 800 ns)
= 802.11ac VHT40 — QPSK /27 Mbps / MCS1 (GI = 800 ns)
= 802.11ac VHT80 — QPSK/ 58.5 Mbps / MCS1 (GI = 800 ns)
0 Highest power spectral density
= 802.11a — 64QAM / 54 Mbps
= 802.11n HT20 — 64QAM / 58.5 Mbps / MCS6 (Gl = 800 ns)
= 802.11n HT40 — QPSK/ 40.5 Mbps / MCS2 (GI = 800 ns)
= 802.11ac VHT20 — 64QAM / 52 Mbps / MCS5 (GI = 800 ns)

= 802.11ac VHT40 — 64QAM / 108 Mbps / MCS5 (Gl = 800 ns)

= 802.11ac VHT80 — QPSK/ 87.8 Mbps / MCS2 (GI = 800 ns)
0 Widest bandwidth

= 802.11a - QPSK /12 Mbps

= 802.11n HT20 — BPSK /6.5 Mbps / MCSO0 (GI = 800 ns)

= 802.11n HT40 — BPSK/ 13.5 Mbps / MCSO0 (G| = 800 ns)

= 802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO0 (GI = 800 ns)

= 802.11ac VHT40 — QPSK /27 Mbps / MCS1 (Gl = 800 ns)

= 802.11ac VHT80 — QPSK / 58.5 Mbps / MCS1 (GI = 800 ns)

Pre-scan results for all modes are archived on the Company server and available for inspection if

required.

UL VS LTD
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Configuration and Peripherals (continued)

e All supported modes and channel widths were initially investigated on one channel. The modes that
produced the narrowest bandwidth for the 5725 to 5850 MHz band were:

o Narrowest bandwidth
= 802.11a - BPSK /6 Mbps
= 802.11n HT20 — BPSK / 6.5 Mbps / MCSO0 (GI = 800 ns)
= 802.11n HT40 — BPSK/ 13.5 Mbps / MCS0 (Gl = 800 ns)
= 802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO (GI = 800 ns)
» 802.1lac VHT40 — QPSK /27 Mbps / MCS1 (Gl = 800 ns)
» 802.1lac VHT80 — QPSK/ 87.8 Mbps / MCS2 (GI = 800 ns)

* RF cables and attenuators connecting the test equipment to the EUT were calibrated before use and
the calibration data incorporated into the conducted measurement results.

e Transmitter spurious emissions were performed with the EUT transmitting with a data rate of
12 Mbps (802.11a). This was found to be the worst case modulation scheme with regards to
emissions after preliminary investigations and, as this mode emits the highest transmit output power
level, it was deemed to be the worst case.

« Transmitter radiated spurious emission tests were performed with the following configurations,
employing all available accessories:

o Configuration 1 — Handset with the AC charger, USB Cable, MHL cable (terminated in to a
television), MHL adaptor and PHF

o Configuration 2 — Handset with the AC charger, Deskstand and PHF

Pre-scans below 1 GHz were performed in both configurations 1 and 2, with final measurements
limited to the configuration which provided worst case results. Pre-scans above 1 GHz were
performed in the configuration that employed the most accessories (Configuration 1), with any final
measurements being performed in both configurations.

e The conducted sample with IMEI 004402452706116 was used for 26 dB bandwidth, minimum 6 dB
bandwidth, duty cycle, maximum output power and peak power spectral density tests.

e The radiated sample with IMEI 004402452705282 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 details.

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

5.2.1. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 17 June 2014
Test Sample IMEI: 004402452705282
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):

21

Relative Humidity (%):

50

Page 16 of 175
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result

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

0.335 Live 18.3 59.3 41.0 Complied
0.447 Live 16.4 56.9 40.5 Complied
0.515 Live 13.6 56.0 42.4 Complied
3.251 Live 10.2 56.0 45.8 Complied
5.024 Live 10.8 60.0 49.2 Complied
14.613 Live 11.7 60.0 48.3 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dB V) (dB)

0.254 Live 12.3 51.6 39.3 Complied
0.285 Live 11.9 50.7 38.8 Complied
0.596 Live 9.7 46.0 36.3 Complied
2.189 Live 55 46.0 40.5 Complied
7.989 Live 7.9 50.0 42.1 Complied
24.873 Live 7.8 50.0 42.2 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result

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

0.240 Neutral 23.0 62.1 39.1 Complied
0.443 Neutral 18.9 57.0 38.1 Complied
0.515 Neutral 17.3 56.0 38.7 Complied
4.965 Neutral 15.6 56.0 404 Complied
5.685 Neutral 15.7 60.0 44.3 Complied
12.152 Neutral 15.4 60.0 44.6 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dB V) (dB)

0.254 Neutral 14.2 51.6 37.4 Complied
0.326 Neutral 13.2 49.6 36.4 Complied
0.605 Neutral 7.5 46.0 38.5 Complied
2.792 Neutral 6.2 46.0 39.8 Complied
7.220 Neutral 9.0 50.0 41.0 Complied
11.288 Neutral 6.5 50.0 43.5 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

Level in dBpV.
Level in dBuV

v *

o
150k 300 400500 800 1M 2M 3V 4M5M 6 8 10M 20M  30M 150k 300 400500 800 1M 2M  3M 4M5M 6 8 10M 20M  30M
Frequency in Hz Frequency in Hz

Live Neutral

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

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1625 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12

A004 LISN Rohde & Schwarz | ESH3-Z5 890604/027 | 18 Nov 2014 12

A1830 | Pulse Limiter Rohde & Schwarz | ESH3-22 100668 27 Feb 2015 12

M1263 | Test Receiver Rohde & Schwarz | ESIB 7 100265 14 Oct 2014 12
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5.2.2. Transmitter 26 dB Emission Bandwidth
Test Summary:

Test Engineer: Nick Steele Test Dates: 15 June 2014 &
16 June 2014

Test Sample IMEI: 004402452706116

FCC Reference: Part 15.403(i)

Test Method Used: As detailed in KDB 789033 D02 Section II.C.1.

Environmental Conditions:

Temperatures (C): 23
Relative Humidity (%): 47
Note(s):

1. All configurations supported by the EUT were investigated on the one channel in accordance with KDB
789033 Section II.C.1. Emission Bandwidth (EBW) test procedure. The data rates that produced the
widest bandwidth and therefore deemed worst case were:

o] 802.11a — QPSK /12 Mbps

0 802.11n HT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)

0 802.11n HT40 — BPSK / 13.5 Mbps / MCSO (Gl = 800 ns)

0 802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)
0 802.11ac VHT40 — QPSK / 27 Mbps / MCS1 (Gl = 800 ns)
) 802.11ac VHT80 — QPSK / 58.5 Mbps / MCS1 (GI = 800 ns)

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

Plots for all data rates are archived on the Company server and available for inspection upon request.

4. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.
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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 QPSK 12 21.794
Middle 5200 QPSK 12 21.673
Top 5240 QPSK 12 21.914
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 1.82 dB VBUW 1 MHz @Ref Lvl -1.01 dB VB 1 MHz
10 dBm 21.79364412 MHz SWT 5 ms Unit dBm 10 dBm 21.67332412 MHz SHT 5 ms Unit dBm
15.7 ¢B Offsgt 9 15.7 @B Of fsgt
A
-1 -1g
- -2g -"I \\
] ﬂ431 25‘;;/ \i\ 73D431 -2§| d}{ \i
foull " I
WY Kk A
-0
6l -60|
_70) -70
-80|
90 -90
Center 5.18 GHz 3 MHz/ Span 30 MHz Center 5.2 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10285085
ate: 15, JUN. 2014 18:21:25 ate: 15, JUN.2014 18:26:57
Bottom Channel Middle Channel
Delta 1 [T1] RBUW 200 kHz RF Att 20 dB
@Ref Lvl 0.02 dB VBUW 1 MHz
10 dBm 21.81396412 MHz SWT 5 ms Unit dBm
15.8 ¢B Offsgt

va”*J¢U\ﬂAftNAA\(u“

T

(D1 -2§| dé[
30

o o
-6l
) Center 5.24 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10285085
ate: 15, JUN. 2014 18:38:01
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 QPSK 12 21.794
Middle 5280 QPSK 12 21.794
Top 5320 QPSK 12 21.734
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 1.23 dB VBUW 1 MHz @Ref Lvl 0.32 dB VB 1 MHz
10 dBm 21.79364412 MHz SWT 5 ms Unit dBm 10 dBm 21.79364412 MHz SHT 5 ms Unit dBm
15.4 ¢B Offsgt 9 15.5 @B Of fsgt
A A
° /A.MWAJ\/««W \,AJ'\N\MAU«»WA\_\ 9 /meuwwvan \rwmw\.”\-\/\*\
-1 -1g
2
-20|
HADi -26| d?[ \\1\ 730—01 -2§ d%/ \i\
L] A g ;| "
" PN W
-0
_6i 60
_70) -70
-80|
90 -90
Center 5.26 GHz 3 MHz/ Span 30 MHz Center 5.28 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10285085
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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 QPSK 12 21.613
Middle 5580 QPSK 12 21.673
Top 5700 QPSK 12 21.794
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl -0.11 dB VBUW 1 MHz @Ref Lvl 0.10 dB VB 1 MHz
10 dBm 21.61342012 MHz SWT 5 ms Unit dBm 10 dBm 21.67332412 MHz SHT 5 ms Unit dBm
15.8 ¢B Offsgt 9 15.3 @B Of fsgt
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps Bandwidth
(MHz)
Bottom 5745 QPSK 12 21.733
Middle 5785 QPSK 12 21.733
Top 5825 QPSK 12 21.673
Delta 1 [T1] RBW 200 kHz RF Att 20 dB Delta 1 [T1] RBW 200 kHz RF Att 20 dB
@Ref Lvl 0.70 dB VBW 1 MHz @Ref Lvl 0.20 dB VBW 1 MHz
10 dBm 21.73322812 MHz SWT 5 ms Unit dBm 10 dBm 21.73322812 MHz SWT 5 ms Unit dBm
16 dB|Offset 9 16 dB|Of fset
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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 6.5/0 22.034
Middle 5200 BPSK 6.5/0 22.034
Top 5240 BPSK 6.5/0 22.034
@ Delta 1 [T1] RBW 200 kHz RF Att 20 dB @ Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lv 0.60 dB VBW 1 MHz Ref Lv 0.30 dB VBW 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm 10 dBm 22.03428412 MHz SWT 5 ms Unit dBm
15.7 ¢B Offsgt & 9 15.3 @B Of fsgt &
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 22.094
Middle 5280 BPSK 6.5/0 21.974
Top 5320 BPSK 6.5/0 22.154
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl -2.74 dB VBUW 1 MHz @Ref Lvl -1.45 dB VB 1 MHz
10 dBm 22.09418812 MHz SWT 5 ms Unit dBm 10 dBm 21.97386812 MHz SHT 5 ms Unit dBm
15.2 ¢B Offsgt 9 15.2 @B Of fsgt
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Bottom Channel Middle Channel
Delta 1 [T1] RBUW 200 kHz RF Att 20 dB
@Ref Lvl -0.93 dB VBUW 1 MHz
10 dBm 22.15409212 MHz SWT 5 ms Unit dBm
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 22.034
Middle 5580 BPSK 6.5/0 22.034
Top 5700 BPSK 6.5/0 22.155
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 0.77 dB VBUW 1 MHz @Ref Lvl -1.75 dB VB 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm 10 dBm 22.03428412 MHz SHT 5 ms Unit dBm
15.9 ¢B Offsgt 9 15.6 @B Of fsgt
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Bottom Channel Middle Channel
@ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB
Ref Lvl 2.28 dB VBUW 1 MHz
10 dBm 22.15460412 MHz SWT 5 ms Unit dBm
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n/ 20 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0 22.034
Middle 5785 BPSK 6.5/0 22.155
Top 5825 BPSK 6.5/0 22.155
Delta 1 [T1] RBW 200 kHz RF Att 20 dB Delta 1 [T1] RBW 200 kHz RF Att 20 dB
@Ref Lvl -0.60 dB VBW 1 MHz @Ref Lvl -0.21 dB VBW 1 MHz
10 dBm 22.03377212 MHz SWT 5 ms Unit dBm 10 dBm 22.15460412 MHz SWT 5 ms Unit dBm
15.7 ¢B Offsgt 9 15.9 @B Of fsgt
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Bottom Channel Middle Channel
Delta 1 [T1] ﬁu 200 kHz RF Att 20 dB
@Ref Lvl -0.73 dB VBUW 1 MHz
10 dBm 22.15460412 MHz SHT 5 ms Unit dBm
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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 135/0 40.942
Top 5230 BPSK 135/0 40.702
£ Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 0.61 dB VBW 2 MHz @Ref Lvl -0.46 dB VBW 2 MHz
10 dBm 40.84178424 MHz SWT 5 ms Unit dBm 10 dBm 40.70165624 MHz SWHT 5 ms Unit dBm
° 16.4 @B Offset 9 16.2 @B Offset
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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 135/0 40.821
Top 5310 BPSK 135/0 40.701
Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl 0.43 dB VBUW 2 MHz @Ref Lvl 1.11 dB VB 2 MHz
10 dBm 40.82146424 MHz SHT 5 ms unit dBm 10 dBm 40.70114424 MHz SWT 5 ms Unit dBm
15.6 ¢B Offsgt 9 16 dB|Of fset
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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 135/0 40.702
Middle 5550 BPSK 135/0 40.702
Top 5670 BPSK 135/0 40.701
£ Delta 1 [T1] RBUW 500 kHz RF Att 20 dB ® Delta 1 [T1] RBI 500 kHz RF Att 20 dB
Ref Lvl 2.13 dB VBUW 2 MHz Ref Lvl -0.31 dB VB 2 MHz
10 dBm 40.70165624 MHz SWT 5 ms Unit dBm 10 dBm 40.70165624 MHz SHT 5 ms Unit dBm
16.3 @B Offsgt 9 16.4 @B Of fsgt
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 BPSK 135/0 40.702
Top 5795 BPSK 135/0 40.702
£ Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 0.38 dB VBW 2 MHz @Ref Lvl 1.49 dB VBW 2 MHz
10 dBm 40.70165624 MHz SWT 5 ms Unit dBm 10 dBm 40.70165624 MHz SWHT 5 ms Unit dBm
° 16.4 @B Offset 3 9 16.7 B Offset &
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac /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 6.5/0 22.095
Middle 5200 BPSK 6.5/0 22.034
Top 5240 BPSK 6.5/0 22.094
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 0.24 dB VBUW 1 MHz @Ref Lvl -1.50 dB VB 1 MHz
10 dBm 22.09470012 MHz SWT 5 ms Unit dBm 10 dBm 22.03428412 MHz SHT 5 ms Unit dBm
15.8 ¢B Offsgt 9 15.2 @B Of fsgt
A A
/Mw/u | /\wwumm\ 9 WWM«W«.
1 )M/ \‘\‘\ } )/W r\)l/u\
-20|
ﬂ431 ~28| %} \4\4 73D431 25‘;}/ \i
-0
_6i 60
_70) -70
-80|
90 -90
Center 5.18 GHz 3 MHz/ Span 30 MHz Center 5.2 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10285085
ate: 15, JUN.2014 23:57:41 ate: 16, JUN.2014 00:03:50
Bottom Channel Middle Channel
Delta 1 [T1] RBUW 200 kHz RF Att 20 dB
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5260 BPSK 6.5/0 22.034
Middle 5280 BPSK 6.5/0 21.794
Top 5320 BPSK 6.5/0 21.974
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 0.93 dB VBUW 1 MHz @Ref Lvl 0.02 dB VB 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm 10 dBm 21.79364412 MHz SHT 5 ms Unit dBm
15.2 ¢B Offsgt 9 15.1 @B Of fsgt
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Bottom Channel Middle Channel
Delta 1 [T1] RBUW 200 kHz RF Att 20 dB
@Ref Lvl 1.07 dB VBUW 1 MHz
10 dBm 21.87438012 MHz SWT 5 ms Unit dBm
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5500 BPSK 6.5/0 22.034
Middle 5580 BPSK 6.5/0 22.034
Top 5700 BPSK 6.5/0 21.914
£ Delta 1 [T1] RBUW 200 kHz RF Att 20 dB Delta 1 [T1] RBI 200 kHz RF Att 20 dB
Ref Lvl 0.97 dB VBUW 1 MHz @Ref Lvl 1.25 dB VB 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm 10 dBm 22.03428412 MHz SHT 5 ms Unit dBm
15.6 ¢B Offsgt 9 15.6 @B Of fsgt
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 20 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5745 BPSK 6.5/0 22.034
Middle 5785 BPSK 6.5/0 22.034
Top 5825 BPSK 6.5/0 22.034
Delta 1 [T1] RBW 200 kHz RF Att 20 dB Delta 1 [T1] RBW 200 kHz RF Att 20 dB
@Ref Lvl 1.53 dB VBW 1 MHz @Ref Lvl 0.47 dB VBW 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm 10 dBm 22.03377212 MHz SWT 5 ms Unit dBm
15.3 ¢B Offsgt 9 16 dB|Of fset
A A
0)
MMMW mMMMW&Wﬂ\\WMm
-1 W W\N\J\/\ -10| /J/ M\)\
-20)
o1 26 dié/ \i‘ 73;31 28 ?;/ \i\
y s e o] M
-50)
-60|
_70) -70)
-80|
—gol -390l
Center 5.745 GHz 3 MHz/ Span 30 MHz Center 5.785 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 102395085 [ritle: Job Number: 10235085
ate: 16, JUN.2014 01:48:01 ate: 16, JUN.2014 02:00:51
Bottom Channel Middle Channel
@ Delta 1 [T1] ﬁu 200 kHz RF Att 20 dB
Ref Lvl 1.44 dB VBW 1 MHz
10 dBm 22.03428412 MHz SWT 5 ms Unit dBm
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5190 QPSK 2711 40.581
Top 5230 QPSK 2711 40.581
£ Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.30 dB VBW 2 MHz @Ref Lvl 2.17 dB VBW 2 MHz
10 dBm 40.5B082424 MHz SWT 5 ms Unit dBm 10 dBm 40.58082424 MHz SWHT 5 ms Unit dBm
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7 -7q
-80)
a0 -90
Center 5.19 GHz 6 MHz/ Span 60 MHz Center 5.23 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085 ritle: Job Number: 10235085
ate: 16.JUN.2014 02:1B8:10 ate: 16.JUN.2014 02:24:35
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5270 QPSK 2711 40.581
Top 5310 QPSK 27171 40.702
Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl 1.53 dB VBUW 2 MHz @Ref Lvl 0.93 dB VB 2 MHz
10 dBm 40.58133624 MHz SHT 5 ms unit dBm 10 dBm 40.70165624 MHz SWT 5 ms Unit dBm
15.5 @B Offsgt 9 15.6 @B Offsgt
A A
M«JWM T | ° WW Y v e
L] \ 1] \
-20|
o1 -2g 17/ \i\ 73;31 -2q j/ \i\
i Tl o M
iy Wik
-50)
_6 60
_70) -70)
8 -a0)
—qn -90
Center 5.27 BHz 6 MHz/ Span 60 MHz Center 5.31 GHz 6 MHz, Span B0 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10285085
ate: 16. JUN. 2014 02:30:16 ate: 16 . JUN.2014 02:36:07
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

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

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5510 QPSK 2711 40.702
Middle 5550 QPSK 2711 40.581
Top 5670 QPSK 2711 40.581
£ Delta 1 [T1] RBUW 500 kHz RF Att 20 dB Delta 1 [T1] RBI 500 kHz RF Att 20 dB
Ref Lvl 0.81 dB VBUW 2 MHz @Ref Lvl 1.63 dB VB 2 MHz
10 dBm 40.70165624 MHz SWT 5 ms Unit dBm 10 dBm 40.58133624 MHz SHT 5 ms Unit dBm
15.8 ¢B Offsgt 9 15.5 @B Of fsgt
A A
A T /,n T STV RR Ve o WWWMW
1 -10|
/ \ J \
ﬂ431 ~26| dB #/ \i 73D431 -2§| dB}/ \‘1\
J \ 1.0 X
\\J-wfv«ﬁ e
-0
_6i 60
_70) -70
-80|
90 -90
Center 5.51 GHz 6 MHz/ Span 60 MHz Center 5.55 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10285085
ate: 16, JUN. 2014 02:42:00 ate: 16, JUN. 2014 02:48:02
Bottom Channel Middle Channel
@ Delta 1 [T1] RBUW 500 kHz RF Att 20 dB
Ref Lvl 1.63 dB VBUW 2 MHz
10 dBm 40.58133624 MHz SWT 5 ms Unit dBm
15.7 ¢B Offsgt
A
11 \
ﬂ401 -26| dB #'/ \i
1 N
-6l
0
jﬂEemer‘ 5.67 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10285085
ate: 16, JUN.2014 03:05:33
Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 40 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Bottom 5755 QPSK 2711 40.702
Top 5795 QPSK 2711 40.822
£ Delta 1 [T1] RBW 500 kHz RF Att 20 dB Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 0.83 dB VBW 2 MHz @Ref Lvl 1.90 dB VBW 2 MHz
10 dBm 40.70165624 MHz SWT 5 ms Unit dBm 10 dBm 40.82197624 MHz SWHT 5 ms Unit dBm
° 15.7 @B Offset 9 16 dB|Offset
A A
WMMWWW ! MWW PRI
1l -10)
/ \ J \
o1 -2g dB]Y)I \i 730431 ~26 dB 3/ \i
A } Lo/ }
o \“\wau*\l
-50)
-60|
7 -7q
-80)
a0 -90
Center 5.755 GHz 6 MHz/ Span 60 MHz Center 5.795 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085 ritle: Job Number: 10235085
ate: 16.JUN. 2014 03:11:14 ate: 16.JUN.2014 03:16:55
Bottom Channel Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac/ 80 MHz / 5.15-5.25 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Single 5210 QPSK 585/1 83.086
@ Delta 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 1.96 dB VBW 3 MHz
10 dBm B83.08625648 MHz SHT 5 ms Unit dBm
14.7 B Offset &
‘ [l “MM»\ M\
10}
I \
|01 -26 dB
-30} 7 ‘
TS NI n;// \'*«)4
-50)
-60|
- 70|
-80|
-90
Center 5.21 GHz 12 MHz/ Span 120 MHz
ritle: Job Number: 10235085
ato: 16 . JUN.2014 03:22:47
Single Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 80 MHz / 5.25-5.35 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Single 5290 QPSK 585/1 82.846
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -1.45 dB VBW 3 MHz
10 dBm B82.84561648 MHz SHT 5 ms Unit dBm
14.4 @B Offset &
o [AFUSPSJRATYS (02 B P AV v SN
10} \
i \\1
|01 -26 dB
o / A
41 Ju it I/ \
fp AR Ly
-50)
-60|
- 70|
-80|
-90
Center 5.29 GHz 12 MHz/ Span 120 MHz
ritle: Job Number: 10235085
ato: 16 . JUN.2014 03:28:28
Single Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 80 MHz / 5.47-5.725 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Single 5530 QPSK 585/1 82.846
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -0.24 dB VBW 3 MHz
10 dBm B82.84561648 MHz SHT 5 ms Unit dBm
14.8 @B Offset &
! I DY T e T e
10} / \
20|
|01 -26| GEJ \l
. [ A
Lol \
-50)
-60|
- 70|
-80|
-90
Center 5.53 GHz 12 MHz/ Span 120 MHz
ritle: Job Number: 10235085
ato: 16 . JUN.2014 03:34:08
Single Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 80 MHz / 5.725-5.85 GHz band

Channel Frequency (MHz) Modulation Data Rate 26 dB Emission
scheme Mbps / MCS Bandwidth
(MHz)
Single 5775 QPSK 585/1 83.086
Delta 1 [T1] RBW 1 MHz RF Att 20 dB
@”?é ain Gt me ST Sem Gt e
. /_MWMMWMM
72D—Dl -26 dB"J \‘
] /T L\
. i Nl
-60)
79DEEH(EP 5.775 GHz 12 MHz, Span 120 MHz
Peic Tooanoors 0348030
Single Channel
Test Equipment Used:
Asset | Instrument Manufacturer [ype No. erial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B 07101 Calibrated -
before use
G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24
A1256 | Power Supply Unit | Farnell 11E30/1B 000378 Calibrated -
before use
M1229 | Multimeter Fluke 179 87640015 24 Apr 2015 12
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5.2.3. Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz  band)
Test Summary:

Test Engineer: Nick Steele Test Date: 16 June 2014
Test Sample IMEL: 004402452706116

FCC Reference: Part 15.407(e)

Test Method Used: As detailed in KDB 789033 D02 Section 1I.C.2.

