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1. Customer Information

Company Name:

Bang & Olufsen A/S

Address:

Peter Bangs Vej 15
7600 Struer
Denmark

Page 4 of 189

UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

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

Site Registration:

209735

Location of Testing:

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

Test Dates:

15 October 2015 to 27 July 2016

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) @
Transmitter Maximum Conducted Output Power
Part 15.407(2)(3) (5.725-5.85 GHz band) @
. Transmitter Peak Power Spectral Density
Part 15.407(a)(1)(v) (5.15-5.25 GHz band) @
Transmitter Peak Power Spectral Density
Part 15.407(2)(3) (5.725-5.85 GHz band) @
Part 15.407(b)/15.209(a) Transmitter Out of Band Radiated Emissions 9
Part 15.407(b)/15.209(a) Transmitter Band Edge Radiated Emissions 9
Transmitter Frequency Stability
Part 15.407(g) (Temperature & Voltage Variation) Note 2
Part 15.407(h)(2) Transmitter Power Control Note 3

Key to Results

J = Complied

@ = 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 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 C63.10-2013

Title: American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

Reference: KDB 789033 D02 General UNII Test Procedures New Rules v01r03
August 22, 2016

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

Reference: KDB662911 D01 Multiple Transmitter Output vO2r01 October 31, 2013

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

Reference: FCC KDB 174176 D01 Line Conducted FAQ v01rO1 June 3, 2015

Title: AC Power-Line Conducted Emissions, Frequently Asked Questions

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:

WUS-AC08V

Model Name or Number:

WUS-AC08V

Test Sample MAC address:

542AA22F8F19 (Conducted sample)

Hardware Version:

Al1G

Software Version:

4.2.3.5

FCC ID:

TTUWUSACO08V

3.1.1 Host Product Details

Brand Name:

BeoVision Avant 55 NG

Model Name or Number:

BeoVision Avant 55 NG

Test Sample Serial Number:

92777 (Radiated sample)

Hardware Version:

8009004

Software Version:

.77

Description:

AC power cable

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

3.2. Description of EUT

The equipment under test was a Bluetooth Basic Rate + EDR, Bluetooth Low Energy, IEEE 802.11a,b,g,n,ac
WLAN module operating in the 2.4 GHz and 5 GHz bands, which was incorporated into a 55” Television. The
EUT has two external antenna ports with two transmit chains and MIMO is supported. For 802.11a/g/n/ac
operation the device uses two by two MIMO transmitters. Depending on the 802.11 data rate, the device
transmits 1 or 2 spatial stream. The device uses spatial multiplexing and from an RF point of view the

streams are correlated.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

UL VS LTD

Page 7 of 189




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

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
(SISO)

MCSO0 to MCS7

802.11n HT20
(MIMO)

MCSO0 to MCS15
(CDD MCSO to MCS7)

802.11n HT40
(SISO)

MCSO0 to MCS7

802.11n HT40
(MIMO)

MCSO to MCS15
(CDD MCSO0 to MCS7)

802.11ac VHT20

MCSO0 to MCS8

802.11ac VHT40

MCSO0 to MCS9

802.11ac VHT80

MCSO0 to MCS9

Power Supply Requirement(s):

Nominal | Module

3.3VDC

TV 120/240 VAC 60 Hz
Antenna Gains: Frequency (GHz) Antenna 1 Antenna 2
5.15t05.25 6.1 dBi 6.3 dBi
5.72510 5.85 4.7 dBi 5.9 dBi
Maximum Conducted Output Power: Bacr:‘réwgfr: M) U-NII-1 U-NII-3
20 14.0 dBm 12.0 dBm
40 12.9 dBm 10.4 dBm
80 12.9 dBm 10.0 dBm
Transmit Frequency Band: 5150 MHz to 5250 MHz
Channel Spacing: 20 MHz
Transmit Channels Tested: Channel ID Channel Number FreqS:r?Q;?I\l/le)
Bottom 36 5180
Middle 40 5200
Top 48 5240
Channel Spacing: 40 MHz
Transmit Channels Tested: Channel ID Channel Number Channe(INII:Lez()]uency
Bottom 38 5190
Top 46 5230
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Additional Information Related to Testing (continue d)