Environmental Conditions:

Temperature (T): 24
Relative Humidity (%): 40
Note(s):

1. All configurations supported by the EUT were investigated on one channel in accordance with KDB
789033 Section 11.C.2. Minimum Emission Bandwidth for the band 5.725-5.85 GHz measurement
procedure. The data rates that produced the narrowest bandwidth and therefore deemed worst case
were:

0 802.11a — BPSK / 6 Mbps

0 802.11n HT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)

0 802.11n HT40 — BPSK / 13.5 Mbps / MCSO (Gl = 800 ns)
0 802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)
0 802.11ac VHT40 — QPSK / 27 Mbps / MCS1 (Gl = 800 ns)

0 802.11ac VHT80 — QPSK / 87.8 Mbps / MCS2 (Gl = 800 ns)
2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.

Plots for all data rates are archived on the Company server and available for inspection upon request.

4. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

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

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 16453.192 =500 15953.192 Complied
Middle 16453.192 =500 15953.192 Complied
Top 16453.192 =500 15953.192 Complied
@ Delta 1 [T1] RBW 100 kHz RF Att 20 dB @ Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.83 dB VB 300 kHz Ref Lvl 1.57 dB VB 300 kHz
10 dBm 16.45319208 MHz SHT 5 ms Unit dBm 10 dBm 16.45319208 MHz SHT 5 ms Unit dBm
17.2 B Of fset 17.3 HB Of fset
A A
0) 0)
o 7E;ﬂﬁl““A ,M-,J,MWW\MMI,M MMMWMMW 1o, M «W\»Muﬂ'w«ﬂ/\m /\WM el
\ i ST \ i
1 NI N
30| 30|
40 40
50| 50|
60| 60|
70) 70)
80| 80|
=li) =li)
Center 5.745 GHz 2 MHz, Span 20 MHz Center 5.785 GHz 2 MHz, Span 20 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16.JUN.2014 13:16:23 Pate: 16, JUN.2014 13:17:17
Bottom Channel Middle Channel
® Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 1.41 dB VB 300 kHz
10 dBm 16.45319208 MHz SWT 5 ms Unit dBm
9 17 dB|Of fset
A
Y
-10}
A \,
-30)
-40|
-50)
-60|
- 70|
-80|
-90l
Center 5.825 GHz 2 MHz, Span 20 MHz
ritle: Job Number: 10235085
Pate: 16, JUN. 2014 13:18:01
Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band)

(continued)

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

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 17695.304 =500 17195.304 Complied
Middle 17735.240 =500 17235.240 Complied
Top 17695.304 =500 17195.304 Complied
@ Delta 1 [T1] RBW 100 kHz RF Att 20 dB @ Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.32 dB VB 300 kHz Ref Lvl 0.26 dB VB 300 kHz
10 dBm 17.69530408 MHz SHT 5 ms Unit dBm 10 dBm 17.73524008 MHz SHT 5 ms Unit dBm
17.2 B Of fset 17.4 HB Of fset
A A
0) 0)
101 WWWM Jhﬂm Mwmwwﬂ 101 wa MM NM"\«M JM,VJ\AAMg
" { A 0 1 A
-20) ’/// \\'\A -20| A/‘// \f\
30| 30|
40 40
50| 50|
60| 60|
70) 70)
80| 80|
=li) =li)
Center 5.745 GHz 2 MHz, Span 20 MHz Center 5.785 GHz 2 MHz, Span 20 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16, JUN.2014 13:18:54 Pate: 16. JUN.2014 13:13:49
Bottom Channel Middle Channel
@ Delta 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 0.52 dB VB 300 kHz
10 dBm 17.69530408 MHz SWT 5 ms Unit dBm
9 16.8 @B Of fsgt

1o, ?\(@J g s aptrit ok g e arnindng
o { 3

il

Center 5.825 GHz 2 MHz, Span 20 MHz

ritle:
Pate:

Job Number: 10235085
16 . JUN.2014 13:20:32

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0O

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 36512.912 =500 36012.912 Complied
Top 36592.784 =500 36092.784 Complied
@ Delta 1 [T1] RBW 100 kHz RF Att 10 dB @ Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.72 dB VBW 300 kHz Ref Lvl 1.83 dB VBW 300 kHz
10 dBm 36.51291216 MHz SWT 10 ms Unit dBm 10 dBm 36.59278416 MHz SWT 10 ms Unit dBm
9 22.1 @B Offsgt 9 22.3 @B Offsgt 5
0) 0)
43?@34\«%]4@) ot \ !WL bl Mi $NWWMMMM M«J\«MMWM;
-10} -10}
-20| / & -20 / \
-30| —SD/
_4g 40|
-50) -50)
-B0) -60|
~70) ~70)
-80) -80|
-gol -90
Center 5.755 GHz 4 MHz/ Span 40 MHz Center 5.735 GHz 4 MHz/ Span 40 MHz
ritle: Job Number: 10295085 ritle: Job Number: 10295085
Pate: 16, JUN.2014 13:21:26 Pate: 16, JUN.2014  13:22:20
Bottom Channel Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11ac /20 MHz / BPSK / 6.5 Mbps / MCSO0

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 17695.304 =500 17195.304 Complied
Middle 17695.304 =500 17195.304 Complied
Top 17695.304 =500 17195.304 Complied
Delta 1 [T1] RBW 100 kHz RF Att 20 dB Delta 1 [T1] RBW 100 kHz RF Att 20 dB
@Ref Lvl 0.62 dB VB 300 kHz @Ref Lvl -0.05 dB VB 300 kHz
10 dBm 17.69530408 MHz SHT 5 ms Unit dBm 10 dBm 17.69530408 MHz SHT 5 ms Unit dBm
17.5 HB Of fset 17.3 HB Of fset
A
0) 0)
ﬂjf,a,.gé\mwmh ol N WW “A/WMW $1%‘MMWW NNWMWWAW
" \ 4 " | A
—QD,‘J\/) \’\“\4 -20| y’/ \1‘\‘
_30] -3g
-40| -40|
_50) -50
-60| -B0)
_7) -7q
-80| -80|
-0l -gol
Center 5.745 GHz 2 MHz, Span 20 MHz Center 5.785 GHz 2 MHz, Span 20 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16, JUN.2014 13:23:14 Pate: 16. JUN.2014 13:24:08
Bottom Channel Middle Channel
Delta 1 [T1] RBW 100 kHz RF Att 20 dB
@Ref Lvl 0.09 dB VB 300 kHz
10 dBm 17.69530408 MHz SWT 5 ms Unit dBm
9 16.6 @B Of fsgt
Y
Lot HLMM WW WMWMWMN M A
Ml | )
A )
-30)
-40|
-50)
-60|
- 70|
-80|
-90l
Center 5.825 GHz 2 MHz, Span 20 MHz

ritle: Job Number: 10235085
Pate: 16, JUN. 2014 13:24:51
Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11ac /40 MHz / OPSK / 27 Mbps / MCS1

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 36673.168 =500 36173.168 Complied
Top 36673.168 =500 36173.168 Complied
Delta 1 [T1] RBW 100 kHz RF Att 10 dB Delta 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl -0.35 dB VBW 300 kHz @Ref Lvl -1.06 dB VBW 300 kHz

10 dBm 36.673166816 MHz SWT 10 ms Unit dBm 10 dBm 36.673166816 MHz SWT 10 ms Unit dBm
9 21.9 @B Of fsgt 9 21.8 @B Of fsgt 5

0) 0)

AJyn:eﬁWMl.JA.%hnl.nwulme 4ija%lll.m, LT hw‘ JLM.ALMM
i i A " Hf I\
il \ il \
-30| -30)

_4g 40|

-50| -50)

-B0) -60|

_70| -70

-80) -80|

-gol -90

Center 5.755 GHz 4 MHz/ Span 40 MHz Center 5.735 GHz 4 MHz/ Span 40 MHz
ritle: Job Number: 10295085 ritle: Job Number: 10295085
Pate: 16, JUN.2014 13:25:45 Pate: 16, JUN.2014 13:26:41
Bottom Channel Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11ac /80 MHz / QPSK / 87.8 Mbps / MCS 2

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Single 76232.480 =500 75732.480 Complied
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
®RT£ ain Zoome we ST em Gt e
1 WWW 1L \mwumwmw
-80)
;SDEEmter 5.775 GHz 8 MHz. Span 80 MHz
litle: Job Number: 10285085
Pate: 16, JUN. 2014 13;27:35
Single Channel
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use
G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24
A1256 | Power Supply Unit | Farnell 11E30/1B 000378 Calibrated -
before use
M1229 | Multimeter Fluke 179 87640015 24 Apr 2015 12
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5.2.4. Transmitter Duty Cycle

Test Summary:

Test Engineer:

Nick Steele Test Date: 14 June 2014

Test Sample IMELI:

004402452706116

FCC Reference:

Part 15.35(c)

Test Method Used:

As detailed in KDB 789033 D02 Section 11.B.2.b)

Environmental Conditions:

Temperature (T):

21

Relative Humidity (%):

45

Note(s):

1. In order 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/ 12 Mbps duty cycle: 10 log (1 / (1562.525/1608.617)) = 0.1
802.11a / 54 Mbps duty cycle: 10 log (1 / (366.595/388.679)) = 0.3
802.11n HT20 / 58.5 Mbps duty cycle: 10 log (1 / (354.758/376.401)) = 0.3
802.11n HT40 / 40.5 Mbps duty cycle: 10 log (1 / (499.569/523.297)) = 0.2
802.11ac VHT20 / 52 Mbps duty cycle: 10 log (1 / (399.047/421.893)) = 0.2
802.11ac VHT40 / 27 Mbps duty cycle: 10 log (1 / (731.416/756.666)) = 0.1
802.11ac VHT40 / 108 Mbps duty cycle: 10 log (1 / (214.101/235.905)) = 0.4
802.11ac VHT80 / 58.5 Mbps duty cycle: 10 log (1 / (359.519/382.445)) = 0.3
802.11ac VHT80 / 87.8 Mbps duty cycle: 10 log (1 / (264.079/284.921)) = 0.3

2. Plots below are for data rates with a duty cycle less than 98%. Results for all other modes are archived
on the Company server and available for inspection if required.
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Transmitter Duty Cycle (continued)

Results: 802

.1la/20 MHz / 12 Mbps

Pulse Duration Duty Cycle
(us) (dB)
1562.525 0.1
Period
(us)
1608.617
£ Delta 1 [T1] RBW 10 MHz RF Att 40 dB Delta 1 [T1] RBIW 10 MHz RF Att 40 dB
Ref Lvl -0.12 dB VBW 10 MHz @Ref Lvl 0.24 dB VBW 10 MHz
40 dBm 1.562525 ms SWT 2.3 ms unit dBm 40 dBm 1.608617 ms SWT 2.3 ms Unit dBm
22 dB|Offset g 22 dB|Offset &
30|
A s 0 AL e s b b s l}l.mmh o b A s Lo b g s ﬁl.wmw Jo gl
20 By N ey Ty f W 20 Ty L aadad AR ) E W
1 10|
0)
10 -10]
-20|
-30)
-40|
-50)
60 -60
Center 5.58 GHz 230 uss Center 5.58 GHz 230 uss
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 (06:55:20 ate: 14 . JUN.2014 06:56:10
TX on time TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11a /20 MHz / 54 Mbps

Pulse Duration
(Bs)

Duty Cycle
(dB)

Period
(us)
£ Delta 1 [T1] RBW 10 MHz RF Att 40 dB Delta 1 [T1] RBW 10 MHz RF Att 40 dB
Ref Lvl 0.00 dB VBW 10 MHz Ref Lvl -0.23 dB VBW 10 MHz
40 dBm 366.595190 ws SWT 580 us unit dBm 40 dBm 388.679359 wus SHT 580 ws unit dBm
4 0,
22 dB|Offset 22 dB|Offset &
30|
20 ' Ir .W.ii | w o the | B wu Lyl ﬂ
1 10|
0)
~10) ~10)
I - I
M‘ T T
-30)
-40|
-50)
60 -60l
Center 5.58 GHz 58 uss Center 5.58 GHz 58 us/

Comment A: 10235085
ate: 14.JUN.2014 07:10:28

ate:

Lomment A: 10295085

14 . JUN.2014 07:10:43

TX on time

TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11n /20 MHz / 58.5 Mbps / MCS6

Pulse Duration Duty Cycle
(Hs) (dB)
354.758 0.3
Period
(bs)
376.401
£ Delta 1 [T1] RBW 10 MHz RF Att 40 dB Delta 1 [T1] RBW 10 MHz RF Att 40 dB
Ref Lvl 3.20 dB VBUW 10 MHz @Ref Lvl 0.73 dB VB 10 MHz
40 dBm 354.757515 us SWT 540 us unit dBm 40 dBm 376.400802 us SHT 540 us unit dBm
‘ 22 dB|Offset & 9 22 dB|Offset &

30|

N g | | g

-30)

-4g

-50)

~60 -Bol
Center 5.58 GHz 54 uss Center 5.58 GHz 54 uss
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 07:27:37 ate: 14 . JUN.2014 07:27:56
TX on time TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11n /40 MHz / 40.5 Mbps / MCS2

Pulse Duration Duty Cycle
(Hs) (dB)
499.569 0.2
Period
(bs)
523.297
Delta 1 [T1] RBW 10 MHz RF Att 30 dB Delta 1 [T1] RBW 10 MHz RF Att 30 dB
Ref Lvl 0.25 dB VBUW 10 MHz @Ref Lvl 0.38 dB VB 10 MHz
30 dBm 499.569138 wus SWT 740 us unit dBm 30 dBm 523.296593 us SHT 740 us unit dBm
22 dB|Offset & ¥ 22 dB|Offset &

20|

Ao by ol || o

" Ml

&

A h, i

-40)

d=

50

-6l -B0)
-70 -70
Center 5.55 GHz 74 uss Center 5.55 GHz 74 uss
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 07:40:24 ate: 14 . JUN.2014 07:40:46
TX on time TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11ac /20 MHz / 52 Mbps / MCS5

Pulse Duration Duty Cycle
(Hs) (dB)
399.047 0.2
Period
(bs)
421.893
£ Delta 1 [T1] RBW 10 MHz RF Att 40 dB Delta 1 [T1] RBW 10 MHz RF Att 40 dB
Ref Lvl 1.33 dB VBUW 10 MHz @Ref Lvl 0.00 dB VB 10 MHz
40 dBm 399.047094 us SWT 600 us unit dBm 40 dBm 421.892786 us SHT 600 ws unit dBm
22 dB|Offset & 9 22 dB|Offset &

30|

ZD%MPN\H . N il Mw | i ZD%MPMﬁ S oLl Il

-30)

-4g

-50)

~601 -60

Center 5.58 GHz 60 wss Center 5.58 GHz 60 us/
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 08:19:21 ate: 14 . JUN.2014 08:13:45
TX on time TX on + off time

UL VS LTD Page 57 of 175




TEST REPORT SERIAL NO: UL-RPT-RP10295085JDO01I

VERSION 2.0 ISSUE DATE: 01 AUGUST 2014

Transmitter Duty Cycle (continued)
Results: 802.11ac /40 MHz / 27 Mbps / MCS1

Pulse Duration Duty Cycle
(Hs) (dB)
731.416 0.1
Period
(bs)
756.666
£ Delta 1 [T1] RBW 10 MHz RF Att 30 dB Delta 1 [T1] RBW 10 MHz RF Att 30 dB
Ref Lvl 2.21 dB VBUW 10 MHz @Ref Lvl 1.50 dB VB 10 MHz
30 dBm 731.415832 us SWT 1.05 ms unit dBm 30 dBm 756.666333 us SWT 1.05 ms unit dBm
22 dB|Offset & ¥ 22 dB|Offset &

20|

| Y27 R TSR TR I b by

L)

<

-20|

-3g

-40)

50

-6l -B0)
~70 ~70l
Center 5.55 GHz 105 wus/ Center 5.55 GHz 105 us/
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 08:34:45 ate: 14 . JUN.2014 08:35:16
TX on time TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11ac /40 MHz / 108 Mbps / MCS5

Pulse Duration Duty Cycle
(Hs) (dB)
214.101 0.4
Period
(bs)
235.905
£ Delta 1 [T1] RBW 10 MHz RF Att 30 dB Delta 1 [T1] RBW 10 MHz RF Att 30 dB
Ref Lvl -0.26 dB VBUW 10 MHz @Ref Lvl -2.49 dB VB 10 MHz
30 dBm 214.101202 ws SWT 340 us unit dBm 30 dBm 235.904810 us SHT 340 us unit dBm
22 dB|Offset & ¥ 22 dB|Offset &

t Tallius

o

-20|

" W i

-40)

50

_6i 60
-70 -70
Center 5.55 GHz 34 uss Center 5.55 GHz 34 uss
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 08:40:38 ate: 14 . JUN.2014 08:40:20
TX on time TX on + off time
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Transmitter Duty Cycle (continued)

Results: 802.11ac /80 MHz / 58.5 Mbps / MCS1

Pulse Duration
(Bs)

Duty Cycle
(dB)

Period
(us)
£ Delta 1 [T1] RBW 10 MHz RF Att 40 dB Delta 1 [T1] RBIW 10 MHz RF Att 40 dB
Ref Lvl 1.97 dB VBW 10 MHz Ref Lvl 0.12 dB VBW 10 MHz
40 dBm 359.519038 us SWT 520 us unit dBm 40 dBm 3B82.444890 us SWT 520 us Unit dBm
4 0,
22 dB|Offset 22 dB|Offset
A A
30|
1
20 1 : 4 20f 1 |
1 10|
| 1

60

Center 5.58 GHz 52 uss

Comment A: 10235085
ate: 14.JUN.2014 08:21:18

20

-30)

-4g

-50)

-60

ate:

Center 5.58 GHz
Lomment A: 10295085

52 us/

14 . JUN.2014 08:20:54

TX on time

TX on + off time
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Transmitter Duty Cycle (continued)
Results: 802.11ac /80 MHz / 87.8 Mbps / MCS2

Pulse Duration Duty Cycle
(Hs) (dB)
264.079 0.3
Period
(bs)
284.921
£ Delta 1 [T1] RBW 10 MHz RF Att 30 dB @ Delta 1 [T1] RBW 10 MHz RF Att 30 dB
"0 aon et e ST ADus Ut e "0 o et e ST 00w Wt
22 dB|Offset & ¥ 22 dB|Offset &
1 1 1y 1 1
Lm - i %
i
JﬂEenter 5.53 GHz 40 wss JDEen(er‘ 5.53 GHz 40 uss
Comment A: 10295085 Comment A: 10295085
ate: 14, JUN.2014 08:56:58 ate: 14 . JUN.2014 08:56:34
TX on time TX on + off time

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use

A1256 | Power Supply Unit | Farnell 11E30/1B 000378 Calibrated -
before use

M1229 | Multimeter Fluke 179 87640015 24 Apr 2015 12
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5.2.5. Transmitter Maximum Conducted Output Power

Test Summary:

Test Engineer: Nick Steele Test Dates: 15 June 2014 &
16 June 2014

Test Sample IMEI: 004402452706116

FCC Reference: Part 15.407(a)(1)(iv)

Test Method Used: As detailed in KDB 789033 D02 Section Il.E.2.€e)

Environmental Conditions:

Temperature (T): 23

Relative Humidity (%): a7

Note(s):

1.

All conducted power tests were performed using a test receiver in accordance with FCC KDB 789033
II.LE.2.e) Method SA-2 Alternative.