Channel Spacing: 80 MHz
Transmit Channel Tested: Channel ID Channel Number Channe(llvllig-:guency
Single 42 5210
Transmit Frequency Band: 5725 MHz to 5850 MHz
Channel Spacing: 20 MHz
Transmit Channels Tested: Channel ID Channel Number Channe(INII:LeZ(;uency
Bottom 149 5745
Middle 157 5785
Top 165 5825
Channel Spacing: 40 MHz
Transmit Channels Tested: Channel ID Channel Number Channe(INII:LeZ(;uency
Bottom 151 5755
Top 159 5795
Channel Spacing: 80 MHz
Transmit Channel Tested: Channel ID Channel Number Channe(llvllig-:guency
Single 155 5775

3.5. Support Equipment

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

Description: Laptop PC
Brand Name: Lenovo
Model Name or Number: E555

Serial Number:

Not marked or stated

Description:

USB Interface Adaptor

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

USB-A to USB-B cable. Quantity 1. Length 1.8 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

UL VS LTD
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Support Equipment (continued)

Description:

Remote control for 55” Television

Brand Name:

Bang & Olufsen a/s

Model Name or Number:

BeoRemote One T30

Serial Number:

25143484

Description: External BTLE box to turn on the TV
Brand Name: Alpha Network

Model Name or Number: WUS-AC08V

Serial Number: H11145216

Description:

HDMI cable. Quantity 4. Length 2 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Now TV set top box
Brand Name: Sky

Model Name or Number: 2400SK

Serial Number: 1MM4DEO006281

Description: Now TV set top box
Brand Name: Sky

Model Name or Number: 2400SK

Serial Number: 1MM4D8006255

Description:

HDMI media player

Brand Name:

SUMVISION

Model Name or Number:

Cyclone Micro

Serial Number:

SUM091104017

Description:

Ethernet cable. Quantity 3. Length 2 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated
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Support Equipment (continued)

Description:

Ethernet cable. Quantity 3. Length 3 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Ethernet cable. Quantity 1. Length 5 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Ethernet cable. Quantity 1. Length 10 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: 5 port Ethernet switch
Brand Name: Netgear

Model Name or Number: GS605 v3

Serial Number: 1YG194390218E

Description: 5 port Ethernet switch
Brand Name: Netgear

Model Name or Number: GS605 v3

Serial Number: 1YG19430021A1

Description: 3.5 mm Male to 2xRCA male audio cable.
Quantity 1. Length 2 m
Brand Name: Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

Aerial cable. Quantity 1. Length 2 metres

Brand Name:

Belkin

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

UL VS LTD
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Support Equipment (continued)

Description: Freeview HD Set Top Box
Brand Name: Technika

Model Name or Number: STBHDIS2010

Serial Number: GRTB58073912047

Description:

USB cable type A male to type A male. Quantity 1. Length 1.5 m

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

USB Hub

Brand Name:

Belkin

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

USB extension lead. Quantity 1. Length 2 metres

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: 22" HD Television
Brand Name: LOGIK

Model Name or Number: 22FE12A

Serial Number: 1309020661

Description: Freeview HD Set Top Box
Brand Name: Sagem

Model Name or Number: 251657024

Serial Number: 441901036882

Page 12 of 189
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

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

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

4.2. Configuration and Peripherals

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

e Controlled using MT7662U_QA _tool_V1.0.3.0 test application supplied by the customer on a UL
laptop PC. The application was used to enable a continuous transmission mode and to select the
test channels, data rates and modulation schemes as required.

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

0 Highest power

0 802.11a SISO - BPSK/ 6 Mbps
802.11a CDD — BPSK / 6 Mbps
802.11n HT20 SISO — 16QAM / 26 Mbps / MCS3
802.11n HT40 SISO — 16QAM / 54 Mbps / MCS3
802.11n HT20 MIMO — QPSK / 13 Mbps / MCS1
802.11n HT40 MIMO — 16QAM / 54 Mbps / MCS3
802.11ac VHT80 SISO — QPSK / 87.8 Mbps / MCS2

0o 802.11lac VHT80 MIMO — 16QAM / 117 Mbps / MCS3
0 Highest power spectral density

0 802.11a-BPSK/6 Mbps
802.11a CDD - BPSK / 6 Mbps
802.11n HT20 SISO - 64QAM / 52 Mbps / MCS5
802.11n HT40 SISO — QPSK/ 40.5 Mbps / MCS2
802.11n HT20 MIMO — QPSK / 13 Mbps / MCS1
802.11n HT40 MIMO - BPSK/ 13.5 Mbps / MCSO
802.11ac VHT80 SISO — QPSK / 87.8 Mbps / MCS2
802.11ac VHT80 MIMO — 16QAM / 117 Mbps / MCS3

O O o o o o

O O O O O o o
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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 widest and narrowest bandwidth for all bands were:
0 Widest bandwidth
0 802.11a SISO- BPSK /6 Mbps

802.11a CDD - BPSK / 6 Mbps
802.11n HT20 SISO — BPSK / 6.5 Mbps / MCSO
802.11n HT40 SISO — BPSK /13.5 Mbps / MCSO
802.11n HT20 MIMO - BPSK / 6.5 Mbps / MCSO
802.11n HT40 MIMO - BPSK / 13.5 Mbps / MCSO
802.11ac VHT80 SISO — QPSK / 87.8 Mbps / MCS2

0 802.11ac VHT80 MIMO - BPSK /29.3 Mbps / MCSO
o Narrowest bandwidth

o 802.11a-BPSK/6 Mbps
802.11a CDD — BPSK / 6 Mbps
802.11n HT20 SISO — BPSK / 6.5 Mbps / MCSO
802.11n HT40 SISO — BPSK /13.5 Mbps / MCSO
802.11n HT20 MIMO - BPSK / 6.5 Mbps / MCSO
802.11n HT40 MIMO — BPSK/ 13.5 Mbps / MCSO
802.11ac VHT80 SISO — BPSK / 29.3 Mbps / MCSO
o 802.11ac VHT80 MIMO — BPSK / 29.3 Mbps / MCS0

O O o o o o

O O O o o o

Pre-scan results for all modes are archived on the UL VS LTD IT server and available for inspection

if required.

e For 802.11n HT modes, HT MixMode & HT GreenField data formats were selectable. Both formats
were initially compared on a range of modulation types and bandwidths, and found to give identical

results. For all tests requiring HT modes, HT MixMode was therefore selected.

¢ For all conducted measurements the EUT, being the module, was connected to a DC power supply
and powered by 3.3 VDC. The module consisted of a pcb fitted with an 8-pin in-line connector. The
customer supplied a bespoke USB adaptor assembly that allowed a USB-B socket to interface to the
8-pin connector. Additionally the USB adaptor was fitted with two flying leads that connected to an

external laboratory power supply to provide DC voltage to the EUT.

¢ For all radiated measurements the EUT, being the TV, was connected to 120 or 240 VAC 60 Hz
depending on the test case. The customer had fitted a USB cable to the module that was inside the

TV. This was used to place the TV into test mode as required.

e The EUT has two separate antennas which correspond to two separate antenna ports. DAC 0 and

DAC 1 correspond to antenna 1 and antenna 2 respectively.

e For 802.11b the EUT transmits only from antenna 1, therefore conducted measurements were

performed on DACO only.

e For 802.11n and 802.11ac the EUT can transmit from both antennas, therefore conducted

measurements were performed on both ports.

e The customer declared the power settings which are stated in section 4.3 of this test report

Page 14 of 189
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Configuration and Peripherals  (continued)

* 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

* Radiated emissions were performed with the EUT transmitting with a data rate of 802.11a / 6 Mbps
on Antenna 1 as it produced the worst conducted output power and highest spectral density level
and was therefore deemed worst case.

e The module did not have an internal integral antenna but was fitted with a U.FL antenna connector.
All radiated measurements were performed with the module placed in its end host device, the 55”
television.