All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and therefore deemed worst case were:

= 802.11a - QPSK /12 Mbps
= 802.11n HT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)

»  802.11n HT40 — BPSK / 13.5 Mbps / MCSO (Gl = 800 ns)

= 802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO (Gl = 800 ns)
= 802.11ac VHT40 — QPSK / 27 Mbps / MCS1 (Gl = 800 ns)

= 802.11ac VHT80 — QPSK / 58.5 Mbps / MCS1 (GI = 800 ns)

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

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in section
5.2.4 was added to the measured power in order to compute the average power during the actual
transmission time.

The EUT antenna has a gain of <6 dBi.

The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable. An RF level offset was entered on the spectrum analyser to compensate for the loss of the
attenuator and RF cable.

The Part 15.407(a)(1)(iv) limit shall not exceed 250 mW (24.0 dBm).
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11a /20 MHz / OPSK / 12 Mbps

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5180 16.3 0.1 16.4 24.0 7.6 Complied
Middle 5200 16.3 0.1 16.4 24.0 7.6 Complied
Top 5240 16.2 0.1 16.3 24.0 7.7 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 4.07 dBm VBW 3 MHz @Ref Lvl 4.08 dBm VBW 3 MHz
20 dBm 5.18000000 GHz SHT 5 ms Unit dBm 20 dBm 5.20000000 GHz SHT 5 ms Unit dBm
- 22 dB|Offset vi|rT1] 4.07 dBn| g - 22 dB|Offset YT 41.08 dB| g
5. 1800000 GHz| 5. 2000000 GHz|
10 TR PR TH 25 B 10 TR PR TH 25 B
U U AR, Y I 1.79400000 MHz f AN p Y e R B 1.67300000 MHz
] " ] /1 i
L \ 4 1Y \
-20) -20)
-30) -30|
-40| -40|
-50) -50)
_60| 60
-70| -70|
co co
Cl Cl
-gol -0l
Center 5.18 GHz 3.2691 MHz/ Span 32.691 MHz Center 5.2 GHz 3.25095 MHz/ Span 32.5095 MHz
ritle: Job Number: 10235085 ritle: Job Number: 10235085
ate: 15 . JUN.2014 18:22:01 ate: 15, JUN.2014 18:27:33

Bottom Channel

Middle Channel

Marker 1 [T1] RBN T MHz  RF Att 20 dB
Ref Lvl 2.85 dBm  VBW 3 MHz
20 dBm 5.24000000 GHz ~ SWT 5 ms Unit dBm
20,
22 dB| Offset MUY .85 dBm| e
5. 24000000 GHz
19 TR PAR TH 23 dBm
/V\., MW%\ 41.81400000 MHz
D / \
-10)
-20)
-30)
’_//\/4
-40) —
-50)
-B0)
-70)
Cl
Cl
I
Center 5.24 GHz 3.2871 MHz/ Span 32.871 MHz
ritle: Job Number: 10295085
ate: 15.JUN.2014 18:38:37
Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

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

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5180 16.2 24.0 7.8 Complied

Middle

5200

16.2

24.0

7.8

Complied

Top

5240

16.2

24.0

7.8

Complied

Marker 1 [T1] RBN T MHz  RF Att 20 db Marker 1 [T1] RBN T MHz  RF Att 20 db
Ref Lvl 3.45 cBn  VBU 3 MHz Ref Lvl 3.38 dBn  VBU 3 MHz
20 dBm 5.18000000 GHz  SWT 5ms  Unit dBm 20 dBm 5.20000000 GHz  SWT 5ms  Unit dBm
20, 20,
22 dB| Offset viliT1] 3.45 dBn| g 22 dB| Offset viliT1] 3.38 dBn| g
5. 18000000 GHz 5. 0000000 GHz
10 TH PR TH T3 dBn 10 TH PR TH 2T dBm
MWWWM%\'\ 2.03400000 MHz, /wvwmnmw\,mwbu,\ 2.013400000 MHz|
0) 0)
-1 -1
-20 -20
-30 -30
.
-4 -4
-50 -50
_80 -0
~70) ~70)
C C
C C
-80 -80
Center 5.18 GHz 3.3051 MHz, Span 33.051 MHz Center 5.2 GHz 3.3051 MHz, Span 33.051 MHz
ritle: Job Number: 10235085 ritle: Job Number: 10235085
ate: 15.JUN.2014 20:35:29 ate: 15.JUN.2014 20:41:04
Bottom Channel Middle Channel
Marker 1 (111 REW T MRz RF Att 20 dB
Ref Lvl 3.37 cBn  VBU 3 MHz
20 dBm 5.24000000 GHz  SWT 5ms  Unit dBn
20
22 dB| Offset MU 3.37 9Bn| g
5.p4000000 GHz
19 TRPRR TH 2T aBm
WWWMW}VM\ 4203400000 MHz
g
10|
-20
-30)
-an) —
-50
-B0)
-7
C
C
-80
Center 5.24 GHz 3.3051 MHz/ Span 33.051 MHz
ritle: Job Number: 10235085
ate: 15.JUN.2014 20:52:28
Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11ac /20 MHz / BPSK / 6.5 Mbps / MCSO0

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5180 16.2 24.0 7.8 Complied

Middle

5200

16.3

24.0

7.7

Complied

Top

5240

16.4

24.0

7.6

Complied

RBN

Center 5.18 GHz

[fitle:
ate:

Job Number: 10285085
15 . JUN.2014 23:58:1

3.31425 MHz/

8

Span 33.1425 MHz

RBN

Marker 1 [T1] T MHz  RF Att 20 db Marker 1 [T1] T MHz  RF Att 20 db
Ref Lvl 2.70 dBn VB 3 MHz Ref Lvl 3.48 cBn  VBU 3 MHz

20 dBm 5.18000000 GHz  SWT 5 ms unit dBm 20 dBm 5.20000000 GHz  SWT 5 ms unit dBm

20, 20,
22 dB| Offset viliT1] 2.70 dBn| g 22 dB| Offset viliT1] 3.48 dBn| g

5. 18000000 GHz 5. 0000000 GHz

10 TH PR TH 20 dBn 10 TH PR TH 23 dBn

WWWMWM\ 209500000 MHz /WVWMV_‘W\“W\DHUW\\ 2.03400000 MHz
0) 0)
-1 -10
-20 -20
-30 -30

M~

-4q) -4q) aman
-50 -50
-60) -60)
~70) ~70)

C C
C C

-80 -80

[fitle:

ate:

Center 5.2 GHz

Job Number: 10285085
16 . JUN.2014 00:04:26

3.3051 MHz/

Span 33.051 MHz

Bottom Channel

Marker 1 (111 REW T MRz RF Att 20 dB
Ref Lvl 3.66 dBm  VEM 3 MHz
20 dBm 5.24000000 BHz  SWT 5nms  Unit dBm
2
22 dB| Offset MU 3.6 dBn| my
5.p4000000 GHZ]
19 TR PAR TH-23 6w
MWWW@L{,\ 42.p9400000 MHz
g /
10
20
-3
—AD"//\/J .
50
-0
-7
C
C
-al

Center 5.24 GHz

3.3141 Mz,

Span 33.141 MHz

Middle Channel

litle: Job Number: 10235085
ato: 16.JUN.2014 00:16:25
Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0O

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)

Bottom 5190 14.0 24.0 10.0 Complied
Top 5230 14.2 24.0 9.8 Complied

Marker 1 [T1] RBW TMHz  RF Att 20 dB Marker 1 [T1] RBW TMHz  RF Att 20 dB

@Ref Lvl -5.55 cBn  VBW 3 Mz @Ref Lvl -5.70 dBm  VBW 3 Mz

20 dém 5.13000000 GHz  SWT 5ns Uit dBn 20 dém 5.23000000 GHz ~ SWT 5ns Uit dBn
ZD 22 dB|Offset MU -5[.65 dBmf oy ZD 22 dB|Offset MU -5[. 70 dBmf oy

5. 1900000 GHZ] 5. 9300000 GHZ]

10 TH[PHR TA[07 dBm 10 TH[PHR TA[ 23 dBm

CH[BH  40.B4200p00 MHz CH[BM 4. po200p00 MHz

9 9 e

C

Cl

Center 5.19 GHz

[fitle:
ato:

6.1413 Mz,

Job Number: 10235085
15 JUN.2014  22:52:24

Span 61.413 MHz

Cl

6.1063 MHz/

-20)
30|

-40)

-50)

-60)

-70)

Cl
-0l
Center 5.23 GHz

ritle: Job Number: 10295085
ate: 15 JUN.2014  22:58:45

Span 61.053 MHz

Bottom Channel

Top Channel
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11ac /40 MHz / OPSK / 27 Mbps / MCS1

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5190 13.8 0.1 13.9 24.0 10.1 Complied
Top 5230 13.8 0.1 13.9 24.0 10.1 Complied
Marker 1 [T1] RBIW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -7.11 dBm VB 3 MHz @Ref Lvl -4.83 dBm VB 3 MHz
20 dBm 5.13000000 GHz SHT 5 ms Unit dBm 20 dBm 5.23000000 GHz SWT 5 ms unit dBm
QD 22 dB(Offset vt -7 11 dBnf % 22 dB|Offset vi|iT1] -4l.83 dBnf
5. 19000j000 GHz| 5. 93000000 GHz
10 TRPAR T3 BT 6w 10 TR PAR 377 dBm
CH |BW 40.58100[000 MHz| CH |BW 40.58100000 MHz|

-M’W\

Fy

C

Cl

Center 5.19 GHz

6.08715 MHz/

[fitle:
ato:

Job Number: 10235085
16 . JUN.2014 02:18:47

Span 60.8715 MHz

AT

C

Cl

Center 5.23 GHz

6.08715 MHz/

ritle:
ate:

Job Number: 10235085
16 . JUN.2014 02:25:12

Span 60.8715 MHz

Bottom Channel

Top Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.15-5.

25 GHz band) (continued)

Results: 802.11ac / 80 MHz / OPSK / 58.5 Mbps / MCS 1

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Single 5210 13.5 0.3 13.8 24.0 10.2 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -9.86 dBm VBW 3 MHz
20 dBm 5.21000000 GHz SWT 5 ms Unit dBm
22 dB|Offset YTl -9|.66 dBm| a
5.P1000p00 GHzf
10 TH AR T3 775 d6n|
CH [BW H3.PAB00P0O0 MHZ]
0)
A T W
N ( [Mvww/ \
-20)
-30| / &
\_]
-50)
-60
-70)
Ci
co
-0l
Center 5.21 GHz 12.4629 MHz/ Span 124.629 MHz
Title: Job Number: 10295085
Date: 16.JUN.2014 03:23:24
Single Channel
UL VS LTD
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Transmitter Maximum Conducted Output Power (5.25-5. 35 GHz & 5.47-5.725 GHz bands)
Test Summary:

Test Engineer: Nick Steele Test Dates: 15 June 2014 &
16 June 2014

Test Sample IMEI: 004402452706116

FCC Reference: Part 15.407(a)(2)

Test Method Used: As detailed in KDB 789033 D02 Section Il.E.2.e)

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 47
Noteg S):

1. The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 logy, 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 logo 21.794 = 24.4 dBm
802.11a 20 MHz channel width / Middle channel 11 dBm + 10 logyg 21.794 = 24.4 dBm
802.11a 20 MHz channel width / Top channel = 11 dBm + 10 logyp 21.734 = 24.4 dBm
802.11n 20 MHz channel width / Bottom channel 11 dBm + 10 logo 22.094 = 24.4 dBm
802.11n 20 MHz channel width / Middle channel 11 dBm + 10 log;q 21.974 = 24.4 dBm
802.11n 20 MHz channel width / Top channel = 11 dBm + 10 log;p 21.154 = 24.3 dBm
802.11n 40 MHz channel width / Bottom channel = 11 dBm + 10 log;g 40.821 = 27.1 dBm
802.11n 40 MHz channel width / Top channel 11 dBm + 10 log;o 40.701 = 27.1 dBm

802.11ac 20 MHz channel width / Bottom channel 11 dBm + 10 logyo 22.034 = 24.4 dBm
802.11ac 20 MHz channel width / Middle channel 11 dBm + 10 logyp 21.794 = 24.4 dBm
802.11ac 20 MHz channel width / Top channel = 11 dBm + 10 log;p 21.974 = 24.4 dBm
802.11ac 40 MHz channel width / Bottom channel = 11 dBm + 10 log;o 40.581 = 27.1 dBm
802.11ac 40 MHz channel width / Top channel = 11 dBm + 10 log;, 40.702 = 27.1 dBm
802.11ac 80 MHz channel width / Single channel = 11 dBm + 10 log;, 82.846 = 30.2 dBm

5.47-5.725 GHz band

802.11a 20 MHz channel width / Bottom channel 11 dBm + 10 logyp 21.613 = 24.3 dBm
802.11a 20 MHz channel width / Middle channel 11 dBm + 10 log;o 21.673 = 24.4 dBm

802.11a 20 MHz channel width / Top channel = 11 dBm + 10 log;p 21.794 = 24.4 dBm
802.11n 20 MHz channel width / Bottom channel 11 dBm + 10 logyp 22.034 = 24.4 dBm
802.11n 20 MHz channel width / Middle channel 11 dBm + 10 logo 22.034 = 24.4 dBm

802.11n 20 MHz channel width / Top channel = 11 dBm + 10 log;p 22.155 = 24.5 dBm
802.11n 40 MHz channel width / Bottom channel 11 dBm + 10 log;0 40.702 = 27.1 dBm
802.11n 40 MHz channel width / Middle channel 11 dBm + 10 log;o 40.702 = 27.1 dBm

802.11n 40 MHz channel width / Top channel = 11 dBm + 10 log;, 40.701 = 27.1 dBm

802.11ac 20 MHz channel width / Bottom channel 11 dBm + 10 logyo 22.034 = 24.4 dBm
802.11ac 20 MHz channel width / Middle channel 11 dBm + 10 log;o 22.034 = 24.4 dBm
802.11ac 20 MHz channel width / Top channel = 11 dBm + 10 logyp 21.914 = 24.4 dBm
802.11ac 40 MHz channel width / Bottom channel 11 dBm + 10 logyo 40.702 = 27.1 dBm
802.11ac 40 MHz channel width / Middle channel 11 dBm + 10 log;p 40.581 = 27.1 dBm
802.11ac 40 MHz channel width / Top channel = 11 dBm + 10 log;, 40.581 = 27.1 dBm
802.11ac 80 MHz channel width / Single channel = 11 dBm + 10 log;, 82.846 = 30.2 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 / QPSK /12 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 16.3 0.1 16.4 24.0 7.6 Complied
Middle 5280 16.3 0.1 16.4 24.0 7.6 Complied
Top 5320 16.4 0.1 16.5 24.0 7.5 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.90 dBm VBW 3 MHz @Ref Lvl 4.08 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SHT 5 ms Unit dBm 20 dBm 5.268000000 GHz SHT 5 ms Unit dBm
0, 0,
22 dB|Offset Y71 3.90 dBn| g 22 dB|Offset Y71 4.08 dBn| e
5. 600000 GHz| 5. 6000000 GHz|
19 TRPAR TR 25 a8 19 TRPAR TR 30 8w
VYA AT B 21. 3400000 MHz bAoA, B 21. 3400000 MHz
] /1 M ] /1 ™
/ \ LY \
-20) -20)
-30) 30| /
—ADM _49) [
-50] -50]
—60| -60]|
-70) - 70|
co co
Cl Cl
_an -80
Center 5.26 GHz 3.2691 MHz/ Span 32.691 MHz Center 5.28 GHz 3.2691 MHz/ Span 32.691 MHz
ritle: Job Number: 10295085 ritle: Job Number: 10295085
ate: 15 JUN.2014 18:44:08 ate: 15 JUN.2014 18:48:42

Bottom Channel

ritle:
ate:

Job Number: 10295085
15 . JUN.2014 18:00:48

Marker 1 [T1) RBW T MHz  RF Att 20 db
Ref Lvl 3.47 dBm  VEM 3 MHz
20 dBm 5.32000000 BHz ~ SWT S5nms  Unit dBm
20
22 dB| Offset MUY 347 dBn| g
5. 82000000 GHz|
19 THFRR TR 37 8w
/WNWVHM mewww\ 21.73400000 MHz
D / \
-1g
-2
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P |
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50
-B0)
-7
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C
-a0
Center 5.32 Gz 3.2601 MhHzs Span 32.601 MHz

Top Channel

Middle 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 / BPSK / 6.5 Mbps / MCS0 /5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 16.3 24.0 7.7 Complied
Middle 5280 16.2 24.0 7.8 Complied
Top 5320 16.4 24.0 7.6 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.47 dBm VBW 3 MHz @Ref Lvl 2.96 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SWHT 5 ms Unit dBm 20 dBm 5.28000000 GHz SWHT 5 ms Unit dBm
0, 0,
22 dB|Offset vi|iT1l 3.47 den 22 dB|Offset vi|iT1l 2.96 den|
5. 2600000 GHz| 5. 2800000 GHz|
10 TR PR TH 37 dBn 10 TR PR TH 23 dBn
WWWM&%\ 2.09400000 MHz WWWM%M 1.57400000 Mz
) //"’V“ ) /‘f“"l\f
1| -1g
-20| -20|
_30) -ag
,AD_’J// "] o]
-50) -50)
_60] -60
-70| -70|
Cl Cl
co co
-0l -0l
Center 5.26 GHz 3.3141 MHz/ Span 33.141 MHz Center 5.28 GHz 3.2961 MHz/ Span 32.961 MHz
[ritle: Job Number: 10295085 [ritle: Job Number: 10295085
ate: 15.JUN.2014 20:58:46 ate: 15 .JUN.2014 21:04:20

Bottom Channel

Middle Channel

Marker 1 (111 REW T Mz RF Att 20 dB
Ref Lvl 3.52 dBm  VEM 3 MHz
20 dBm 5.32000000 BHz  SWT S5nms  Unit dBm
20
22 dB| Offset MUY 3.52 dbm
5. 82000000 GHz|
19 THFRR TH 2T B
e N ey 3215400000 MHZ
: Jahd
-1g
-2
-3 /
ey
-4
50
-B0)
-7
to
C
-a0
Center 5.32 Gz 3.3231 Mz, Span 33.231 MHz
ritle: Jobi Number: 10295085
ste: 15 JUN.2014 21:15:30
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Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac /20 MHz / BPSK / 6.5 Mbps / MCS0O / 5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 16.6 24.0 7.4 Complied
Middle 5280 16.3 24.0 7.7 Complied
Top 5320 16.5 24.0 7.5 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.20 dBm VBW 3 MHz @Ref Lvl 3.37 dBm VBW 3 MHz
20 dBm 5.26000000 GHz SWT 5 ms Unit dBm 20 dBm 5.28000000 GHz SWT 5 ms Unit dBm
22 dB(Offset MU 3.20 dBn| e 22 dB(Offset MU 3.37 dBn| g
5. p6000P00 GHz 5. P8000P00 GHz
1 THPAR TH 59 dbm 1 THPAR TH 33 dbw
MMWN’MM 2. 03400000 MHz WWWWN 1.9400000 MHz
y y
-10) -10)
20| -20|
-30) -30)
—ADM,J’/ — —ADH’NI/
50| -50)
-B0) -B0)
70| -70|
Cl Cl
Cco Cco
-80l -80l
Center 5.26 GHz 3.3051 MHz/ Span 33.051 MHz Center 5.28 GHz 3.2691 MHz/ Span 32.691 MHz
[ritle: Job Number: 102395085 [ritle: Job Number: 102395085
ate: 16.JUN.2014 00:22:03 ate: 16.JUN.2014 00:27:51
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.70 dBm VBW 3 MHz
20 dBm 5.32000000 GHz SWT 5 ms Unit dBm
20,
22 dB|Offset vilT1 370 dBn| e
5. 82000000 GHz
19 THPAR TH 75 aBm|
/mwmm,ﬂwwﬁw%,\ 21.87400000 MHz|
0)
-10)
-20)
-30)
/-/“’/M
-40)|
-50)
-60]|
-70)
Cco
Cl
-80l
Center 5.32 GHz 3.2961 MHz/ Span 32.8961 MHz
[ritle: Job Number: 10285085
ate: 16.JUN.2014 00:40:01

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 / BPSK / 13.5 Mbps / MCS0O_ / 5.25-5.35 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5270 14.2 24.0 9.8 Complied
Top 5310 14.3 24.0 9.7 Complied
Marker 1 [T1] RBI 1 MHz RF Att 20 dB Marker 1 [T1] RBI 1 MHz RF Att 20 dB
@Ref Lvl -6.39 dBm VB 3 MHz @Ref Lvl -4.77 dBm VB 3 MHz
20 dBm 5.27000000 GHz SHT 5 ms Unit dBm 20 dBm 5.31000000 GHz SHT 5 ms Unit dBm
“ 22 dB|Offset vi|T1] -6.39 dBn “ 22 dB|Offset vi|T1] 4,77 B
5.27000[p00 GHz| 5.81000[p00 GHz|
19 TR PR 2172 dBm 19 TR PR T2 3T a6
CH |BW 40.B82100[000 MHz| CH |BW 40.70100[000 MHz|
0) 0)
M ‘V\)\\[N \/"‘\M\\ [T vwv\\ﬂ/,/w W\w\,\
10) 10)
20) / \ -20) x \
30| -30|
_4g \\ 40|
-50) -50)
= -60]|
- 70| - 70|
Cl Cl
C C
g0l -0l
Center 5.27 GHz 6.12315 MHz/ Span 61.2315 MHz Center 5.31 GHz 6.105815 MHz/ Span 61.0515 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
ate: 15, JUN.2014 23:04:34 ate: 15, JUN.2014 23:10:11
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)

Results: 802.11ac / 40 MHz / OPSK / 27 Mbps / MCS1 /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 13.8 0.1 13.9 24.0 10.1 Complied
Top 5310 13.9 0.1 14.0 24.0 10.0 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -5.76 dBm VBIW 3 MHz @Ref Lvl -5.09 dBm VBIW 3 MHz
20 dBm 5.27000000 GHz SWHT 5 ms Unit dBm 20 dBm 5.31000000 GHz SWHT 5 ms Unit dBm
% 22 dB|Offset vi|iT1l -5[. 76 dBmf gy % 22 dB|Offset vi|iT1l -5[.09 dBmf gy
5. 2700000 GHz| 5. 5100000 GHz|
10 TAPAR 377 B 10 TAPAR T3 97 B
CH |BW 40.568100j000 MHz CH |BW 40.0200j000 MHz