¢ Radiated measurements: In order to operate the EUT the TV needed to be enabled. This was done
by turning on the TV and pairing it with T30 remote control with the external BTLE box which was
connected to the TV. The external BTLE box has a 0.83 metre cable with a USB type A male
connector. Once the TV was enabled, the EUT could be controlled using the MT7662U application.

* Once the TV was turned on and the EUT was in transmit mode the T30 remote control and external
BTLE box were removed from the chamber.

« For all radiated tests the support equipment was used to terminate all active ports.

e The sample with MAC address 542AA22F8D19 was used for 26 dB emission bandwidth, minimum 6
dB bandwidth, duty cycle, maximum conducted output power and peak power spectral density tests.

e The sample with serial number 92777 was used for all other measurements. The EUT was fitted with
temporary antenna connectors, the installation of which permanently inhibited the integral antennas.
The customer requested radiated spurious emissions tests to be performed as part of the end host
equipment testing.
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4.3. Power Settings Used During Testing

The manufacturer’s declared power settings stated in the table below were used for both SISO and MIMO

measurements:

Power Setting

Frequency Band

Frequency Band

Mode 5.15t0 5.25 GHz 5.725t0 5.85 GHz
Bottom Middle Top Bottom Middle Top
Channel Channel Channel Channel Channel Channel
802.11a SISO / 6 Mbps 16 16 16 16 16 16
802.11a CDD / 6 Mbps 10 10 10 10 10 10
802.11n HT20/ SISO / MCS0 18 18 18 18 18 18
802.11n HT20/ SISO / MCS3 18 18 18 18 18 18
802.11n HT20/ SISO / MCS5 1A 1A 1A 1A 1A 1A
802.11n HT40/ SISO / MCSO 18 N/A 18 18 N/A 18
802.11n HT40/ SISO / MCS2 18 N/A 18 18 N/A 18
802.11n HT40/ SISO / MCS3 18 N/A 18 18 N/A 18
802.11n HT20 / MIMO / MCSO 12 12 12 12 12 12
802.11n HT20 / MIMO / MCS1 12 12 12 12 12 12
802.11n HT40 / MIMO / MCSO 12 N/A 12 12 N/A 12
802.11n HT40 / MIMO / MCS3 12 N/A 12 12 N/A 12
802.11ac VHT80 / SISO / MCS0 N/A 1A N/A N/A 1A N/A
802.11ac VHT80 / SISO / MCS2 N/A 1A N/A N/A 1A N/A
802.11ac VHT80 / MIMO / MCSO N/A 14.0 N/A N/A 14.0 N/A
802.11ac VHT80 / MIMO / MCS3 N/A 14.0 N/A N/A 14.0 N/A
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TEST REPORT SERIAL NO: UL-RPT-RP10895558JD02G

VERSION 2.0 ISSUE DATE: 19 DECEMBER 2016

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: Andrew Edwards Test Date: 04 April 2016
Test Sample Serial Number: 92777

FCC Reference: Part 15.207

Test Method Used: ANSI C63.10 Section 6.2 / FCC KDB 174176 and notes below.

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 40
Note(s):

1. The EUT was connected to a 120 VAC 60 Hz single phase supply via a LISN.

2. Inaccordance with FCC KDB 174176 Q4, tests were also performed with a 240 VAC 60 Hz single phase
supply as this was within the voltage range of the EUT'’s power supply.

A pulse limiter was fitted between the LISN and the test receiver.

4. Pre-scans were performed and markers placed on the highest live and neutral measured levels. Final
measurements were performed on the marker frequencies and the results entered into the tables below.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Test setup:
(x4)
5 Port Switch
(x4)
5 Port Switch
(x3)
USB Hub
\ 4
Freeview P - o o .
Set Top Box EUT < LISN P Pulse Limiter »| Test Receiver
A A
HDMI Single Phase
Media Player AC Supply
(x3)
TV
(x2)
Laptop PC
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / 120 VAC 60 Hz
Fre(lc\]/lu:;)cy Line (I&E\f\l/) (lc;an:.R/) M(ng;n Result
1.199 Live 37.7 56.0 18.3 Complied
1.901 Live 37.6 56.0 18.4 Complied
2.045 Live 38.3 56.0 17.7 Complied
3.732 Live 37.5 56.0 18.5 Complied
7.251 Live 42.7 60.0 17.3 Complied
7.391 Live 42.6 60.0 17.4 Complied
Results: Live / Average / 120 VAC 60 Hz
R R
0.213 Live 43.4 53.1 9.7 Complied
0.915 Live 42.3 46.0 3.7 Complied
1.199 Live 36.3 46.0 9.7 Complied
1.338 Live 37.0 46.0 9.0 Complied
1.761 Live 36.5 46.0 9.5 Complied
1.901 Live 36.6 46.0 9.4 Complied
Results: Neutral / Quasi Peak / 120 VAC 60 Hz
Fre(lc\]/lu:;)cy Line (I&E\f\l/) (lc;an:.R/) M(ng;n Result
0.258 Neutral 44.8 61.5 16.7 Complied
0.776 Neutral 39.5 56.0 16.5 Complied
0.915 Neutral 39.2 56.0 16.8 Complied
1.338 Neutral 38.8 56.0 17.2 Complied
2.045 Neutral 39.2 56.0 16.8 Complied
5.982 Neutral 43.4 60.0 16.6 Complied
Results: Neutral / Average / 120 VAC 60 Hz
Fre(ﬁ/lu:;)cy Line (chg\f\l/) (glsrr:ﬁ/) M(ng)m Result
0.353 Neutral 41.5 48.9 7.4 Complied
0.492 Neutral 40.2 46.1 5.9 Complied
0.776 Neutral 38.9 46.0 7.1 Complied
0.915 Neutral 39.0 46.0 7.0 Complied
1.055 Neutral 38.2 46.0 7.8 Complied
1.338 Neutral 38.3 46.0 7.7 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: 120 VAC 60 Hz

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

FCC Part 15 Class B Voltage on Mains C FCC Part 15 Class B Voltage on Mains C

3 ’ 3 18 )
2 a0 = v L 3 73¢ THIR
£ CISEY T " < ¢
5] 5]
e r g
3 3
8 8
3 3
20 2
1¢ 1
Of t t —t—t—t++ t t -+ t 1 ot t t —t—ttt+ t t LI S t 1
150k 300400500  80GLM 2M 3M 4M5M6 8 10M 20M 30M 150k 300400500  80GLM 2M 3M 4M5M6 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.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / 240 VAC 60 Hz

i Line @B @B e Result
0.371 Live 45.6 58.5 12.9 Complied
0.632 Live 40.3 56.0 15.7 Complied
0.776 Live 41.0 56.0 15.0 Complied
0.915 Live 41.1 56.0 14.9 Complied
1.055 Live 40.4 56.0 15.6 Complied
1.338 Live 40.3 56.0 15.7 Complied

Results: Live / Average / 240 VAC 60 Hz

Fre(lc\]/lu:;)cy Line (I&E\f\l/) (SIBTR/) M(%lrg)m Result
0.371 Live 42.2 48.5 6.3 Complied
0.915 Live 40.8 46.0 5.2 Complied
1.055 Live 39.5 46.0 6.5 Complied
1.338 Live 38.9 46.0 7.1 Complied
1.478 Live 38.8 46.0 7.2 Complied
1.901 Live 37.8 46.0 8.2 Complied

Results: Neutral / Quasi Peak / 240 VAC 60 Hz

i Line @) @) g Result
0.263 Neutral 46.5 61.4 14.9 Complied
0.492 Neutral 43.5 56.1 12.6 Complied
0.632 Neutral 42.3 56.0 13.7 Complied
0.776 Neutral 42.6 56.0 13.4 Complied
1.055 Neutral 41.3 56.0 14.7 Complied
1.199 Neutral 41.0 56.0 15.0 Complied