9 WMWWMW’\/\\‘

Cl

Cl

Center 5.27 GHz

[ritle:
ate:

6.08715 MHz/

Job Number: 10295085
16, JUN.2014 02:30:52

Span 60.8715 MHz

o

(AN

Cl

Cl

[ritle:
ate:

Center 5.31 GHz

Job Number: 10295085
16, JUN.2014 02:36:44

6.1053 MHz/

Span 61.053 MHz

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: 802.11ac / 80 MHz / QPSK / 58.5 Mbps / MCS 1 /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)
Single 5290 13.3 0.3 13.6 24.0 10.4 Complied
@ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl -9.30 dBm VBUW 3 MHz
20 dBm 5.259000000 GHz SWT 5 ms Unit dBm
& 22 dB|Offset Yi|lT1] -9[.30 dBm| g
0 5. p3000p00 5:1
CH |BW 2. AED;.;;I ;Hz
0)
// \\
-4 T
I NI
- 70|
C
C
-0l
Center 5.29 GHz 12.4269 MHz/ Span 124.269 MHz
Title: Job Number: 10295085
Pate: 16.JUN.2014 03:29:04

Single Channel

UL VS LTD
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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 / QPSK /12 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 15.9 0.1 16.0 24.0 8.0 Complied
Middle 5580 16.1 0.1 16.2 24.0 7.8 Complied
Top 5700 16.0 0.1 16.1 24.0 7.9 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.02 dBm VBW 3 MHz @Ref Lvl 3.84 dBm VBW 3 MHz
20 dBm 5.50000000 GHz SHT 5 ms Unit dBm 20 dBm 5.568000000 GHz SHT 5 ms Unit dBm
0, 0,
22 dB|Offset Y71 3.02 dBn| e 22 dB|Offset Y71 384 dBn| e
5.50000jp00 GHz| 5. 5800000 GHz|
19 TRPAR TS 53 8w 19 TRPAR TR 10 8w
Gl 21.51300jp00 MHz, Y i 21.57300j000 MHz,
] Pad " ] r ™
LY \ LY \
o -2q
_30] -3g
,AD/ [ —ADM’/ Bm—
_50) -50)
—60| -60]|
-70) - 70|
co co
Cl Cl
_an -80l
Center 5.5 GHz 3.24195 MHz/ Span 32.4195 MHz Center 5.58 GHz 3.25095 MHz/ Span 32.5095 MHz
ritle: Job Number: 10295085 ritle: Job Number: 10295085
ate: 15 JUN.2014 18:06:21 ate: 15 JUN.2014 18:28:38

Bottom Channel

Marker 1 [T1) RBW T Mz RF Att 20 dB
Ref Lvl 2.79 dBm  VEM 3 MHz
20 dBm 5.70000000 BHz  SWT S5nms  Unit dBm
20
22 dB| Offset MUY .79 dBn| g
5. p0000p00 GH|
19 THFRR TS 97 a6
WWWMW\\ 1. 3400000 Mz
D / \
-1g
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50
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C
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Center 5.7 GHz

ritle:
ate:

3.2691 MHz/

Job Number: 10295085
15 . JUN.2014 20:02:07

Span 32.691 MHz

Top Channel

Middle 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 / BPSK / 6.5 Mbps / MCSQ /5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 15.9 24.0 8.1 Complied
Middle 5580 16.3 24.0 7.7 Complied
Top 5700 15.8 24.0 8.2 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.06 dBm VBW 3 MHz @Ref Lvl 3.53 dBm VBW 3 MHz
20 dBm 5.50000000 GHz SWHT 5 ms Unit dBm 20 dBm 5.58000000 GHz SWHT 5 ms Unit dBm
22 dB|Offset vi|iT1l 3.06 dB| e 22 dB|Offset vi|iT1l 3.53 dB| e
5. 5000000 GHz| 5. 5800000 GHz|
10 TR PR TH 90 dBw 10 TR PR TH 25 dBm
At =1 2. 03400000 MHz forarwd RETRRNE T 2. 03400000 MHz
| S aaRae e | s BN IOV -
1| -1g
-20| -20|
_30) -ag
»u—"/'/ _,-Al‘"’ ]
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Cl Cl
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Center 5.5 GHz

3.3051 MHz/

[ritle:

Job Number: 10295085

ate: 15, JUN.2014 21:21:05

Span 33.051 MHz

Center 5.58 GHz

3.3051 MHz/

[ritle:

ate:

Job Number: 10295085

15, JUN.2014 21:44:13

Span 33.051 MHz

Bottom Channel

Marker 1 [T1) RBW T MHz  RF Att 20 db
Ref Lvl 2.94 dBm  VEM 3 MHz
20 dBm 5.70000000 BHz  SWT S5nms  Unit dBm
20
22 dB| Offset MUY 2.94 dbm
5. p0000p00 GH|
19 THFRR TS B4 @B
wmmw% 2. 15500000 HMHz|
g
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to
C
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3.32325 MHz/
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Middle Channel

ritle: Job Number: 10295085
ate: 15, JUN.2014 22:18:24
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Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac /20 MHz / BPSK / 6.5 Mbps / MCS0O /5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5500 15.9 24.0 8.1 Complied
Middle 5580 16.2 24.0 7.8 Complied
Top 5700 15.9 24.0 8.1 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB @ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 3.03 dBm VBW 3 MHz Ref Lvl 3.29 dBm VBW 3 MHz
20 dBm 5.50000000 GHz SWT 5 ms Unit dBm 20 dBm 5.58000000 GHz SWT 5 ms Unit dBm
20,
22 dB|Offset vt 3.03 dBn| e 22 dB|Offset MUIAES! 3.29 B gy
5.50000p00 GHz 5. 58000000 GHz
10 TH[PHR T 93 9B 1 TR PR TH 20 6w
WWWMW,\ 2.03400000 MHz| o enan CRARL, 22.03400000 MHz
y /VVM 0| //WW
-10) 10|
20| -20|
-30) -30)
,ADM 7AD/JMA [
50| -50)
-B0) -B0)
-70) -70)
C Cl
Cco co
-80l -80l
Center 5.5 GHz 3.3051 MHz/ Span 33.051 MHz Center 5.58 GHz 3.3051 MHz/ Span 33.051 MHz
[ritle: Job Number: 102395085 [ritle: Job Number: 10285085
ate: 16.JUN.2014 00:46:00 ate: 16.JUN.2014 01:08:41
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 2.02 dBm VBW 3 MHz
20 dBm 5.70000000 GHz SWT 5 ms Unit dBm
22 dB|Offset Y71 .02 dBn| e
5.0000p00 GHz
19 THPAR TH 97 dBn|
WWWVMMM‘\ 21.81400p00 MHz]
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-20)
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Cl
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Center 5.7 GHz 3.2871 MHz/ Span 32.871 MHz
[ritle: Job Number: 10285085
ate: 16 . JUN.2014 01:43:48

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 /40 MHz / BPSK / 13.5 Mbps / MCS0O /5.47-5.725 GHz band

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5510 13.9 24.0 10.1 Complied
Middle 5550 14.2 24.0 9.8 Complied
Top 5670 14.0 24.0 10.0 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -5.89 dBm VBW 3 MHz @Ref Lvl -5.55 dBm VBW 3 MHz
20 dBm 5.51000000 GHz SWHT 5 ms Unit dBm 20 dBm 5.55000000 GHz SWHT 5 ms Unit dBm
22 dB|Offset vi|iT1l -5[.89 dBmf gy 22 dB|Offset vi|iT1l -5[.55 dBmf gy
5.51000[p00 GHz| 5. 55000000 GHz|
10 TR PR T3759 dbn 10 TR PR T4 T6 dBnm
CH (BW 40. 0200000 MHz CH (BW 40. 0200000 MHz
y y
P A I Kt e e AT et e s
10} 10}
| \ 1 \
-30| -30|
-40| -40|
N N
-50) -50)
_60] -60
-70| -70|
Cl Cl
co co
_gol -a0
Center 5.51 GHz 6.1053 MHz/ Span 61.053 MHz Center 5.55 GHz 6.1053 MHz/ Span 61.053 MHz
[ritle: Job Number: 10295085 [ritle: Job Number: 10295085
ate: 15.JUN.2014 23:16:22 ate: 15, JUN.2014 23:21:53

Bottom Channel

Middle Channel

Marker 1 (11 RBW THz  RF Att 20 dB
Ref Lvl -5.49 dBm  VBM 3 MHz
20 dBn 5.67000000 GHz ~ SWT 5ms Uit dBn
2
22 dB| Offset MUY (.43 dBn gy
5. 67000000 GHz
19 THFRR T3795 B
CH{BW  40.p0100p00 Mz
9
[ qu‘\]/.x\l‘v”\‘ »y-vvx,\
10 / \
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-30)
-4
-50)
-B0)
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c
-0l
Center .57 GHz 6.10515 MHz/ Span 61.0515 Mz
ritle: Job Number: 10295085
ate: 15.JUN.2014 23:33:25
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Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac /40 MHz / OPSK /27 Mbps / MCS1 /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 134 0.1 135 24.0 10.5 Complied
Middle 5550 13.9 0.1 14.0 24.0 10.0 Complied
Top 5670 13.6 0.1 13.7 24.0 10.3 Complied
Marker 1 [T1] RBIW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
@Ref Lvl -7.67 dBm VB 3 MHz @Ref Lvl -5.78 dBm VB 3 MHz
20 dBm 5.51000000 GHz SHT 5 ms Unit dBm 20 dBm 5.55000000 GHz SHT 5 ms Unit dBm
7 22 dB|Offset vi|T1] -7.67 dBnf gy 7 22 dB|Offset vi|T1] -5[.78 dBn gy
5.51000[p00 GHz| 5. 55000000 GHz|
19 TRPRR b =G 19 TRPRR T &7 aEm
CH |BW 40.0200[000 MHz| CH |BW 40.58100[000 MHz|
! WWW\ R ! NWNMV"\/LW‘“«\}/VVW”WM
10) -10|
Jo \ Lo \
30| -30|
_4g 40|
-50) -50)
= -60]|
- 70| - 70|
Cl Cl
C C
g0l -0l
Center 5.51 GHz 6.1053 MHz/ Span 61.053 MHz Center 5.55 GHz 6.08715 MHz/ Span 60.8715 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
ate: 16, JUN.2014 02:42:37 ate: 16, JUN.2014 02:48:39

Bottom Channel

Marker 1 LTL] RBW T MHz  RF Att 20 db
Ref Lvl -6.18 dBm  VBW 3 MHz
20 dBm 5.67000000 GHz SHT 5 ms Unit dBm
20,
22 dB| Offset Vit -§.18 dBm
5.57000p00 GHz|
19 TAPAR 3757 6w
CH|BW  40.58100000 MHz|
0
10 / \
-20)
-30)
-40)
]
-50)
-60)
-70)
Cl
Cl
-0l
Center 5.67 GHz 6.08715 MHz/ Span 60.8715 MHz
litle: Job Number: 10285085
ate: 16, JUN.2014 03:06:08

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac / 80 MHz / QPSK / 58.5 Mbps / MCS 1 /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)
Single 5530 13.0 0.3 13.3 24.0 10.7 Complied
@ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
;EI dém 5.53&DDE‘IDD GH: SWT 5 vnsz Unit dBm
& 21.8 @B Offfsgt Yi|lT1] -10[.25 dBm) a
5. 53000p00 GHzf
st e Thag AL

C

Cl

Center 5.53 GHz

12.42869 MHz/

Title:
Pate:

Job Number: 10235085
16.JUN.2014 03:34:45

Span 124.268 MHz

Single Channel

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP10295085JDO01I

VERSION 2.0 ISSUE DATE: 01 AUGUST 2014

Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band)
Test Summary:

Test Engineer: Nick Steele Test Date: 16 June 2014
Test Sample IMEI: 004402452706116

FCC Reference: Part 15.407(a)(3)

Test Method Used: As detailed in KDB 789033 D02 Section Il.E.2.€e)

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 47
Noteg S):

1. The FCC Part 15.407(a)(3) limit shall not exceed 1 W (30.0 dBm).
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11a /20 MHz / QPSK / 12 Mbps

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5745 15.7 0.1 15.8 30.0 14.2 Complied
Middle 5785 159 0.1 16.0 30.0 14.0 Complied
Top 5825 15.8 0.1 15.9 30.0 141 Complied
® Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB ® Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB
Ref Lvl 3.32 dBm VB 3 MHz Ref Lvl 2.91 dBm VB 3 MHz
20 dBm 5.74500000 GHz SWT 5 ms Unit dBm 20 dBm 5.78500000 GHz SWT 5 ms Unit dBm
“ 22 dB|Offset Y|t 3.32 dBn| g “ 22 dB|Offset Y|t 2.91 dB| g
5. 4500000 GHz 5. 8500000 GHz
10 TATPAR TS 7T dBm 10 TATPAR TH 55 B
e, 3 Gl 1.73300000 MHz WA PRIV A NS 1.3300000 MHz|
| W/ ¥ 5}“\4\ | o .M\\
J L \ J \
_on| -2g /
30 -3g
| ] o
_ag -4q
-50) -50)
-B0) -60|
-70| -70|
C C
Cl Cl
_gol -80
Center 5.745 GHz 3.25895 MHz/ Span 32.5985 MHz Center 5.785 GHz 3.25895 MHz/ Span 32.5985 MHz
litle: Job Number: 10285085 litle: Job Number: 10285085
ate: 15.JUN.2014 20:07:40 ate: 15.JUN.2014 20:18:47

Bottom Channel

Middle Channel

Marker 1 (111 REW T MRz RF Att 20 dB
Ref Lvl 3.25 dBm  VeM 3 MHz
20 dBm 5.82500000 BHz  SWT 5nms  Unit dBm
2
22 dB| Offset MU 325 dBn| e
5. 82500000 GHz]
19 TR [PAR TH 75 dBm
- WW”WMM\ 1. 67300000 iz
D / \
10
20
-3
74D/A,_/(
50
-0
-7
C
C
-al

Center 5.825 GHz

3.25095 MHz/

Span 32.5085 MHz

litle: Job Number: 10235085
ato: 15.JUN.2014 20:28:55
Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

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

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5745 15.9 30.0 14.1 Complied

Middle

5785

15.8

30.0

14.2

Complied

Top

5825

15.7

30.0

14.3

Complied

RBN

Marker 1 (111 RBN T Mz RF Att 20 dB Marker 1 (111 T Mz RF Att 20 dB
Ref Lvl 3.10 dBm  VEM 3 Mz Ref Lvl 2.92 dBm  VEM 3 Mz
20 dém 5.74500000 GHz ~ SWT 5ns Uit B 20 dém 5.78500000 GHz ~ SWT 5ns Uit B
20, 20,
22 dB| Offset viliT1] 3.10 dBn| g 22 dB| Offset viliT1] 2.92 dBn| g
5. p4500000 GHZ] 5. 8500000 GHZ]
10 TH PR T5[ 37 dBn 10 TH PR T5[ 73 dBm
WWWMW\\ 2. 03400000 MHz] Wwww\gﬁ“% 2. 15500000 MHz]
0) 0)
_1g -1
-2 -2
-3 -3
| T
P/—'A/l
-4 -4
-5 -5
& -0
~70) ~70)
C C
C C
-al -al
Center 5.745 GHz 3.3051 MHz, Span 33.051 MHz Center 5.785 GHz 3.32325 MHz/ Span 33.2325 MHz
ritle: Job Number: 10285085 ritle: Job Number: 10285085
ate: 15 JUN.2014  22:24:00 ate: 15 JUN.2014  22:35:24
Bottom Channel Middle Channel
Marker 1 [T1] REW Tz RF Att 20 dB
Ref Lvl 2.98 dBm  VEM 3 MHz
20 dBm 5.82500000 BHz  SWT 5nms  Unit dBm
2
22 dB| Offset MU .98 dBn| e
5. 82500000 GHz]
19 TRPRR TS 77 aEm
2. 15500000 1tz
, /\[\n/vwmr\r‘f K Al {—\J—\FH/%\,\
10| \
20
-30)
__‘,M"'JJ‘
-4
50
-B0)
-7
C
C
-al
Center 5.825 GHz 3.32325 Mz, Span 33.2325 MHz
ritle: Jobi Number: 10295085
ate: 15, JUN. 2014 22:46:36
Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11ac /20 MHz / BPSK / 6.5 Mbps / MCSO0

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5745 15.7 30.0 14.3 Complied

Middle

5785

15.8

30.0

14.2

Complied

Top

5825

15.9

30.0

141

Complied

[fitle:
ate:

Job Number: 10285085
16 . JUN.2014 01:43:38

RBN

ate

[fitle:
: 16 . JUN.2014 02:01:28

Job Number: 10285085

Marker 1 LT1] RBN T MHz  RF Att 20 dB Marker 1 LT1] T MHz  RF Att 20 dB
Ref Lvl 2.91 dBn  VBW 3 MHz Ref Lvl 2.52 dBn  VBW 3 MHz
20 dBm 5.74500000 GHz ST 5 ms unit dBm 20 dBm 5.78500000 GHz ST 5 ms unit dBm
20, 20,
22 dB| Offset viliT1] 2.91 dB| g 22 dB| Offset viliT1] 2.52 dBn| g
5. 74500000 GHz| 5. 78500000 GHz|
10 TH PR T5[ 58 dBm 10 TH PR T5[ B3 dBn
1 W""W‘E‘i@d\'\,\ 2.013400000 Mz NWMMM%\ 2.013400000 Mz
0) 0)
_10) -10)
-20) -20)
-30) -30)
Lo
|1
-40) -40)
-50) -50)
-60) -60)
~70) ~70)
Cl Cl
Cl Cl
-80l -80l
Center 5.745 GHz 3.3051 MHz/ Span 33.0561 MHz Center 5.785 GHz 3.3051 MHz/ Span 33.0561 MHz

Bottom Channel

Marker 1 (111 REW T MRz RF Att 20 dB
Ref Lvl 3.03 dBm  VEM 3 MHz
20 dBm 5.82500000 BHz  SWT 5nms  Unit dBm
2
22 dB| Offset MU 3.03 dBn| e
5. 82500000 GHz]
19 TR PAR TH 97 dBm
- o M\ 2. 03400000 1z
g
10
20
-3
L~
-4
50
-0
-7
C
C
-al
Center 5.825 GHz 3.3051 MHz, Span 33.051 MHz

Middle Channel

litle: Job Number: 10235085
ato: 16 . JUN.2014 02:13:07
Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5 .85 GHz band) (continued)

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

Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5755 13.8 30.0 16.2 Complied
Top 5795 13.6 30.0 16.4 Complied
Marker 1 (T1] RBW T Mz RF Att 20 dB Marker 1 (T1] RBW T Mz RF Att 20 dB
@Ref Lvl -5.13 dBm VBW 3 MHz @Ref Lvl -6.25 dBm VBW 3 MHz
20 dBm 5.75500000 BHz  SWT 5nms  Unit dBm 20 dBm 5.79500000 BHz  SWT 5nms  Unit dBm
0, 20,
22 dB| Offset vi|IT1] -5 13 dBmf gy 22 dB| Offset vi|IT1] -6[.25 dBmf gy
5. 5500000 GHZ| 5. 3500000 GHZ|
10 TH PR T375 dBn 10 TH PR T3 6T dBn
CH[BH  40.p0200p00 MHz CH[BH  40.p0200p00 MHz
0) 0)
10| -10)
20 / \ -20) / \
30| 30|
4 4
——
\"'\r». P~
50 50
60| 60|
70| -70)
Cl Cl
Cl Cl
gl gl
Center 5.755 GHz 6.1053 MHz/ Span 61.053 MHz Center 5.795 GHz 6.1053 MHz/ Span 61.053 MHz
ritle: Job Number: 10295085 ritle: Job Number: 10295085
ste: 15, JUN.2014  23:45:26 ste: 15, JUN. 2014 23:51:24

Bottom Channel Top Channel
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11ac / 40 MHz / OPSK / 27 Mbps / MCS1

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Bottom 5755 13.7 0.1 13.8 30.0 16.2 Complied
Top 5795 13.7 0.1 13.8 30.0 16.2 Complied
Marker 1 [T1] RBIW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
@Ref Lvl -7.26 dBm VB 3 MHz @Ref Lvl -5.51 dBm VB 3 MHz
20 dBm 5.75500000 GHz SHT 5 ms Unit dBm 20 dBm 5.73500000 GHz SHT 5 ms Unit dBm
7 22 dB|Offset vt -7.26 dBmf 7 22 dB|Offset vt -5.51 dBmf e
5. 75500000 GHz| 5. 79500000 GHz|
19 TRIPRR T35 aEm 19 TRIPRR T35 aEm
CH |BW 40.0200[000 MHz| CH |BW 40.B82200[000 MHz|

i

VA

C

Cl

Center 5.755 GHz

6.1063 MHz/

[fitle:
ato:

Job Number: 10235085
16 JUN.2014 03:11:51

Span 61.053 MHz

A

Vv

e

C

Cl

Center 5.795 GHz

6.1233 MHz/

[fitle:
ato:

Job Number: 10235085
16.JUN.2014 03:17:32

Span 61.233 MHz

Bottom Channel

Top Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.725-5

.85 GHz band) (continued)

Results: 802.11ac / 80 MHz / OPSK / 58.5 Mbps / MCS 1

Channel Frequency Conducted Duty cycle Corrected Limit Margin Result
(MHz) Power correction Conducted (dBm) (dB)
(dBm) factor (dB) Power
(dBm)
Single 5775 13.0 0.3 13.3 30.0 16.7 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -10.42 dBm VBW 3 MHz
20 dBm 5.77500000 GHz SWT 5 ms Unit dBm
22 dB|Offset YTl -10[. 42 dBm) a
5. 7500p00 GHzf
10 TH AR T3/ 07 d6n|
CH [BW H3.PAB00P0O0 MHZ]
0)
oo, o ALl
10|
20 ( \
N \
-40) \—\ﬂ
-50)
-60
-70)
Ci
co
-0l
Center 5.775 GHz 12.4629 MHz/ Span 124.629 MHz
Title: Job Number: 10295085
Date: 16.JUN.2014 03:46:07
Single Channel
UL VS LTD
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Transmitter Maximum Conducted Output Power (continu ed)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. ate Cal.