Results: Neutral / Average / 240 VAC 60 Hz

Fre(lc\]/lu:;)cy Line (I&E\f\l/) (SIBTR/) M(%lrg)m Result
0.353 Neutral 42.6 48.9 6.3 Complied
0.492 Neutral 41.7 46.1 4.4 Complied
0.776 Neutral 40.9 46.0 5.1 Complied
0.915 Neutral 40.9 46.0 5.1 Complied
1.055 Neutral 39.9 46.0 6.1 Complied
1.338 Neutral 39.6 46.0 6.4 Complied

Page 22 of 189 UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter AC Conducted Spurious Emissions (contin

ued)

Results: 240 VAC 60 Hz

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

FCC Part

o

&%
4 999018 a *

3

22|

1
or—+

150k

Level in dBuV

—t—+—+—+—+— "+ +—
300400600 800LM 2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

b Class B Voltage on Mains C

80"

50

Level in dBuV
IS
———

w

20

o,

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

FCC Part 15 Class B Voltage on Mains C

+
150k

+ +—t+—+—+—++—+ + 1
2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

+—t+—+——++—+
300400600 80GLM

Live

Neutral

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

Test Equipment Used:

Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M1624 | Thermohygrometer JM Handelspunkt 30.5015.10 Not stated 11 Jan 2017 12
M1263 | Test Receiver Rohde & Schwarz ESIB7 100265 16 Oct 2016 12
A067 LISN Rohde & Schwarz ESH3-Z5 890603/002 27 Aug 2016 12
A1830 | Pulse Limiter Rohde & Schwarz ESH3-Z22 100668 08 Mar 2017 12
M1251 | Digital Multimeter Fluke 175 89170179 26 May 2016 12
S0539 | Variable AC Power Kikusui PCR 1000L 13010170 Calibrated -
Supply before use
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5.2.2. Transmitter 26 dB Emission Bandwidth
Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 08 June 2016 to
10 June 2016

Test Sample MAC address: 542AA22F8F19

FCC Reference: Part 15.403(i)

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

Environmental Conditions:

Temperature (°C): 23to 25
Relative Humidity (%): 36 to 53
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:

0 802.11a SISO — BPSK /6 Mbps
802.11a CDD - BPSK / 6 Mbps

802.11n HT20 SISO — BPSK/ MCSO0
802.11n HT20 MIMO — BPSK / MCSO
802.11n HT40 SISO — BPSK/ MCSO0
802.11n HT40 MIMO — BPSK / MCSO
802.11ac VHT80 SISO - QPSK / MCS2
o 802.11ac VHT80 MIMO — BPSK / MCSO

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

O O o o o o

3. For 20 MHz channel bandwidths, the signal analyser resolution bandwidth was set to 200 kHz and video
bandwidth 1 MHz. A peak detector was used, sweep time was set to auto and the trace mode was Max
Hold. The span was set to 30 MHz.

4. For 40 MHz channel bandwidths, the signal analyser resolution bandwidth was set to 500 kHz and video
bandwidth 2 MHz. A peak detector was used, sweep time was set to auto and the trace mode was Max
Hold. The span was set to 60 MHz.

5. For 80 MHz channel bandwidths, the signal analyser resolution bandwidth was set to 1 MHz and video
bandwidth 3 MHz. A peak detector was used, sweep time was set to auto and the trace mode was Max
Hold. The span was set to 160 MHz.

6. Plots for all data rates on both ports are archived on the UL VS LTD IT server and available for
inspection upon request.

7. The signal analyser 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)
Note(s):

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

0 802.11n HT20 SISO — 16QAM / MCS3
0 802.11n HT40 SISO — 16QAM / MCS3
o 802.11n HT20 MIMO — QPSK/MCS1
o 802.11n HT40 MIMO - 16QAM MCS3
o 802.11ac VHT80 MIMO - 16QAM / MCS3

Emission bandwidth plots for these configurations have been included as ‘Reference plots’ at the end of
this section and the results used for calculations in Section 5.2.4 of this test report.

Test setup:
DACO »| RF Attenuator Pl Port 1
DC Power Supply > EUT RF Switch rotc »| RF Attenuator »| Signal Analyser
DA RF Attenuator P Por2
A A A
Y Y
Multimeter Laptop PC Laptop PC <
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / SISO / 5.15-5.25 GHz ba nd / DAC 0

26 dB Emission

Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme (Mbps) (MHz)
Bottom 5180 BPSK 6 20.101

Middle

5200

BPSK

6

20.405

Top

5240

BPSK

6

20.100

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View [0 17K View
M1[1] 21,52 dBm| M1[1] 21,78 dBm|
5.1698408 GHz| 5.1896671 GHZ|
20¢ D2[1] 0.53 def 20¢ D2[1] 0.32 da
20.1013 MHz| 20.4052 MHz2|
10 10
500 dBrm = T = .
. o e TN PR My A, ’ I T T P o T il
/ b ! 1
[ \ [ |
-10d - -10d \
1 » "
i b - b,
2 DY -20,500 dan iy T N T it -
: R . =
e b Ay, et e Rl Wstn,
0 0
40 40
-50d -50d
40 40
GF 5.18 GHz 691 pts Span 30.0 MHz GF 5.2 GHz 691 pts Span 30.0 MHz
LR ] LR ]
10895558.002 10895558.002
Dete: 9.JUN 2016 010235 Dete: 9.JUN 2016 010523
Spectrum } =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View
M1[1] 21.10 dBm|
5.2291028 GHz|
20¢ D2[1] -0.19 da|
21.0999 MHz|
10
0 dBm
T O e i v, T
7 Y
/ \
04
h
-20.d R = s v
parmtr T,
0
40
sud
40
GF 5.24 GHz 691 pts Span 30.0 MHz
LR ]
10895558.002
Dete: 9.JUN 2016 010838

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / CDD / 5.15-5.25 GHz ban d / DAC 0O

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5180 BPSK 6 19.797

Middle

5200

BPSK

19.884

Top

5240

BPSK

20.145

Date:  JUN 2016 00:21:18

Top Channel

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 1Pk View [0 1Pk View
Mi1[1] 24,00 dBm)| M1[1] 24,04 dBm)|
5.1701013 GHz| 5.1900145 GHz|
20¢ D2[1] -0.20 dg| 20 p2[1] -0.28 dp)|
19.7974 MHz2| 19.8842 MHz2|
10 10
- 2,500 dB v = 100 dBry F=r
0 I LTy 0 i Vv Ty
¥ i |1
-10 df L -10 df / |
7 \ i Y
\ ] \
204 — 204 —
0 dr x
N &,
M n
30 e AR o
40 40 df
-50d -50d
&0 &0
GF 5.18 GHz 691 pts Span 30.0 MHz GF 5.2 GHz 691 pts Span 30.0 MHz
[T T AR
10895558.002 10895558.002
Dete: 9.JUN 2016 00:11:35 Date: 8 JUN 2016 00:16:21
Spectrum } =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
[0 1Pk View
Mi1[1] 24,03 dBm)|
5.2300145 GHz|
20¢ D2[1] 0.00 da
20.1447 MH2|
10
di 4 flos
0 7 I vy v Ly
/ L
104 J |
J \
0 - .
f—02¥-23.700 dém 5
2
L g 4
A |
40
sod
&0
GF 5.24 GHz 691 pts Span 30.0 MHz
AR
10895558.002

UL VS LTD

Page 27 of 189




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz /CDD /5.15-5.25 GHz ban d/DAC 1

26 dB Emission

Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme (Mbps) (MHz)
Bottom 5180 BPSK 6 19.797