No. Calibration Interval
Due (Months)

M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12

M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12

A1998 | Attenuator Huber & Suhner 6820.17.B | 07101 Calibrated -
before use

G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12

M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24

M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24

A1256 | Power Supply Unit | Farnell 11E30/1B 000378 Calibrated -
before use

M1229 | Multimeter Fluke 179 87640015 24 Apr 2015 12
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5.2.6. Transmitter Maximum Power Spectral Density

Test Summary:

Test Engineer: Nick Steele Test Dates: 15 June 2014 &
16 June 2014

Test Sample IMEI: 004402452706116

FCC Reference: Part 15.407(a)(1)(iv)

Test Method Used: As detailed in KDB 789033 D02 Section II.F. referencing II.E.2.e)

Environmental Conditions:

Temperature (T): 24

Relative Humidity (%): 48

Note(s):

1.

Transmitter Maximum Power Spectral Density tests in all bands were performed using a test receiver in
accordance with KDB 789033 II. F referencing II.E.2.e) Method SA-2 Alternative.

All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and therefore deemed worst case were:

0 802.11a — 64QAM / 54 Mbps

0 802.11n HT20 — 64QAM / 58.5 Mbps / MCS6 (Gl = 800 ns)

0 802.11n HT40 — QPSK / 40.5 Mbps / MCS2 (Gl = 800 ns)

0 802.11ac VHT20 — 64QAM / 52 Mbps / MCS5 (Gl = 800 ns)
0 802.11ac VHT40 — 64QAM / 108 Mbps / MCS5 (Gl = 800 ns)
) 802.11ac VHT80 — QPSK / 87.8 Mbps / MCS2 (Gl = 800 ns)

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

For data rates where the EUT was transmitting at <98% duty cycle, the calculated duty cycle in section
5.2.4 was added to the measured maximum power spectral density in order to compute the average
maximum power spectral density during the actual transmission time.

The EUT antenna has a gain of <6 dBi.

The spectrum analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable. An RF level offset was entered on the spectrum analyser to compensate for the loss of the
attenuator and RF cable.
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

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

Frequency PPSD Duty cycle Corrected Limit Margin
Channel (MH2) (dBm /MHz) correction PPSD (dBm /MHz) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5180 5.0 0.3 5.3 11.0 5.7 Complied
Middle 5200 5.4 0.3 5.7 11.0 5.3 Complied
Top 5240 51 0.3 54 11.0 5.6 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB @ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 4.95 dBm VBW 3 MHz Ref Lvl 5.41 dBm VBW 3 MHz
20 dBm 5.17311623 GHz SWHT 5 ms Unit dBm 20 dBm 5.20171343 GHz SWHT 5 ms Unit dBm
22 dB|Offset 22 dB|Offset
A A
10} 10}
1 1
10 4 10
20 / 20 / \(
L \ LV \
L] Y M/V/ ™ot
-40| -40|
-50) -50)
_60] -60
70| -70|
_gol -a0
Center 5.18 GHz 3 MHz/ Span 30 MHz Center 5.2 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 [ritle: Job Number: 10295085
ate: 15.JUN.2014 18:25:48 ate: 15, JUN.2014 18:31:20
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 5.07 dBm VBW 3 MHz
20 dBm 5.24255511 GHz SWT 5 ms Unit dBm
% 22 dB|Offset
A
10| T
10}
20 / \
LV \
vr«-\/‘f/J s
-40)|
-0
-60]|
- 70|
-80!
Center 5.24 GHz 3 MHz/ Span 30 MHz
ritle: Job Number: 10295085
ate: 15, JUN.2014 18:42:24
Top Channel
UL VS LTD Page 91 of 175




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10295085JDO01I

ISSUE DATE: 01 AUGUST 2014

Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11n / 20 MHz / 64QAM / 58.5 Mbps / MCS 6

Duty cycle Corrected o .
Channel Fr?ﬂﬂu:;)cy ( dBI:nP/SMDHz) correction PPSD ( dBIFr:n;l:lez) M(?jrg)m Result
factor (dB) (dBm /MHz)
Bottom 5180 5.0 0.3 5.3 11.0 5.7 Complied
Middle 5200 5.0 0.3 5.3 11.0 5.7 Complied
Top 5240 4.9 0.3 5.2 11.0 5.8 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 5.01 dBm VBW 3 MHz @Ref Lvl 4.96 dBm VBW 3 MHz
20 dBm 5.18477856 GHz SWT 5 ms Unit dBm 20 dBm 5.20255511 GHz SWT 5 ms Unit dBm
i 22 dB|Of fset i 22 dB|Of fset
A A
10| 10|
1 1
| ot e MJW’M\/\“M | WWM WWW'WMHL
-10 -10|
1 \ 1 \
1 BN ]
M"‘""“//
-40| —ADM
50 50
-0 -B0|
~70| -70
_gol -80
Center 5.18 GHz 3 MHz, Span 30 MHz Center 5.2 GHz 3 MHz, Span 30 MHz
litle: Job Number: 10285085 litle: Job Number: 10285085
ate: 15.JUN.2014 20:33:18 ate: 15.JUN.2014 20:44:52
Bottom Channel Middle Channel
Marker 1 [T1] RBI 1 MHz RF Att 20 dB
@Ref Lvl 4.90 dBm VB 3 MHz
20 dBm 5.23642285 GHz SHT 5 ms Unit dBm
% 22 dB|Of fset
A
10) T
| raliaramp Faordiary
10)
Lo \
L \
oy M\t o
40|
-50)
-60]|
- 70|
-0l
Center 5.24 GHz 3 MHz/ Span 30 MHz
litle: Job Number: 10285085
ate: 15, JUN.2014 20:56:36
Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11ac /20 MHz / 640AM / 52 Mbps / MCS5

Duty cycle Corrected I .
Channel Fre(&u:;)cy ( dBT]ﬁP/SMDHz) correction PPSD ( chﬁ'r?l\';le) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5180 4.9 0.2 5.1 11.0 5.9 Complied
Middle 5200 4.7 0.2 4.9 11.0 6.1 Complied
Top 5240 4.9 0.2 51 11.0 5.9 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB @ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
;EI dém 5.184D5512 EH: SWHT 5 WSZ Unit dBm ;EI dém E.ZDEQEbEZ EH: SWHT 5 WSZ Unit dBm
10} I 10} .
P e g M s i | A e o i

10)

A

1

s LA e\ A LAY A

-40| -40|
50| -50)
-B0) -B0)
70| -70|
-80l -80l
Center 5.18 GHz 3 MHz/ Span 30 MHz Center 5.2 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 102395085 [ritle: Job Number: 102395085
ate: 16.JUN.2014 00:02:39 ate: 16.JUN.2014 00:08:38
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 4.90 dBm VBW 3 MHz
20 dBm 5.23612224 GHz SHT 5 ms Unit dBm
20,
22 dB|Offset

Center 5.24 GHz 3 MHz/ Span 30 MHz
ritle: Job Number: 10295085
ate: 16, JUN.2014 00:20:16
Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11n /40 MHz / OPSK / 40.5 Mbps / MCS2

Channel Frequency PPSD Duty cycle CoPrLe;ged Limit Margin Result
(MHz) (dBm /MHz) correction (dBm /MH2) (dBm /MHz) (dB)
Bottom 5190 -0.1 0.2 0.1 11.0 10.9 Complied
Top 5230 -0.2 0.2 0.0 11.0 11.0 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -0.08 dBm VBW 3 MHz @Ref Lvl -0.15 dBm VBW 3 MHz
20 dBm 5.19354703 GHz SWT 5 ms Unit dBm 20 dBm 5.23450302 GHz SHT 5 ms Unit dBm
22 dB|Offset % 22 dB|Offset
A A
1 10|
1 1
A e R T ‘ TN MWWW\
1 **JM”M*W\/AAMV“J{ B Wﬂ“vA!\\
/ \ g \
/ \ L \
|/ \ L \
-50] ]
Bl -B0)
_70) -70)
_ao -80
Center 5.19 GHz 6 MHz/ Span 60 MHz Center 5.23 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10285085 ritle: Job Number: 10295085
ate: 15.JUN.2014 22:56:14 ate: 15.JUN.2014 23:02:35
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5.

25 GHz band) (continued)

Results: 802.11ac /40 MHz / 640AM / 108 Mbps / MCS 5

Channel Frequency PPSD Duty cycle CoPrrPeé:ged Limit Margin Result
(MHz) (dBm /MHz) correction (dBm /MHz) (dBm /MHz) (dB)
Bottom 5190 0.0 0.4 0.4 11.0 10.6 Complied
Top 5230 -0.1 0.4 0.3 11.0 10.7 Complied
Marker 1 [T1] RBUW 1 MHz RF Att 20 dB Marker 1 [T1] RBI 1 MHz RF Att 20 dB
Ref Lvl 0.00 dBm VBUW 3 MHz @Ref Lvl -0.09 dBm VB 3 MHz
20 dBm 5.19498398 GHz SWT 5 ms Unit dBm 20 dBm 5.23535070 GHz SHT 5 ms Unit dBm
22 dB|Offset 0 22 dB|Of fset
A A
10| 10|
Py W\"“\/\'{M P o T v "WM’M
-1 -10| \f\]/w
/ \ Jo \
/ \ I \
| \ 1 L
-50)
-60]|
7 -7q
a0 -0l
Center 5.19 GHz 6 MHz/ Span 60 MHz Center 5.23 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10235085
ate: 16, JUN.2014 02:19:48 ate: 16, JUN.2014 02:26:14
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.15-5. 25 GHz band) (continued)
Results: 802.11ac /80 MHz / OPSK / 87.8 Mbps / MCS 2

Channel Frequency PPSD Duty cycle Coprrpeé:tDed Limit Margin Result
(MHz) (dBm /MHz) correction (dBm /MHz) (dBm /MHz) (dB)
Single 5210 -3.3 0.3 -3.0 11.0 14.0 Complied
@ Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
Ref Lvl -3.32 dBm VB 3 MHz
20 dBm 5.18761523 GHz SHT 5 ms Unit dBm
% 22 dB|Offset A
0) 1
10} fyA ‘W M“W & u\s
N \
40 / \\\v
-50)
-60|
-0l
Center 5.21 BHz 12 MHz, Span 120 MHz
litle: Job Number: 10285085
ate: 16.JUN.2014 03:27:16

Single Channel
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Transmitter Maximum Power Spectral Density (5.25-5. 35 GHz & 5.47-5.725 GHz bands)
Test Summary:

Test Engineer: Nick Steele Test Dates: 15 June 2014 &
16 June 2014

Test Sample IMEI: 004402452706116

FCC Reference: Part 15.407(a)(2)

Test Method Used: As detailed in KDB 789033 D02 Section Il.F. referencing 1.E.2.e)

Environmental Conditions:

Temperature (T): 23
Relative Humidity (%): 47
Note(s):

1. FCC Part 15.407(a)(2) limit for PPSD in the 5.25-5.35 GHz and 5.47-5.725 GHz operating bands is <11
dBm/MHz.
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Transmitter Maximum 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 - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5260 5.3 0.3 5.6 11.0 5.4 Complied
Middle 5280 5.2 0.3 55 11.0 55 Complied
Top 5320 5.3 0.3 5.6 11.0 5.4 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
"% o e ®RZ£ ain S.ossoion B SN Swe it die
10} T 10| T
B T e | gy by s,

/

-1g /
20|

Y

W Mot
-40)|
-50)
-60|
=7l -70)
a0l -80l
Center 5.26 GHz 3 MHz/ Span 30 MHz Center 5.28 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10235085 [ritle: Job Number: 10295085
ate: 15.JUN.2014 18:47:56 ate: 15.JUN.2014 18:53:29
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 5.30 dBm VBW 3 MHz
20 dBm 5.32586172 GHz SWT 5 ms Unit dBm
.
22 dB|Offset
A
E 1
/MWW‘VW“WWW L
—MM//] ™
-6l
w
Center 5.32 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085
ate: 15.JUN.2014 19:04:36
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /20 MHz / 640AM / 58.5 Mbps / MCS 6 /5.25-5.35 GHz band

Frequency PPSD Duty cycle Corrected Limit Margin
Channel (MH2) (dBm /MH2) correction PPSD (dBm /MH2) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5260 4.8 0.3 5.1 11.0 5.9 Complied
Middle 5280 5.2 0.3 5.5 11.0 5.5 Complied
Top 5320 4.8 0.3 5.1 11.0 5.9 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB @ Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
Ref Lvl 4.81 dBm VBW 3 MHz Ref Lvl 5.23 dBm VBW 3 MHz
20 dBm 5.26471944 GHz SWT 5 ms Unit dBm 20 dBm 5.28189379 GHz SHT 5 ms Unit dBm
0 22 dB|Offset a 0 22 dB|Offset &
10| T 10| T
T T T e | | ot g b
1 -10|
// \\ // \\
_ -30|
b NMaid — Msgm
40 -40)|
-50)
-60]|
7 -7q
a0l -80l
Center 5.26 GHz 3 MHz/ Span 30 MHz Center 5.28 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10235085
ate: 15.JUN.2014 21:02:35 ate: 15.JUN.2014 21:08:09
Bottom Channel Middle Channel
Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl 4.82 dBm VBW 3 MHz
20 dBm 5.32177355 GHz SWT 5 ms Unit dBm
22 dB|Offset
A
10| T
NN LTIy
11 \
AMJW/ \/\W\}—Jv
-7
uﬂEemer‘ 5.32 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085
ate: 15.JUN.2014 21:19:18
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac/ 20 MHz / 640AM / 52 Mbps / MCS5 /5.25-5.35 GHz band

Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5260 4.8 0.2 5.0 11.0 6.0 Complied
Middle 5280 5.0 0.2 5.2 11.0 5.8 Complied
Top 5320 5.0 0.2 5.2 11.0 5.8 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
"% o Sooeits o ST Sme  Lnit ®RZ£ ain S.o9%0 B SN Swe it die
10} T 10| T
LA Y L PR el e 0 e Ve

=7

80l

)

-1g /
20|

ol

-40)

-50)

60

- 70|

-0l

Center 5.26 GHz 3 MHz/ Span 30 MHz Center 5.28 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10235085 [ritle: Job Number: 10295085
ate: 16.JUN.2014 00:25:53 ate: 16.JUN.2014 00:32:25
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 5.04 dBm VBW 3 MHz
20 dBm 5.32129259 GHz SWT 5 ms Unit dBm
22 dB|Offset
A
0
M
"
=7l
o
Center 5.32 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10235085
ate: 16.JUN.2014 00:44:13
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11n /40 MHz / QPSK / 40.5 Mbps / MCS2 /5.25-5.35 GHz band
Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5270 0.3 0.2 0.5 11.0 10.5 Complied
Top 5310 0.1 0.2 0.3 11.0 10.7 Complied
@ Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB @ Marker 1 [T1] RELJ 1 MHz RF Att 20 dB
Ref Lvl 0.25 dBm VBUW 3 MHz Ref Lvl 0.07 dBm VB 3 MHz
20 dBm 5.27486874 GHz SHT 5 ms Unit dBm 20 dBm 5.31619238 GHz SWT 5 ms Unit dBm
22 dB|Offset & i 22 dB|Of fset &
10 10|
1
| /f \ 1] \
/ \ 1 \
[/ \ 1 N
] -50)
g0l -60)
) ﬂEen(er 5.27 BHz 6 MHz/ Span 60 MHz ) nEemter 5.31 BHz 6 MHz, Span 60 MHz
[ritle: Job Number: 10235085 ritle: Job Number: 10235085
ate: 15.JUN.2014 23:08:24 ate: 15 JUN.2014 23:14:34
Bottom Channel Top Channel
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ISSUE DATE: 01 AUGUST 2014

Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac / 40 MHz / 64QAM / 108 Mbps / MCS 5 /5.25-5.35 GHz band
Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5270 -0.1 0.4 0.3 11.0 10.7 Complied
Top 5310 0.1 04 0.5 11.0 10.5 Complied
Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB Marker 1 [T1] RELJ 1 MHz RF Att 20 dB
@Ref Lvl -0.14 dBm VBW 3 MHz @Ref Lvl 0.07 dBm VBW 3 MHz
20 dBm 5.27631263 GHz SWUT 5 ms Unit dBm 20 dBm 5.30753507 GHz SWT 5 ms Unit dBm
22 dB|Offset & g 22 dB|Offset &
10} 10|
(L 1
WWMWWMN\MMAW 0 AT P PR
] \ ] \
/ \ 1] \
/ \ L \
-50)
g0l -60)
) ﬂEen(er 5.27 BHz 6 MHz/ Span 60 MHz ) ”Eemtsr 5.31 BHz 6 MHz, Span 60 MHz
[ritle: Job Number: 10235085 [ritle: Job Number: 10235085
ate: 16.JUN.2014 02:31:54 ate: 16.JUN.2014 02:37:46
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac /80 MHz / QPSK / 87.8 Mbps / MCS 2/ 5.25-5.35 GHz band
Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Single 5290 -2.8 0.3 -2.5 11.0 135 Complied
@ Marker 1 [T1] ﬁu 1 MHz RF Att 20 dB
ZD 22 dB|Of fset - &
Iy C
) ”Eemter 5.29 BHz 12 MHz, Span 120 MHz
Paicl oo oocaiar
Single Channel
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Transmitter Maximum 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 - .
Frequency PPSD y ey Limit Margin
Channel (MH2) (dBm /MH2) correction PPSD (dBm /MH2) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5500 5.3 0.3 5.6 11.0 5.4 Complied
Middle 5580 55 0.3 5.8 11.0 5.2 Complied
Top 5700 4.9 0.3 5.2 11.0 5.8 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 5.32 dBm VBW 3 MHz @Ref Lvl 5.54 dBm VBW 3 MHz
20 dBm 5.50580160 GHz SWT 5 ms Unit dBm 20 dBm 5.58225451 GHz SWT 5 ms Unit dBm
A 22 dB|Offset A 22 dB|Offset
A A
10| 1 10| T
10| 10|
W Y 1/ \
,auw / \‘\‘\W mw/ A |
_ap| -4g
50| -50)
= -60]|
_7) -7q
—gol -80l
Center 5.5 GHz 3 MHz/ Span 30 MHz Center 5.58 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 [ritle: Job Number: 10295085
ate: 15.JUN.2014 19:10:09 ate: 15.JUN.2014 19:32:26
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl 4.85 dBm VBW 3 MHz
20 dBm 5.70135271 GHz SWT 5 ms Unit dBm
A 22 dB|Offset
A
10| T
| s N
10|
Lo \
1V \
wv-'“"’"’ W
-40)|
-50)
-60]|
-70)
-80l
Center 5.7 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085
ate: 15.JUN.2014 20:05:54
Top Channel
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ISSUE DATE: 01 AUGUST 2014

Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /20 MHz / 640AM / 58.5 Mbps / MCS 6/ 5.47-5.725 GHz band

Frequency PPSD Duty cycle Corrected Limit Margin
Channel (MH2) (dBm /MH2) correction PPSD (dBm /MH2) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5500 4.6 0.3 4.9 11.0 6.1 Complied
Middle 5580 4.7 0.3 5.0 11.0 6.0 Complied
Top 5700 4.6 0.3 4.9 11.0 6.1 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB @ Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
Ref Lvl 4.55 dBm VBW 3 MHz Ref Lvl 4.66 dBm VBW 3 MHz
20 dBm 5.50538076 GHz SWT 5 ms Unit dBm 20 dBm 5.57798597 GHz SHT 5 ms Unit dBm
0 22 dB|Offset a 0 22 dB|Offset &
10| T 10| T
v A iy ] P i s e T
N \\ -10|
/ \\ // \\
_ -30|
40 -40)|
-50)
-60]|
7 -7q
a0l -80l
Center 5.5 GHz 3 MHz/ Span 30 MHz Center 5.58 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085 litle: Job Number: 10235085
ate: 15.JUN.2014 21:25:04 ate: 15.JUN.2014 21:48:07
Bottom Channel Middle Channel
Marker 1 [T1] RBUW 1 MHz RF Att 20 dB
Ref Lvl 4.55 dBm VBW 3 MHz
20 dBm 5.70249499 GHz SWT 5 ms Unit dBm
22 dB|Offset &
10 -
AL O ¥ o
I |
) WNIJ,/’ \f‘vw«m.
-7
uﬂEemer‘ 5.7 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10295085
ate: 15.JUN.2014 22:22:13
Top Channel
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ISSUE DATE: 01 AUGUST 2014

Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac /20 MHz / 640AM / 52 Mbps / MCS5 _/ 5.47-5.725 GHz band

Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Bottom 5500 4.7 0.2 4.9 11.0 6.1 Complied
Middle 5580 4.7 0.2 4.9 11.0 6.1 Complied
Top 5700 4.6 0.2 4.8 11.0 6.2 Complied
£ Marker 1 [T1] RBUW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
"% o Ssoen o ST Sme  nit ®RZ£ ain ssreis B ST Swe it die
P e i " L ] ke Vit s A G

=7

80l

-1g /
20|

AV

-40)

-50)

60

- 70|

-0l

Center 5.5 GHz 3 MHz/ Span 30 MHz Center 5.58 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10235085 [ritle: Job Number: 10295085
ate: 16.JUN.2014 00:43:50 ate: 16.JUN.2014 01:12:54
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 4.62 dBm VBW 3 MHz
20 dBm 5.70447896 GHz SWT 5 ms Unit dBm
22 dB|Offset
A
0
1
"
-7
o
Center 5.7 GHz 3 MHz/ Span 30 MHz
[ritle: Job Number: 10235085
ate: 16.JUN.2014 01:47:50
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11n /40 MHz / QPSK / 40.5 Mbps / MCS2 [/ 5.47-5.725 GHz band

Frequency PPSD Duty cycle Corrected Limit Margin
Channel (MH2) (dBm /MH2) correction PPSD (dBm /MH2) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5510 0.1 0.2 0.3 11.0 10.7 Complied
Middle 5550 0.0 0.2 0.2 11.0 10.8 Complied
Top 5670 -0.3 0.2 -0.1 11.0 11.1 Complied
Marker 1 [T1] RBIW 1 MHz RF Att 20 dB Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
@Ref Lvl 0.13 dBm VB 3 MHz @Ref Lvl 0.03 dBm VB 3 MHz
20 dBm 5.51559118 GHz SHT 5 ms Unit dBm 20 dBm 5.55607214 GHz SHT 5 ms Unit dBm
% 22 dB|Offset & % 22 dB|Offset &
10| 10|
i WMM%M TV Th 9 ,[\/V\NP\WWW“’\/"W\ TR P
10| 10|
I \ IR \
30| / \ 30 / \
40) / \\ 40 / \
-50) -50)
= -60]|
_7) -7q
-gol -0l
Center 5.51 GHz 6 MHz/ Span 60 MHz Center 5.55 GHz 6 MHz/ Span 60 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
ato: 15.JUN.2014 23:20:12 ato: 15.JUN.2014 23:25:483
Bottom Channel Middle Channel
® Marker 1 [T1] RBIW 1 MHz RF Att 20 dB
Ref Lvl -0.31 dBm VB 3 MHz
20 dBm 5.67583166 GHz SHT 5 ms Unit dBm
% 22 dB|Of fset
A
10|
i P,

T PN

Center 5.67 GHz 6 MHz/ Span 60 MHz
litle: Job Number: 10235085
ato: 15 JUN.2014 23:43:27
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)

Results: 802.11ac / 40 MHz / 640QAM / 108 Mbps / MCS 5/5.47-5.725 GHz band

Duty cycle Corrected - .
Frequency PPSD y ey Limit Margin
Channel (MH2) (dBm /MH2) correction PPSD (dBm /MH2) (dB) Result
factor (dB) (dBm /MHz)
Bottom 5510 -0.4 0.4 0.0 11.0 11.0 Complied
Middle 5550 0.0 04 0.4 11.0 10.6 Complied
Top 5670 -0.3 0.4 0.1 11.0 10.9 Complied
Marker 1 [T1] RBW 1 MHz RF Att 20 dB Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -0.39 dBm VBW 3 MHz @Ref Lvl 0.01 dBm VBW 3 MHz
20 dBm 5.51571142 GHz SWT 5 ms Unit dBm 20 dBm 5.55523046 GHz SWT 5 ms Unit dBm
A 22 dB|Offset A 22 dB|Offset
A A
10| 10|
| 3
9 MUW'\AMW"\/\ FAAR N AR 9 I AT [N"J\'W WA
10| 10|
I \ I \
30| / \ 30 / \
40 / \ 40 / \
50| -50)
= -60]|
_7) -7q
—gol -80l
Center 5.51 GHz 6 MHz/ Span 60 MHz Center 5.55 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085 [ritle: Job Number: 10295085
ate: 16.JUN.2014 02:43:38 ate: 16.JUN.2014 02:439:41
Bottom Channel Middle Channel
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@Ref Lvl -0.29 dBm VBW 3 MHz
20 dBm 5.67498998 GHz SWT 5 ms Unit dBm
A 22 dB|Offset
A
10|
L
! WMNMMrWW\,\\W TN T
10|
. // \\
30|
40 / \
-50)
-60]|
-70)
-80l
Center 5.67 GHz 6 MHz/ Span 60 MHz
[ritle: Job Number: 10295085
ate: 16.JUN.2014 03:07:11
Top Channel
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Transmitter Maximum Power Spectral Density (5.25-5.

35 GHz & 5.47-5.725 GHz bands)

(continued)
Results: 802.11ac /80 MHz / QPSK / 87.8 Mbps / MCS 2 /5.47-5.725 GHz band
Duty cycle Corrected - .
Channel Fre(ﬂﬂu:;)cy ( dBTnP/SMDHz) correction PPSD ( dBIFr:n;l:;IHz) M(%ré;)ln Result
factor (dB) (dBm /MHz)
Single 5530 -3.5 0.3 -3.2 11.0 14.2 Complied
@ Marker 1 LT1 oW Tz RF ALt 20 0B
) 21.8 @B Offsgt : &
ADW Lw
) ﬂEenter 5.53 GHz 12 MHz/ Span 120 MHz
Pate; o s obis 0330538
Single Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band)

Test Summary:

Test Engineer: Nick Steele Test Date: 16 June 2014
Test Sample IMEI: 004402452706116
FCC Reference: Part 15.407(a)(3)

Test Method Used:

As detailed in KDB 789033 D02 Section Il.F. referencing 1.E.2.e)

Environmental Conditions:

Temperature (T):

24

Relative Humidity (%):

40

Note(s):

1. FCC Part 15.407(a)(3) limit for PPSD in the 5.725-5.85 GHz operating band is <30 dBm/500 kHz.
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

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

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (Ic\4/IHz) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Bottom 5745 24 0.3 2.7 30.0 27.3 Complied
Middle 5785 2.1 0.3 2.4 30.0 27.6 Complied
Top 5825 2.2 0.3 2.5 30.0 27.5 Complied
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB ® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 2.36 dBm VB 2 MHz Ref Lvl 2.06 dBm VB 2 MHz
20 dBm 5.74376754 GBHz SWT 5 ms Unit dBm 20 dBm 5.78340681 GHz SWT 5 ms Unit dBm
X 22 dB|Of fset & X 22 dB|Of fset &
10| 10|
1 1
ol APt e |l p il g, ol St oA A LA AL b
/ru\wv AT i w { WW“\ /‘\V’ v LT VAL | i n,\
-10 -10|
7 \ 7 N
30| 30|
/,J
bone™ \ el
-40)| W -40)| [t
_s0 -50
= 60
_7) -7q
-80l -0l
Center 5.745 GHz 3 MHz/ Span 30 MHz Center 5.785 GHz 3 MHz/ Span 30 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16 . JUN.2014  12:04:24 Pate: 16.JUN.2014 12:04:56
Bottom Channel Middle Channel
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 2.20 dBm VB 2 MHz
20 dBm 5.82370741 GHz SWT 5 ms Unit dBm
ZD 22 dB|Of fset
A
10)
1
ol FIVAY MVI\VLLA\' f\v'L“/u\ '%MI\W“HA l\uu Ay
J Ll A
-20| J\j e
gL/ N\
|~~~ W
-4
-50|
-60|
-70|
-0l
Center 5.825 GHz 3 MHz, Span 30 MHz
ritle: Job Number: 10235085
Pate: 16, JUN. 2014  12:05:28
Top Channel
UL VS LTD Page 111 of 175




TEST REPORT

VERSION 2.0
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11n / 20 MHz / 64QAM / 58.5 Mbps / MCS 6

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (Ic\4/IHz) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Bottom 5745 1.9 0.3 2.2 30.0 17.8 Complied
Middle 5785 1.9 0.3 2.2 30.0 17.8 Complied
Top 5825 2.0 0.3 2.3 30.0 17.7 Complied
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB ® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.86 dBm VB 2 MHz Ref Lvl 1.91 dBm VB 2 MHz
20 dBm 5.74BB7776 GHz SWT 5 ms Unit dBm 20 dBm 5.78160321 GHz SWT 5 ms Unit dBm
X 22 dB|Of fset X 22 dB|Of fset
A A
10| 10|
1 1
ol rﬂ A“u. et J\’ Jvml\l o ‘Y“V xr I{h \v"u"w\‘ q DA AAX, A AN /uhl\‘,/x\,duz\ MpAMAA A
-10 -10|
20| / \4 20| / \
17 ] [/ \
fr ™) H s b b v
_ap| -4g
_s0 -50
= 60
- 70| - 70|
-80l -0l
Center 5.745 GHz 3 MHz/ Span 30 MHz Center 5.785 GHz 3 MHz/ Span 30 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16.JUN.2014 12:06:00 Pate: 16.JUN.2014 12:06:32
Bottom Channel Middle Channel
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 2.01 dBm VB 2 MHz
20 dBm 5.81871743 GHz SWT 5 ms Unit dBm
ZD 22 dB|Of fset
A
10)
1
ol \]M\JYVA‘,"“'IJ ﬁAﬁl\(l“M\iﬂ“‘\ﬁ;‘f v}‘
-10|
20| / \
30| / \\
M/J P
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-50|
-60|
-70|
-0l
Center 5.825 GHz 3 MHz, Span 30 MHz
ritle: Job Number: 10235085
Pate: 16, JUN. 2014 12:07:04
Top Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11ac /20 MHz / 640AM / 52 Mbps / MCS5

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (Ic\4/IHz) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Bottom 5745 1.8 0.2 2.0 30.0 18.0 Complied
Middle 5785 1.9 0.2 2.1 30.0 17.9 Complied
Top 5825 1.9 0.2 21 30.0 17.9 Complied
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB ® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.78 dBm VB 2 MHz Ref Lvl 1.89 dBm VB 2 MHz
20 dBm 5.742444B9 GHz SWT 5 ms Unit dBm 20 dBm 5.78376754 GHz SWT 5 ms Unit dBm
X 22 dB|Of fset X 22 dB|Of fset
A A
10| 10|
1 1
q (PRPY NI A Y ITRCTE RORTTIEN Ty q TR ANT W PN & WL
e i Ak it [ttt v vy
-10 -10|
Lo \ L \
1 N [/ X
brens —_— | oo N
_ap| -4g
-50) -50)
= 60
- 70| - 70|
-80l -0l
Center 5.745 GHz 3 MHz/ Span 30 MHz Center 5.785 GHz 3 MHz/ Span 30 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16 . JUN.2014 12:08:41 Pate: 16 . JUN.2014 12:08:13
Bottom Channel Middle Channel
® Marker 1 [T1] RBW 500 kHz RF Att 20 dB
Ref Lvl 1.90 dBm VB 2 MHz
20 dBm 5.82016032 GHz SWT 5 ms Unit dBm
ZD 22 dB|Of fset
A
10)
1
J SR T FTIVTI RIS ST W]
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W M s
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-60|
-70|
-0l
Center 5.825 GHz 3 MHz, Span 30 MHz
ritle: Job Number: 10235085
Pate: 16, JUN. 2014  12:08:45
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11n /40 MHz / OPSK / 40.5 Mbps / MCS2

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (Ic\4/IHz) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Bottom 5755 -29 0.4 -2.5 30.0 32.5 Complied
Top 5795 -3.2 0.4 -2.8 30.0 32.8 Complied
Marker 1 [T1] RBW 500 kHz RF Att 20 dB Marker 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl -2.92 dBm VBW 2 MHz @Ref Lvl -3.16 dBm VBW 2 MHz
20 dBm 5.75037074 GHz SHT 5 ms Unit dBm 20 dBm 5.78013026 GHz SHT 5 ms Unit dBm
0 22 dB|Offset 0 22 dB|Offset
A A
10| 10|
0l + 0l 4
AN e P WA AR i e s 4 AL ALy
) MA\/M\W ) J»w\\
IS | IS |
|l \ |l \
40 / \ 40 / \
-50| -50)
= 60
_7) -7q
~80l -80l
Center 5.755 GHz 6 MHz/ Span 60 MHz Center 5.795 GHz 6 MHz/ Span 60 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16 . JUN.2014 12:07:36 Pate: 16 . JUN.2014 12:08:08
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11ac / 40 MHz / 640AM / 108 Mbps / MCS 5

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (Ic\4/IHz) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Bottom 5755 -3.3 0.4 -2.9 30.0 32.9 Complied
Top 5795 -3.5 0.4 -3.1 30.0 33.1 Complied
Marker 1 [T1] RBW 500 kHz RF Att 20 dB Marker 1 [T1] RBW 500 kHz RF Att 20 dB
@Ref Lvl -3.34 dBm VBW 2 MHz @Ref Lvl -3.46 dBm VBW 2 MHz
20 dBm 5.76768537 GHz SHT 5 ms Unit dBm 20 dBm 5.79996998 GHz SHT 5 ms Unit dBm
0 22 dB|Offset 0 22 dB|Offset
A A
10| 10|
0] + 0 t
I iy " d"‘ fbto, 1““’ Ko A pAY WAM Mkhwwm,mq

Center 5.755 GHz 6 MHz/ Span 60 MHz Center 5.795 GHz 6 MHz/ Span 60 MHz
litle: Job Number: 10235085 litle: Job Number: 10235085
Pate: 16 . JUN.2014 12:10:17 Pate: 16 . JUN.2014 12:10:483
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (5.725-5

.85 GHz band) (continued)

Results: 802.11ac /80 MHz / QPSK / 87.8 Mbps / MCS 2

Frequenc PPSD Duty cycle Corrected Limit Marain
Channel (I(\1/IHZ) y (dBm /500 correction PPSD (dBm | (dBm /500 (dlg) Result
kHz) factor (dB) /500 kHz) kHz)
Single 5775 -6.2 0.3 -5.9 30.0 35.9 Complied
Marker 1 [T1] RBW 500 kHz RF Att 20 dB
@”Zé ain S B SN Swe it die
i 1
" ( unlh A wwv\mm\
;BDEQH(QP 5.775 GHz 12 MHz/ Span 120 MHz
Peies e Na0ns raeriien
Single Channel
Test Equipment Used:
Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | Not stated 14 Mar 2015 12
M127 | Spectrum Analyser | Rohde & Schwarz | FSEB 30 842 659/016 | 19 Aug 2014 12
A1998 | Attenuator Huber & Suhner 6820.17.B 07101 Calibrated -
before use
G0608 | Signal Generator Rohde & Schwarz | SMIQ 06B | 838341/033 | 14 Feb 2015 12
M199 | Power Meter Rohde & Schwarz | NRVS 827023/075 | 08 Apr 2016 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 23 Apr 2016 24
A1256 | Power Supply Unit | Farnell 11E30/1B 000378 Calibrated -
before use
M1229 | Multimeter Fluke 179 87640015 24 Apr 2015 12
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5.2.7. Transmitter Out of Band Radiated Emissions

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 13 June 2014

Test Sample IMEI: 004402452705282

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

Test Method Used: As detailed in KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.5
Frequency Range: 9 kHz to 1000 MHz

Environmental Conditions:

Temperature (C): 26
Relative Humidity (%): 30
Noteg S):

1. Measurements below 1 GHz were limited to the 5.25-5.35 GHz band, the EUT was transmitting with a
data rate of 12 Mbps (802.11a) as it produced the highest conducted output power and was therefore
deemed worst case.

2. Pre-scans with the EUT transmitting on the top channel were measured according to FCC Part
15.407(b)(2) which states for transmitters operating in the band 5.25 to 5.35 GHz: all emissions outside
of the band 5.15-5.35 GHz 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.qg. restricted bands of operation.

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

4. 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.

5. Inaccordance with FCC part 15.33, pre-scans were performed from 9 kHz to 30 MHz. As there were no
emissions observed within 20 dB of the limit, in accordance with 15.31(0), no pre-scans are included in
this test report. The pre-scans are kept on file and available upon request.

6. All emissions shown on the pre-scan plots were found to be below the measurement system noise floor
or ambient, therefore the highest peak noise floor reading of the measuring receiver was recorded in the
table below.

7. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Results: Top Channel / Field Strength

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
995.371 Horizontal 33.5 54.0 20.5 Complied
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5JDO1lI

Transmitter Qut of Band Radiated Emissions (5.25-5.

35 GHz band operation) (continued)

Level in dBuV/m

FCC Part 15 Class B Feld

4,—‘ 995.370741 MH

4 33,516 BV

2

30M 50 60 80 100M Frequ:nocljl . HZSOO 400 500 800 1G
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval

Due (Months)

M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated | 31 Dec 2014 12
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 26 Nov 2014 12
G0543 | Amplifier Sonoma 310N 230801 19 Aug 2014 3
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2015 12
A490 Antenna Chase CBL6111A | 1590 29 Apr 2015 12
A1834 | Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
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Transmitter Qut of Band Radiated Emissions (5.15-5. 25 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 16 June 2014 &
17 June 2014
Test Sample IMEI: 004402452705282
FCC Reference: Part 15.407(b)(1),(7) & 15.209(a)
Test Method Used: As detailed in KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (T): 25

Relative Humidity (%): 42

Note(s):

1. FCC Part 15.407(b)(1) states for transmitters operating in the band 5.15 to 5.25 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.

Pre-scans were performed with the EUT transmitting on top channel in the 5.25 to 5.35 GHz band. An
inquiry was made to the FCC and the response was pre-scans could be performed in the band with the
highest conducted output power and all final measurements should be performed on any emissions seen
in each band.

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

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

In accordance with KDB 789033 Section I.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

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

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number K0001) at a distance of 3 metres. The EUT was placed at a
height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Qut of Band Radiated Emissions (5.15-5.

25 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5397.644 Horizontal -41.6 -27.0 14.6 Complied
15543.526 Horizontal -43.8 -27.0 16.8 Complied
Results: Bottom Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
5397.644 Horizontal 53.6 54.0 0.4 Complied
15543.526 Horizontal 51.4 54.0 2.6 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5410.385 Horizontal -41.9 -27.0 14.9 Complied
15603.846 Horizontal -43.2 -27.0 16.2 Complied
Results: Middle Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
5410.385 Horizontal 53.3 54.0 0.7 Complied
15603.846 Horizontal 52.0 54.0 2.0 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5454.696 Horizontal -41.4 -27.0 14.4 Complied
15714.391 Horizontal -43.4 -27.0 16.4 Complied
Results: Top Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
5454.696 Horizontal 53.8 54.0 0.2 Complied
15714.391 Horizontal 51.8 54.0 2.2 Complied
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Transmitter Qut of Band Radiated Emissions (5.25-5. 35 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 16 June 2014 &
17 June 2014
Test Sample IMEI: 004402452705282
FCC Reference: Part 15.407(b)(2),(7) & 15.209(a)
Test Method Used: As detailed in KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (T): 25

Relative Humidity (%): 41

Note(s):

1. FCC Part 15.407(b)(2) states for transmitters operating in the band 5.25 to 5.35 GHz: all emissions

10.

outside of the 5.15-5.35 GHz band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of
15.205 apply e.qg. restricted bands of operation.

Pre-scans were performed with the EUT transmitting on the top channel in this band. An inquiry was
made to the FCC and the response was pre-scans could be performed in the band with the highest
conducted output power (802.11a / 12 Mbps) and all final measurements should be performed on any
emission seen for each band.

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

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

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

In accordance with KDB 789033 Section 11.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

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.

Pre-scan plots 4 to 6 GHz and the two restricted band plots (4.5 to 5.15 and 5.35 to 5.46 GHz) were
performed with 4000 Sweep points and 103 sweep points in accordance with KDB 789033 II.G.6.c)(iii).
All other meausrments were performed with the instruments default setting of 625 sweep points.

Measurements were performed across the two restricted bands closest to the bands of operation with
the EUT transmitting on the top channel in the 5.25 to 5.35 GHz band. Plots are included in this section
of the test report. Peak and average measurements were made.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number K0001) at a distance of 3 metres. The EUT was placed at a
height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Qut of Band Radiated Emissions (5.25-5.

35 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5483.942 Horizontal -41.5 -27.0 14.5 Complied
15781.763 Horizontal -42.7 -27.0 15.7 Complied
Results: Bottom Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
15781.763 Horizontal 525 54.0 15 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5505.016 Horizontal -41.1 -27.0 141 Complied
15837.917 Horizontal -42.3 -27.0 15.3 Complied
Results: Middle Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin
. Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
15837.917 Horizontal 52.9 54.0 1.1 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5546.442 Horizontal -40.1 -27.0 131 Complied
15958.878 Horizontal -42.4 -27.0 154 Complied
Results: Top Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin
. Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
10640.577 Horizontal 43.9 54.0 10.1 Complied
15958.878 Horizontal 52.8 54.0 1.2 Complied
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Transmitter Out of Band Radiated Emissions (5.25-5. 35 GHz band operation) (continued)

RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marke
VBW 3 MHz 18.30 dB 5.540564103 CHz VBW 3 MHz
Ref 80 dBuvV Att 0dB SWT 20 ms 4.0001 z Ref 110 dBpv At 0dB SWT 20 ms
80 Offsgt 1148 110 Offsgt 11ds M
Ma
[P 1Pk
VIEW
D1 55.1 dBuv. Ma
. Mvwwmwww o174 sy
Sy
SWh 1894y JJ .l L
T TR T TR AT O 2 \ . L
1
ST R SOV NS, e O
10
2 10
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 200 MHz/ Stop 6 GHz
10295085 10295085
[Date: 16.JUN.2014 22:05:49 Date: 16.JUN.2014 20:09:56
RBW 1 MHz Marker 1 [T1] MARKER 1 RBW 1 MHz Marker 1 [T1
VBW 3 MHz dBj 5.3503575 CHz VBW 3 MHz 1.06
Ref 110 dBuv At 0dB SWT 20 ms Ref 110 dBuv At 0dB SWT 20 ms
110 Offsgt 1148 110 Offset 11ds M
L P 1PK
VIEW
2R
viEw
D1 74 dBYV
SWi 108054 iy
T TN [T n
A TR YRR YT A P e TR AT BT P L T e e e
2
| TR [ St RS S—— = o Ry ———— Fow—
10 10
Start 4.5 GHz 65 MHz/ Stop 5.15 GHz Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
10295085 10295085
[Date: 16.JUN.2014 20:21:29 Date: 16.JUN.2014 20:26:05

Restricted Band 4.5 GHz to 5.15 GHz Restricted Band 5.35 GHz to 5.46 GHz

UL VS LTD Page 123 of 175



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10295085JDO01I

ISSUE DATE: 01 AUGUST 2014

Transmitter Qut of Band Radiated Emissions (5.25-5.

35 GHz band operation) (continued)

RBW 1 MHz Marker 1 [T1 RBW 1 MHz Ma
VBW 3 MHz . VBW 3 MHz
Ref 80 dBuvV Att 0dB SWT 20 ms iz Ref 80 dBuvV Att 0dB SWT 30 ms
80 Offsgt 1dg 80 Offset 0.7 ¢iB Marke
Ma
[P [L P
VIED VIED
o1 s4amfv o1 saasjv
T T
R PPV JURU ISR SOV TR L PP B SO B M
| 7 A s,
BT w
F-10 F-10
20 20
Start 6GHz 200 MHz/ Stop 8GHz Start 8GHz 475 MHz! Stop 1275 GHz
10205085 10205085
Date: 16.JUN.2014 21:57:09 Date: 16.JUN.2014 23:49:02
RBW 1 MHz Marker 1 [T1 RBW 1 MHz Marker 1 [T1
VBW 3 MHz VBW 3 MHz
Ref 80 dBuvV Att 0dB SWT 35 ms Ref 80 dBuvV Att 0dB SWT 50 ms
80 Offsgt 1dg Mai 80
[ P4 [ P4
el el
—to1s4amfv > o1 saasjv
k . WY prn g\ i A
PR | a1 Py WAV A VECN T e
F-10 F-10
20 20
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 850 MHz/ Stop 265 GHz
10205085 10205085
Date: 16.JUN.2014 22:32:44 Date: 16.JUN.2014 22:16:10
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Transmitter Out of Band Radiated Emissions (5.25-5. 35 GHz band operation) (continued)

® RBW 1 MHz Marker 1
VBW 3 MHz

Ref 80 dBuv Att 0dB SWT 80 ms

)
L

o154 ey

e
My M v
T BTSN

F-10

20

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

10205085
Date: 16.JUN.2014 19:10:04

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Out of Band Radiated Emissions (5.47-5. 725 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 16 June 2014 &
17 June 2014
Test Sample IMEL: 004402452705282
FCC Reference: Part 15.407(b)(3),(7) & 15.209(a)
Test Method Used: As detailed in KDB 789033 II.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (C): 25

Relative Humidity (%): 41

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.

Pre-scans were performed with the EUT transmitting on top channel in the 5.25 to 5.35 GHz band. An
inquiry was made to the FCC and the response was pre-scans could be performed in the band with the
highest conducted output power and all final measurements should be performed on any emissions seen
in each band.

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

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

In accordance with KDB 789033 Section 11.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

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

The third harmonic can be seen on the pre-scan plot 12.75 to 18 GHz when the EUT is transmitting on
top channel in the 5.25 to 5.35 band. This harmonic was investigated for this band and found to be below
the measurement noise floor on bottom, middle and top channels.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number KO0O1) 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 Qut of Band Radiated Emissions (5.47-5. 725 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5721.827 Horizontal -41.3 -27.0 14.3 Complied
11002.596 Horizontal -47.9 -27.0 20.9 Complied
Results: Bottom Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
11002.596 Horizontal 47.3 54.0 6.7 Complied
Results: Middle Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5820.064 Horizontal -42.2 -27.0 15.2 Complied
11159.872 Horizontal -45.5 -27.0 18.5 Complied
Results: Middle Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin
. Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
11159.872 Horizontal 49.7 54.0 4.3 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5940.256 Horizontal -42.8 -27.0 15.8 Complied
11401.250 Horizontal -48.7 -27.0 21.7 Complied
Results: Top Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin
. Result
(MHz) Polarity (dB uv/m) (dB uV/m) (dB)
11401.250 Horizontal 46.5 54.0 7.5 Complied
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Transmitter Qut of Band Radiated Emissions (5.725-5 .85 GHz band operation) (continued)

Test Summary:

Test Engineer: Andrew Edwards Test Dates: 16 June 2014 &
17 June 2014
Test Sample IMEI: 004402452705282
FCC Reference: Part 15.407(b)(4),(7) & 15.209(a)
Test Method Used: As detailed in KDB 789033 I.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (T): 25

Relative Humidity (%): 41

Note(s):

1. FCC Part 15.407(b)(4) states for transmitters operating in the band 5.725 to 5.85 GHz: all emissions

10.

within the frequency range from the band edge to 10 MHz above or below the band edge shall not
exceed -17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge will not exceed
-27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply e.g. restricted bands of operation.

Pre-scans were performed with the EUT transmitting on top channel in 5.25 to 5.35 GHz band. An
inquiry was made to the FCC and the response was pre-scans could be performed in the band with the
highest conducted output power and all final measurements should be performed on any emissions seen
in each band.

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

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

In accordance with KDB 789033 Section I.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

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

The emission on the 4 to 6 GHz pre-scan at approximately 5464 MHz was investigated on bottom,
middle and top channels for this band. No emissions were observed for middle and top channels.

The emission on the 8 to 12.75 GHz pre-scan at approximately 8636 MHz was investigated on bottom,
middle and top channels for this band. No emissions were observed for all three channels.

The third harmonic can be seen on the pre-scan plot 12.75 to 18 GHz when the EUT is transmitting on
top channel in the 5.25 to 5.35 band. This harmonic was investigated for this band and found to be below
the measurement noise floor on bottom, middle and top channels.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number 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 Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Results: Bottom Channel / EIRP

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
5996.234 Horizontal -42.8 -27.0 15.8 Complied
Results: Bottom Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/im) (dB)
11489.135 Horizontal 455 54.0 8.5 Complied
Results: Middle Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpV/m) (dB uVv/m) (dB)
11569.715 Horizontal 45.0 54.0 9.0 Complied
Results: Top Channel / Field Strength
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/im) (dB)
11646.442 Horizontal 441 54.0 9.9 Complied
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Transmitter Qut of Band Radiated Emissions (5.725-5

.85 GHz band operation) (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated 14 Mar 2015 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 14 Nov 2014 12
M1622 | Thermohygrometer | JM Handelspunkt | 30.5015.06 | None stated 31 Dec 2014 12
G0543 | Amplifier Sonoma 310N 230801 19 Aug 2014 3
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2015 12
A490 Antenna Chase CBL6111A | 1590 29 Apr 2015 12
A1834 | Attenuator Hewlett Packard 8491B 10444 15 Nov 2014 12
KO0O1 | 5m RSE Chamber | Rainford EMC N/A N/A 26 Nov 2014 12
M1874 | Test Receiver Rohde & Schwarz | ESU26 100553 13 May 2015 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 18 May 2015 12
A1818 | Antenna EMCO 3115 00075692 14 Nov 2014 12
A253 Antenna Flann Microwave | 12240-20 128 14 Nov 2014 12
A254 Antenna Flann Microwave | 14240-20 139 14 Nov 2014 12
A255 | Antenna Flann Microwave | 16240-20 519 14 Nov 2014 12
A256 Antenna Flann Microwave | 18240-20 400 14 Nov 2014 12
A436 | Antenna Flann Microwave | 20240-20 330 14 Nov 2014 12
A203 Antenna Flann Microwave | 22240-20 343 19 May 2016 36
Al1396 | Attenuator Huber & Suhner 6810.17.B 757987 02 May 2015 12
A1980 | High Pass Filter AtlanTecRF AFH-06000 | 09110900303 | 12 Apr 2015 12
A2133 | Low Pass Filter AtlanTecRF AFL-04000 | JFB1006-002 | 25 Apr 2015 12
A2176 | High Pass Filter AtlanTecRF AFH-07000 | 800980 12 Apr 2015 12
A1785 | Pre Amplifier Farran FLNA-28-30 FTL 6483 13 Jan 2015 12
Technology
M1630 | Test Receiver Rohde & Schwarz | ESU40 100233 13 Mar 2015 12
M1251 | Multimeter Fluke 175 89170179 19 May 2015 12
S0523 | DC Power Supply | Tti PL320 224235 Calibrated -
before use
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5.2.8. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 18 June 2014
Test Sample IMEL: 004402452705282

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

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

Environmental Conditions:

Temperature (T): 25

Relative Humidity (%): 40
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Note(s):

1. AnInquiry was made to the FCC and the response 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:

0o 802.11a—- QPSK/ 12 Mbps.

802.11n HT20 — BPSK / 6.5 Mbps / MCSO0.
802.11n HT40 — BPSK / 13.5 Mbps / MCSO.
802.11ac VHT20 — BPSK /6.5 Mbps / MCSO.
802.11ac VHT40 — QPSK / 27 Mbps / MCS1.
0o 802.11ac VHT80 — QPSK/58.5 Mbps / MCS1.

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

O O O o

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

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

5. In accordance with KDB 789033 Section I1.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

6. In accordance with KDB 789033 Section I.G.6.c) Method AD (vi), the average measurements were
performed using an increased number of sweeps as calculated below:

o 802.11a/ 12 Mbps — 103 sweeps

0 802.11n HT20/ 6.5 Mbps / MCSO0 — 100 sweeps

0 802.11n HT40/ 13.5 Mbps / MCSO0 — 100 sweeps

0o 802.11lac VHT20/ 6.5 Mbps / MCSO0 — 100 sweeps
0 802.11lac VHT40/27 Mbps / MCS1 — 104 sweeps
0 802.11lac VHT80/58.5 Mbps / MCS1 — 107 sweeps

7. Inaccordance with KDB 789033 Section I1.G.6.c) Method AD (vii), for average measurements, data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 5.2.4 was added to the measured result.
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11a /20 MHz / QPSK / 12 Mbps / Peak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5149.760 56.7 74.0 17.3 Complied
5150 56.0 74.0 18.0 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 52.1 54.0 1.9 Complied
5398.654 52.7 54.0 1.3 Complied
Results: 802.11a /20 MHz / QPSK /12 Mbps / Averag e
Duty Cycle Corrected . .
Frequency Level : Limit Margin
correction Level Result
(MHz) (dBpv/m) (dB) (dB uv/m) (dBpv/m) (dB)
5149.599 43.2 0.1 43.3 54.0 10.7 Complied
5150 43.0 0.1 43.1 54.0 10.9 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11a /20 MHz / OPSK / 12 Mbps

RBW 1 MHz
VBW 3 MHz
Ref 120 dBuv At 10dB SWT 20 ms

120 Offsgt  11d8

F1

1K
MH |

D1 74 deyjv 1

20

Center 5.15 GHz 5 MHz/ Span 50 MHz

10295085
Date: 18.JUN.2014 03:31:32

MARKER 1
5.35 Gz
Ref 120 dBuv

At 10dB

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

120 Offst  11d8

"

20

Center 5.35 GHz

10295085
Date: 18.JUN.2014 03:38:37

23 MHz/

Span 230 MHz

Lower Band Edge Peak Measurement

MARKER 1 RBW 1 MHz

5.149599359 CHz VBW 3 MHz
Ref 120 dBuv Att 10dB SWT 20 ms
120 Offsgt 11d8
b
L
f
]
|
|
o 100t s /
i ]
s T
0
0
Center 5.15GHz 5 MHz/ Span 50 MHz
10295085

Date: 18.JUN.2014 03:34:12

Lower Band Edge Average Measurement

Upper Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

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

Frequency

Level

Limit

Margin

(MH2) (dB pV/m) (dBpV/m) (dB) Result
5149.439 56.6 74.0 17.4 Complied
5150 55.9 74.0 18.1 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuv/m) (dBuVv/m) (dB)
5350 50.7 54.0 3.3 Complied
5400.128 52.9 54.0 1.1 Complied
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCSO _/ Average
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBuVv/m) (dB)
5150 42.7 54.0 11.3 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCSO0

RBW 1 MHz Marker 1 [T1 RBW 1 MHz
VBW 3 MHz

VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
120 Offsgt 11d8 Marl 120 Offsgt 11d8
I Bt
[
| | Py

I . // el

ol o™
VPRI R STt VU Rumonosiord MW e k] o]
szr\rev 5.15 GHz 5 MHz/ Span 50 MHz szr\rev 5.35GHz 23 MHz/ Span 230 MHz
10295085 10295085
Date: 18.JUN.2014 03:49:36 Date: 18.JUN.2014 03:41:36
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
MARKER 1 RBW 1 MHz A

5.15 Ckz VBW 3 MHz

Ref 120 dBuv Att 10 dB SWT 20 ms

120 Offset 11ds

s
o= |

|
N I SRS ey
i

)

Center 5.15GHz 5 MHz/ Span 50 MHz
10295085

Date: 18.JUN.2014 03:45:07

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0O / Peak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpv/m) (dB)
5147.356 56.0 74.0 18.0 Complied
5150 54.3 74.0 19.7 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dBpv/m) (dB)
5350 511 54.0 2.9 Complied
5400.497 52.8 54.0 1.2 Complied
Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0 __/ Average
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dBpv/m) (dB)
5149.760 42.5 54.0 11.5 Complied
5150 42.3 54.0 11.7 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCSO0

RBW 1 MHz Marker 1 [T1 RBW 1 MHz T
VBW 3 MHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
120 Offset 11d8 Marl 120 Offsgt 11ds Mai
[P [P
‘
f 41»
// [
[N o T el 2
s o VRN WOV oot A | artorr]
Center 5.15GHz 5 MHz/ Span 50 MHz Center 5.35GHz 23 MHz/ Span 230 MHz
10295085 10295085
Date: 18.JUN.2014 04:15:30 Date: 18.JUN.2014 04:03:55
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
MARKER 1 RBW 1 MHz Mar
5. 149759615 CHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms
120 Offset 11d8 Mar
L
W |,
. ]
ey |
[ -
i
=
Center 5.15GHz 5 MHz/ Span 50 MHz
10295085

Date: 18.JUN.2014 04:07:19

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0__/ Peak
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
5149.119 60.4 74.0 13.6 Complied
5150 58.8 74.0 15.2 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
5350 50.7 54.0 3.3 Complied
5407.131 52.7 54.0 1.3 Complied
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO _/ Average
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
5150 46.3 54.0 7.7 Complied
ULVSLTD
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO0

RBW 1 MHz Marker 1 [T1 RBW 1 MHz 1
VBW 3 MHz VBW 3 MHz
Ref 120 dBuV At 10dB SWT 20 ms Ref 120 dBuV At 10dB SWT 20 ms
120 Offsgt  11d8 120 Offsgt  11d8 Mal
Ly 4P7131410{GHz
I I

.
\
\
U

/
‘ /
A /
w el A T e T ST P v
)
T PR R N O AN v IOV
Center 5.15GHz 5 MHz/ Span 50 MHz Center 5.35GHz 23 MHz/ Span 230 MHz
10295085 10295085
Date: 18.JUN.2014 03:52:45 Date: 18.JUN.2014 03:59:59
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
MARKER 1 RBW 1 MHz Mar
5.15 Crz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms
120 Offsgt 11d8
L
W |,
/
L
W’/-//
o
a
Center 5.15GHz 5 MHz/ Span 50 MHz
10295085

Date: 18.JUN.2014 03:54:16

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac / 40 MHz / QPSK /27 Mbps / MCS1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5147.436 60.5 74.0 13.5 Complied
5150 59.1 74.0 14.9 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.0 54.0 3.0 Complied
5411.923 53.1 54.0 0.9 Complied
Results: 802.11ac / 40 MHz / QPSK / 27 Mbps / MCS1 / Average
Frequency Level Duty CYCIG Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5150 46.5 0.4 46.9 54.0 7.1 Complied
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TEST REPORT

VERSION 2.0
GHz band operation) (continued)

RBW 1 MHz

Transmitter Band Edge Radiated Emissions (5.15-5.25
Results: 802.11ac / 40 MHz / OPSK / 27 Mbps / MCS1

Ref 120 dBpV
t 11dB
5411923077 [o)

RBW 1 MHz Marker 1 [T1
VBW 3 MHz
120 Offs

SWT 20 ms

k1

Ref 120 dBuV At 10dB

120 Offsgt 118

Bt
=
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|
—km 7adefv

ot / \
IPRITFYPT PR
| R 1
TRV WAL TP
Center 5.15GHz 5 MHz/ Span 50 MHz Center 5.35GHz 23 MHz/ Span 230 MHz
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Date: 18.JUN.2014 04:21:23 Date: 18.JUN.2014 04:29:33
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
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Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.15-5.25

GHz band operation) (continued)

Results: 802.11ac / 80 MHz / QPSK / 58.5 Mbps / MCS 1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5141.426 61.2 74.0 12.8 Complied
5150 59.5 74.0 145 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 51.5 54.0 25 Complied
5380.962 52.4 54.0 1.6 Complied
Results: 802.11ac / 80 MHz / QPSK / 58.5 Mbps / MCS 1 / Average
Frequency Level Duty CYCIG Corrected Limit Margin
(MH2) (dBpV/m) correction Level (dB pV/m) (dB) Result
(dB) (dBpv/m)
5149.760 46.9 0.3 47.2 54.0 6.8 Complied
5150 46.7 0.3 47.0 54.0 7.0 Complied
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Transmitter Band Edge Radiated Emissions (5.15-5.25 GHz band operation) (continued)
Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1

VARKER 1 RBW 1 MHz Marker 1[TL RBW 1 MHz
5.141426282 Chz VBW 3 MHz VBW 3 MHz
Ref 120 dBUV. At 10d8 SWT 20ms Ref 120 dBUV At 10d8 SWT 20ms
120 Offst 118 Mar 120 Offst 118
St f1
1 PK [P
v | L
/ m’\
o174 dBiv ——{—{o1 74 aBjv
/7 |
\
" Y \
o oo~ s o S|
“M«Ww H
R L e
A A
20 20
Center 5.15GHz 5 MHz Span 50 MHz Center 5.35GHz 23 MHz/ Span 230 MHz
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Date: 18.JUN.2014 04:44:57 Date: 18.UN.2014 04:35:05

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

Test Summary:

Test Engineer:

Andrew Edwards Test Date:

18 June 2014

Test Sample IMEI:

004402452705282

FCC Reference:

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

Test Method Used:

ANSI C63.10 Section 6.9.2 & KDB 789033 II.G.

Environmental Conditions:

Temperature (C):

24

Relative Humidity (%):

40
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Note(s):

1. An Inquiry was made to the FCC and the response 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- QPSK/ 12 Mbps.

802.11n HT20 — BPSK / 6.5 Mbps / MCSO.
802.11n HT40 — BPSK / 13.5 Mbps / MCSO0.
802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO0.
802.11ac VHT40 — QPSK/ 27 Mbps / MCSL1.
0 802.11lac VHT80 — QPSK/ 58.5 Mbps / MCSL1.

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

O O o o

3. For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply. Tests were performed in these restricted bands of operation with
the EUT transmitting on the bottom and top channels within 5.25-5.35 GHz band, the results are
included in the transmitter 5.25-5.35 GHz band radiated spurious emissions section of this test report.

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

5. In accordance with KDB 789033 Section I1.G.1.c) if the peak measurement is below the average limit, it
is not necessary to perform a separate average measurement.

6. In accordance with KDB 789033 Section I.G.6.c) Method AD (vi), the average measurements were
performed using an increased number of sweeps as calculated below:

o 802.11a/ 12 Mbps — 103 sweeps

0 802.11n HT20 /6.5 Mbps / MCSO — 100 sweeps

0 802.11n HT40/ 13.5 Mbps / MCSO — 100 sweeps

0o 802.11ac VHT20/ 6.5 Mbps / MCSO0 — 100 sweeps
o 802.11ac VHT40/ 27 Mbps / MCS1 — 104 sweeps
0o 802.11lac VHT80/58.5 Mbps / MCS1 — 107 sweeps

7. In accordance with KDB 789033 Section I.G.6.c) Method AD (vii), for average measurements, data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 5.2.4 was added to the measured result.
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11a /20 MHz / QPSK / 12 Mbps / Peak

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpv/m) (dB)
5350 58.0 74.0 16.0 Complied
5350.080 58.5 74.0 15.5 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dB uV/m) (dBpVv/im) (dB)
5077.388 52.0 54.0 2.0 Complied
5150 50.7 54.0 3.3 Complied

Results: 802.11a /20 MHz / QPSK /12 Mbps / Averag e

Frequency Level Duty Cycle Corrected Limit Margin
correction Level Result
(MHz) (dBpv/m) (dB) (dB uv/m) (dBpVv/m) (dB)
5350 45.3 0.1 454 54.0 8.6 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

RBW 1 MHz Marker 1 RBW 1 MHz T1
VBW 3 MHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
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Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

MARKER 1 RBW 1 MHz Mar
5.35 Ckz VBW 3 MHz
Ref 120 dBuv Att 10 dB SWT 20 ms
120 Offset 11ds
b
=
\
\
\
W)
.
|
i
»
Center 5.35GHz 5 MHz/ Span 50 MHz
10295085

Date: 18.JUN.2014 00:46:09

Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

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

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpv/m) (dB)
5350 57.8 74.0 16.2 Complied
5352.003 58.5 74.0 15.5 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5119.407 524 54.0 1.6 Complied
5150 50.3 54.0 3.7 Complied
Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCSO _/ Average
Frequency Level Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5350 445 54.0 9.5 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11n /20 MHz / BPSK / 6.5 Mbps / MCS0
RBW 1 MHz Marker 1 RBW 1 MHz
VBW 3 MHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
120 Offset 11d8 Marl 120 Offsgt 11ds Mai
Im Im
L / L
Wﬁ \MMWW )
Mo
M ket fhkina.d Aatand
e u "
Center 5.15GHz 23 MHz/ Span 230 MHz Center 5.35GHz 5 MHz/ Span 50 MHz
10295085 10295085
Date: 18.JUN.2014 00:54:56 Date: 18.JUN.2014 01:02:08
Upper Band Edge Peak Measurement

Lower Band Edge Peak Measurement

MARKER 1
5.35 Crz

RBW 1 MHz Mar
VBW 3 MHz

Ref 120 dBuv Att 10 dB SWT 20 ms
120 Offset 11ds
b
|o=
=
AW
\N,\,\q«*\‘\‘
| e e S N |
i
»
Span 50 MHz

Center 5.35GHz

10295085
Date: 18.JUN.2014 00:58:54

Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0 / Peak

Frequency (MHz) Level Limit Margin Result
(dBpVv/m) (dBpv/m) (dB)
5350 58.1 74.0 15.9 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5124.567 51.6 54.0 2.4 Complied
5150 51.3 54.0 2.7 Complied

Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0O / Average

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5350 43.7 54.0 10.3 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCSO0
=, = I=

|

| \

i T
7m\;‘4 anfv

———o1 72 dspv ]
{
WMW‘* g

R
Center 5.15GHz 23 MHz/ Span 230 MHz Center 5.35GHz 5 MHz/ Span 50 MHz
10295085 10295085
Date: 18.JUN.2014 01:27:11 Date: 18.JUN.2014 01:19:57
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
MARKER 1 RBW 1 MHz Mar
5.35 CFz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms
120 Offsgt 11d8
L
W |,

20
Center 5.35GHz Span 50 MHz

10295085
Date: 18.JUN.2014 01:21:42

Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0__/ Peak
Frequency (MHz) Level Limit Margin Result
quency (dBpV/m) (dB pv/m) (dB)
5350 57.0 74.0 17.0 Complied
5356.811 58.7 74.0 15.3 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
5100.609 51.8 54.0 2.2 Complied
5150 50.1 54.0 3.9 Complied
Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCSO _/ Average
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
5350 44.6 54.0 9.4 Complied
5353.446 44.9 54.0 9.1 Complied
ULVSLTD
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11n /40 MHz / BPSK / 13.5 Mbps / MCS0O

10295085
Date: 18.JUN.2014 01:13:48

RBW 1 MHz Marker 1 [T1
VBW 3 MHz
Ref 120 dBuv Att 10 dB SWT 20 ms
120 Offset 11ds Ma
.
|=
L
f
- |
L A, iy M
!
i
Center 5.15 GHz 23 MHz/ Span 230 MHz

“’“*\

RBW 1 MHz
VBW 3 MHz
Ref 120 dBuV At 10dB SWT 20 ms
120 Offsgt 118 Ma
k1
1Pk
VRH |

\

7\n Tadsly

\\ )

20

Center 5.35GHz 5MHz/

10295085
Date: 18.JUN.2014 01:04:58

Span 50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

MARKER 1 RBW 1 MHz Mar
5.35 Ckz VBW 3 MHz
Ref 120 dBuv Att 10 dB SWT 20 ms
120 Offset 11ds Ma
b
|o=
o= |

-

101 54 dejv

20

Center 5.35GHz 5MHz/

10295085
Date: 18.JUN.2014 01:15:38

Span 50 MHz

Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11ac /40 MHz / QPSK /27 Mbps / MCS1 / Peak

Level Limit Margin
Frequency (MHz) (dB v/m) (dB pV/m) (dB) Result
5350 57.3 74.0 16.7 Complied
5351.042 58.7 74.0 15.3 Complied
Frequency Peak Level Average Limit Margin Result
(MHz) (dBpuVv/m) (dB uv/m) (dB)
5070.385 51.8 54.0 2.2 Complied
5150 50.1 54.0 3.9 Complied
Results: 802.11ac / 40 MHz / QPSK / 27 Mbps / MCS1 / Average
Duty Cycle Corrected _ .
Frequency Level d Limit Margin
correction Level Result
(MHz) (dBpv/m) (dB) (dB uv/m) (dBpVv/m) (dB)
5350 45.6 0.1 45.7 54.0 8.3 Complied
5353.686 45.7 0.1 45.8 54.0 8.2 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11ac /40 MHz / OPSK / 27 Mbps / MCS1

MARKER 1 RBW 1 MHz Marker 1 [T1 RBW 1 MHz T
5. 070384615 CHz VBW 3 MHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
120 Offsgt 11d8 120 Offset 11ds Mai
St Fa
|= |=
Ly (N ZAW“\
—1o17aasfv | b1 74 asjv
|
|
I 2
XYY WEPQRNS PRI SOV PRy
1 | o] Mgt i
L L I,
it i
2 2
Center 5.15GHz 23 MHz/ Span 230 MHz Center 5.35GHz 5 MHz/ Span 50 MHz
10205085 10205085
Date: 18.3UN.2014 01:31:10 Date: 18.3UN.2014 01:37:58

Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement

MARKER 1 RBW 1 MHz Mar

5.35 Ckz VBW 3 MHz
Ref 120 dBuv Att 10 dB SWT 20 ms
120 Offset 11ds Ma
b
o= |

-

104 of |
———{ou 54 dejfv
S e BN I
At
20
Center 5.35GHz 5 MHz/ Span 50 MHz

10295085
Date: 18.JUN.2014 01:34:39

Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.25-5.35

GHz band operation) (continued)

Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1 / Peak

Level Limit Margin
Frequency (MHz) (dB v/m) (dB pV/m) (dB) Result
5138.942 54.9 74.0 19.1 Complied
5150 53.8 74.0 20.2 Complied
5350 55.2 74.0 18.8 Complied
5351.522 56.0 74.0 18.0 Complied
Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1 / Average
Duty Cycle Corrected - .
Frequency Level d Limit Margin
correction Level Result
(MHz) (dB uVv/m) (dB) (dB pV/m) (dB uV/m) (dB)

5147.788 425 0.3 42.8 54.0 11.2 Complied
5150 42.2 0.3 425 54.0 11.5 Complied
5350 43.4 0.3 43.7 54.0 10.3 Complied

5373.638 43.7 0.3 44.0 54.0 10.0 Complied
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VERSION 2.0

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

Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1
MARKER 1 RBW 1 MHz Marker RBW 1 MHz Marker 1
5.138942308 CHz VBW 3 MHz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV Att 10dB SWT 20 ms
120 Offsgt 11d8 Mal 120 Offsgt 11d8
I Im
Ly
’ \
| WA,,NMMMJ
;
b ] Pl s, N b Al A A
» et
Center 5.15GHz 23 MHz/ Span 230 MHz Center 5.35GHz 5 MHz/ Span 50 MHz
10295085 10295085
Date: 18.JUN.2014 01:50:13 Date: 18.JUN.2014 01:42:16
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
MARKER 1 RBW 1 MHz Marker MARKER 1 RBW 1 MHz Marker
5.147788462 CHz VBW 3 MHz 5.35 CFz VBW 3 MHz
Ref 120 dBpvV At 10dB SWT 20 ms Ref 120 dBpvV At 10dB SWT 20 ms
120 Offsgt 11d8 Mal 120 Offsgt 11d8
L z 1
I I
o= |, = |
|
‘
\
[
|——D1 54 dByjv f ————1D\ 54 dByfv
—
| W NS N U RO N
Center 5.15GHz 23 MHz/ Span 230 MHz Center 5.35GHz 5 MHz/ Span 50 MHz
10295085 10295085
Date: 18.JUN.2014 01:46:50 Date: 18.JUN.2014 01:44:21
Upper Band Edge Average Measurement

Lower Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band)
Test Summary:

Test Engineer: Andrew Edwards Test Dates: 17 June 2014 &
18 June 2014

Test Sample IMEI: 004402452705282

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

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

Environmental Conditions:

Temperature (C): 2510 26
Relative Humidity (%): 39
Noteg S):

1. AnInquiry was made to the FCC and the response 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- QPSK/ 12 Mbps.

802.11n HT20 — BPSK / 6.5 Mbps / MCSO0.
802.11n HT40 — BPSK / 13.5 Mbps / MCSO0.
802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO0.
802.11ac VHT40 — QPSK/ 27 Mbps / MCSL1.
0 802.11ac VHT80 — QPSK/58.5 Mbps / MCS1.

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

3. For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz
band shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below
the lower band edge at 4.5-5.15 GHz and also at 5.35-5.46 GHz therefore the provisions of FCC Part
15.205 apply. Tests were performed in these restricted bands of operation with the EUT transmitting on
the bottom and top channels within 5.47-5.725 GHz band, the results are included in the transmitter
5.25-5.35 GHz band radiated spurious emissions section of this test report.

O O o o

4. For completeness, results are also shown as EIRP in dBm and also as field strength in dBuV/m.
Measured field strength was converted to EIRP in accordance with KDB 789033 11.G.2.d.(iii) using a
conversion factor of 95.2.
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band operation) (continued)
Results: 802.11a /20 MHz / QPSK / 12 Mbps / Peak

Frequency (MHz) (ber% (Iaig::) M(aérg)in Result
5469.679 -37.3 -27.0 10.3 Complied
5470 -37.4 -27.0 104 Complied
5725 -39.6 -27.0 12.6 Complied
5728.365 -38.7 -27.0 11.7 Complied
Frequency (MHz) ( dllgi\@lm) ( dIB‘i::;t/m) M(zrg)in Result
5469.679 57.9 68.2 10.3 Complied
5470 57.8 68.2 104 Complied
5725 55.6 68.2 12.6 Complied
5728.365 56.5 68.2 11.7 Complied

MARKER 1 RBW 1 MHz Marker 1 [T1 RBW 1 MHz
5.469679487 CHz VBW 3 MHz VBW 3 MHz
Ref 120 dBuv At 10dB SWT 20 ms Ref 120 dBuvV At 10dB SWT 20 ms

120 Offsgt  11d8 M 120 Offsft  11de

F1

k1

11682 dpnv A F—Ipre82dpV

20 20

Center 5.47 GHz 5 MHz/ Span 50 MHz Center 5.725 GHz 5 MHz/ Span 50 MHz

10295085 10295085
Date: 17.JUN.2014 23:53:31 Date: 17.JUN.2014 23:49:41

Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

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

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dB) Result
5467.115 -37.6 -27.0 10.6 Complied
5470 -39.1 -27.0 12.1 Complied
5725 -38.9 -27.0 11.9 Complied
5725.080 -38.0 -27.0 11.0 Complied
Level Limit Margin
Frequency (MHz) (dBuV/m) (dBpV/m) (dB) Result
5467.115 57.6 68.2 10.6 Complied
5470 56.1 68.2 12.1 Complied
5725 56.3 68.2 11.9 Complied
5725.080 57.2 68.2 11.0 Complied
= | =4
Rt
™
/
F———p1682 dpuv F——p168.24d| ‘.\w
: Wl R
N e WM pon) Mww A da

Center 5.47 GHz

10295085
Date: 18.JUN.2014 00:01:00

5 MHz/

Span 50 MHz

Center 5.725 GHz

10295085
Date: 18.JUN.2014 00:04:45

5 MHz/

Span 50 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72 5 GHz band operation) (continued)

Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0 / Peak

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dg) Result
5469.519 -38.4 -27.0 114 Complied
5470 -38.5 -27.0 11.5 Complied
5725 -37.6 -27.0 10.6 Complied
Level Limit Margin
Frequency (MHz) (dB uV/m) (dB pv/m) (dB) Result
5469.519 56.8 68.2 114 Complied
5470 56.7 68.2 11.5 Complied
5725 57.6 68.2 10.6 Complied
I= | ] s |
.
™™
|
/
D / \..er
, MMWM i
ot A b st Ml limparbodns ]

Center 5.47 GHz

10295085
Date: 18.JUN.2014 00:15:16

5 MHz/

Span 50 MHz

Center 5.725 GHz 5 MHz/ Span 50 MHz

10295085
Date: 18.JUN.2014 00:18:44

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

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

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dg) Result
5463.349 -35.0 -27.0 8.0 Complied
5470 -35.8 -27.0 8.8 Complied
5725 -44.1 -27.0 17.1 Complied
5740.785 -41.5 -27.0 14.5 Complied
Level Limit Margin
Frequency (MHz) (dBuV/m) (dBpV/m) (dB) Result
5463.349 60.2 68.2 8.0 Complied
5470 59.4 68.2 8.8 Complied
5725 511 68.2 17.1 Complied
5740.785 53.7 68.2 145 Complied
= | =4
- il
. 1/ A
AP T aast WW "

Center 5.47 GHz

10295085
Date: 18.JUN.2014 00:12:12

5 MHz/

Span 50 MHz

10295085

Center 5.725 GHz

10 MHz/

Date: 18.JUN.2014 00:09:29

Span 100 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11ac /40 MHz / QPSK /27 Mbps / MCS1 / Peak

Level Limit Margin
Frequency (MHz) (dBm) (dBm) (dg) Result
5469.519 -36.1 -27.0 9.1 Complied
5470 -37.7 -27.0 10.7 Complied
5725 -43.1 -27.0 16.1 Complied
5741.667 -41.9 -27.0 14.9 Complied
Level Limit Margin
Frequency (MHz) (dBuV/m) (dBpV/m) (dB) Result
5469.519 59.1 68.2 9.1 Complied
5470 57.5 68.2 10.7 Complied
5725 52.1 68.2 16.1 Complied
5741.667 53.3 68.2 14.9 Complied
= | =4
N |
\
F—Ibi 682 dpuv . f=———pieg2dpav
1 MA-MAWW‘\M/ .
andrnopat bt [, ol

Center 5.47 GHz

10295085
Date: 18.JUN.2014 00:27:50

5 MHz/

Span 50 MHz

Center 5.725 GHz

10295085
Date: 18.JUN.2014 00:24:20

10 MHz/

Span 100 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.47-5.72

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1 / Peak

Frequency (MHz) (ber% (Iaig::) M(aérg)in Result
5460.465 -36.7 -27.0 9.7 Complied
5470 -37.4 -27.0 104 Complied
5725 -44.6 -27.0 17.6 Complied
5842.788 -42.1 -27.0 15.1 Complied
Frequency (MHz) ( dllgi\@lm) ( dIB‘i::;t/m) M(zrg)in Result
5460.465 58.5 68.2 9.7 Complied
5470 57.8 68.2 10.4 Complied
5725 50.6 68.2 17.6 Complied
5842.788 53.1 68.2 15.1 Complied
] -
|
|
e e A E TWM s el

Center 5.47 GHz

10295085
Date: 18.JUN.2014 00:33:01

5 MHz/

Span 50 MHz

Center 5.725 GHz 35 MHz/

10295085

Date: 18.JUN.2014 00:38:24

Span 350 MHz

Lower Band Edge Measurement

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band)
Test Summary:

Test Engineer: Andrew Edwards Test Date: 17 June 2014
Test Sample IMEI: 004402452705282

FCC Reference: Parts 15.407(b)(4),(7), 15.205 & 15.209(a)

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

Environmental Conditions:

Temperature (C): 25
Relative Humidity (%): 40
Noteg S):

1. AnInquiry was made to the FCC and the response 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- QPSK/ 12 Mbps.

802.11n HT20 — BPSK / 6.5 Mbps / MCSO0.
802.11n HT40 — BPSK / 13.5 Mbps / MCSO0.
802.11ac VHT20 — BPSK / 6.5 Mbps / MCSO0.
802.11ac VHT40 — QPSK/ 27 Mbps / MCSL1.
0 802.11ac VHT80 — QPSK/58.5 Mbps / MCS1.

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

O O o o

3. For completeness, results are also shown as EIRP in dBm and also as field strength in dBuVv/m.
Measured field strength was converted to EIRP in accordance with KDB 789033 G.2.d)(iii) using a
conversion factor of 95.2.
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band operation) (continued)
Results: 802.11a /20 MHz / QPSK / 12 Mbps / Peak

Frequency (MHz) (Ia%vne]l) (Iaiénrg) M(aérg)in Result
5714.519 -40.9 -27.0 13.9 Complied
5715 -41.7 -27.0 14.7 Complied
5724.407 -35.2 -17.0 18.2 Complied
5725 -35.8 -17.0 18.8 Complied
5850 -40.6 -17.0 23.6 Complied
5850.240 -39.9 -17.0 22.9 Complied
5860 -40.5 -27.0 135 Complied
Frequency (MHz) ( dgi‘(?/lm) ( dIB‘i::;t/m) M(aérg)in Result
5714.519 54.3 68.2 13.9 Complied
5715 535 68.2 14.7 Complied
5724.407 60.0 78.2 18.2 Complied
5725 59.4 78.2 18.8 Complied
5850 54.6 78.2 23.6 Complied
5850.240 55.3 78.2 22.9 Complied
5860 54.7 68.2 135 Complied
= ) : "
/ \
M| #
fpros i ol _—
Lower Band Edge Measurement Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band operation) (continued)

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

Frequency (MHz) (Ia%vne]l) (Iaiénrg) M(aérg)in Result
5714.840 -40.9 -27.0 13.9 Complied
5715 -41.5 -27.0 145 Complied
5722.356 -35.3 -17.0 18.3 Complied
5725 -37.2 -17.0 20.2 Complied
5850 -36.6 -17.0 19.6 Complied
5860 -41.5 -27.0 14.5 Complied
5861.683 -40.9 -27.0 13.9 Complied
Frequency (MHz) ( dgi‘(?/lm) ( dIB‘i::;t/m) M(aérg)in Result
5714.840 54.3 68.2 13.9 Complied
5715 53.7 68.2 145 Complied
5722.356 59.9 78.2 18.3 Complied
5725 58.0 78.2 20.2 Complied
5850 58.6 78.2 19.6 Complied
5860 53.7 68.2 14.5 Complied
5861.683 54.3 68.2 13.9 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8 5 GHz band operation) (continued)
Results: 802.11ac / 20 MHz / BPSK / 6.5 Mbps / MCS0 / Peak

Frequency (MHz) (Ia%vne]l) (Iaiénrg) M(aérg)in Result
5706.587 -40.8 -27.0 13.8 Complied
5715 -42.0 -27.0 15.0 Complied
5723.317 -35.5 -17.0 185 Complied
5725 -36.0 -17.0 19.0 Complied
5850 -35.5 -17.0 18.5 Complied
5850.240 -35.2 -17.0 18.2 Complied
5860 -41.0 -27.0 14.0 Complied
Frequency (MHz) ( dgi‘(?/lm) ( dIB‘i::;t/m) M(aérg)in Result
5706.587 54.4 68.2 13.8 Complied
5715 53.2 68.2 15.0 Complied
5723.317 59.7 78.2 185 Complied
5725 59.2 78.2 19.0 Complied
5850 59.7 78.2 185 Complied
5850.240 60.0 78.2 18.2 Complied
5860 54.2 68.2 14.0 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

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

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

5711.394 -38.1 -27.0 111 Complied
5715 -39.4 -27.0 12.4 Complied

5723.878 -36.8 -17.0 19.8 Complied
5725 -37.9 -17.0 20.9 Complied
5850 -43.7 -17.0 26.7 Complied

5853.269 -42.4 -17.0 254 Complied
5860 -43.8 -27.0 16.8 Complied

5863.974 -42.5 -27.0 15.5 Complied

Level Limit Margin
Frequency (MHz) (dB pv/m) (dB pv/m) (dB) Result

5711.394 57.1 68.2 11.1 Complied
5715 55.8 68.2 124 Complied

5723.878 58.4 78.2 19.8 Complied
5725 57.3 78.2 20.9 Complied
5850 51.5 78.2 26.7 Complied

5853.269 52.8 78.2 254 Complied
5860 51.4 68.2 16.8 Complied

5863.974 52.7 68.2 155 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz operation) (continued)

Results: 802.11ac /40 MHz / QPSK /27 Mbps / MCS1 / Peak

Frequency (MHz) (Ia%vne]l) (Iaiénrg) M(aérg)in Result
5707.708 -36.9 -27.0 9.9 Complied
5715 -37.9 -27.0 10.9 Complied
5724.760 -35.6 -17.0 18.6 Complied
5725 -36.5 -17.0 195 Complied
5850 -43.4 -17.0 26.4 Complied
5852.804 -41.4 -17.0 24.4 Complied
5860 -43.9 -27.0 16.9 Complied
5872.099 -41.9 -27.0 14.9 Complied
Frequency (MHz) ( dllgi\ellm) ( dIB‘i::;t/m) M(aérg)in Result
5707.708 58.3 68.2 9.9 Complied
5715 57.3 68.2 10.9 Complied
5724.760 59.6 78.2 18.6 Complied
5725 58.7 78.2 195 Complied
5850 51.8 78.2 26.4 Complied
5852.804 53.8 78.2 24.4 Complied
5860 51.3 68.2 16.9 Complied
5872.099 53.3 68.2 14.9 Complied
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Transmitter Band Edge Radiated Emissions (5.725-5.8

5 GHz band operation) (continued)

Results: 802.11ac /80 MHz / QPSK / 58.5 Mbps / MCS 1 / Peak

Frequency (MHz) (Ia%vne]l) (Iaiénrg) M(aérg)in Result
5712.035 -38.3 -27.0 11.3 Complied
5715 -39.6 -27.0 12.6 Complied
5721.314 -36.5 -17.0 195 Complied
5725 -38.0 -17.0 21.0 Complied
5850 -37.7 -17.0 20.7 Complied
5851.474 -36.5 -17.0 19.5 Complied
5860 -38.5 -27.0 115 Complied
5860.449 -38.1 -27.0 111 Complied
Frequency (MHz) ( dllgi\ellm) ( dIB‘i::;t/m) M(aérg)in Result
5712.035 56.9 68.2 11.3 Complied
5715 55.6 68.2 12.6 Complied
5721.314 58.7 78.2 19.5 Complied
5725 57.2 78.2 21.0 Complied
5850 57.5 78.2 20.7 Complied
5851.474 58.7 78.2 19.5 Complied
5860 56.7 68.2 11.5 Complied
5860.449 57.1 68.2 111 Complied
|= ,J |= ,J
\

Center 5.72GHz

10295085
Date: 17.JUN.2014 20:21:36

5MHz/

Center 5.855 GHz 10 MHz/ Span 100 MHz

10295085
Date: 17.JUN.2014 20:25:59

Lower Band Edge Measurement

Upper Band Edge Measurement

Page 172 of 175

UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10295085JDO01I

ISSUE DATE: 01 AUGUST 2014

Transmitter Band Edge Radiated Emissions (continued

Test Equipment Used:

Asset | Instrument Manufacturer [ype No. erial No. Date Cal.
No. Calibration Interval
Due (Months)
M1656 | Thermohygrometer | JM Handelspunkt | 30.5015.13 | None stated 14 Mar 2015 12
K0002 | 3m RSE Chamber | Rainford EMC N/A N/A 14 Nov 2014 12
M1874 | Test Receiver Rohde & Schwarz | ESU26 100553 13 May 2015 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 18 May 2015 12
A253 Antenna Flann Microwave | 12240-20 128 14 Nov 2014 12
A1396 | Attenuator Huber & Suhner 6810.17.B | 757987 02 May 2015 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 Calculajted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+4.69 dB
Maximum Conducted Output Power 5.15 GHz to 5.850 GHz 95% +1.13dB
Maximum Power Spectral Density 5.15 GHz to 5.850 GHz 95% +1.13 dB
Minimum 6 dB Emission Bandwidth 5.15 GHz to 5.850 GHz 95% +3.92 %
26 dB Emission Bandwidth 5.15 GHz to 5.850 GHz 95% +3.92 %
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHz 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
2.0 - - EUT Description update
--- END OF REPORT ---
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