Middle

5200

BPSK

6

20.015

5240

BPSK

6

19.841

Top

Spectrum = Spectrum } =
Ref Level 30.00 d8m Offset 30.10 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.10 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17k View [0 17k View
Mi1[1] 27,78 dBm| M1[1] 28.18 dBm)|
5.1700145 GHz| 5.1899711 GHz|
20 p2[1] 1.63 d8) 20 p2[1] 0.72 da|
19.7974 MHz2| 20.0145 MH2|
i) i)
dBs - 0 dem—-
O T TP P e o 0 dor; % Ny P B
agonl A T A s i ARt o i My g W fern Lo Twanfad i, i A iy
/ b / 4
104 - 104
1 /
/ Y /
204 0
e P \
3 - [ ¥ -27.10
a0 ¥, 30 Y
o I W~ R
sl L PR o, AW W
40 d 40 df
-50d -50d
0 0
GF 5.18 GHz 691 pts Span 30.0 MHz GF 5.2 GHz 691 pts Span 30.0 MHz
AR AR
10895558.002 10895558.002
Date: 8.JUN 2016 00:13:40 Date: 8.JUN 2016 00:18:25

Bottom Channel Middle Channel

e
Ref Level 30.00 d8m Offset 30.10 dB & RBW 200 kHz

Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk View

]

mi[1] 27.03 dBm|
5.2301013 GHz|
-0.80 dB|

19,8408 MHz|

o2[1]

Y P

M o Suglon i sl

"

T

GF 5.24 GHz 691 pts Span 30.0 MHz

10895558002
[Date: 8 JUN 2016 00:23:22

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.15-5.25 GHz ba nd / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5180 BPSK 0 20.362

Middle

5200

BPSK

20.709

Top

5240

BPSK

20.405

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 1Pk View [0 1Pk View
Mi1[1] 21,57 dBm| Mi1[1] 21,86 dBm)|
5.1697540 GHz| 5.1895803 GHZ|
20¢ D2[1] -0.09 da| 20 D2[1] -0.07 da|
20.3618 MH2| 20.7091 MH2|
10 10
’ T B O T P N T ) ’ Y TR v IS R .
f
-10 df -10 df -
f I \
aa Y
20— ¥ o1 3004 - 204 % 2 200 a8 -
T or 2lamd ) Y2 212004 ’
et b o W Y T ¥ Finns ML,
-30 -30
40 “40d
-50d -50d
&0 &0
GF 5.18 GHz 691 pts Span 30.0 MHz GF 5.2 GHz 691 pts Span 30.0 MHz
HRRRAR W HRRRAR W
10895558.002 10895558.002
ate: 8 JUN 2016 174524 Date: 8 JUN2016 175617
Spectrum } =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
[0 1Pk View
Mi1[1] 21,77 dBm|
5.2297540 GHz|
20¢ D2[1] -0.16 da)|
20.4052 MH2|
10
& T L e e e
04 ;
y \
. i \
20—y 1 500 e =
okt iy,
—— Ay
-30
40
sod
&0
GF 5.24 GHz 691 pts Span 30.0 MHz
HRRRAR W
10895558.002
ate: 8 JUN 2016 180824

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5180 BPSK 0 20.318

Middle

5200

BPSK

20.405

Top

5240

BPSK

20.232

Spectrum L Spectrum L
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View [0 17K View
M1[1] 25,58 dBm| M1[1] 24,91 dBm)|
5.1697106 GHZ| 5.1897540 GHZ|
20¢ D2[1] 0.52 def 20¢ D2[1] 0.00 da
20.3184 MHz| 20.4052 MHz2|
10 10
— B A - e 2
0 dém: T A T AN ""’I”'“"L‘ 0 U N i v oyw h
-10d -10d
/ / X
- / 5 - y
st b be
D8 2450 s %
o) o
S0 i, AL o
40 “40d
-50d -50d
40 40
GF 5.18 GHz 691 pts Span 30.0 MHz GF 5.2 GHz 691 pts Span 30.0 MHz
AR AR
10895558.002 10895558.002
Date: 8.JUN 2016 2110400 Dete: 8.JUN 2016 21:1420
Spectrum } L
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View
Mi1[1] 24,99 dBm|
5.2298408 GHz|
20 D2[1] 0.04 dg|
20.2315 MHz|
10
0 R ;
TV e T T TPl Vi
04
/
r" L
204 1
oF 2 1
ra \
e My,
|75 =
40
sud
40
GF 5.24 GHz 691 pts Span 30.0 MHz
AR
10895558.002
Dete: 8.JUN 2016 21:23:41
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC 1

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5180 BPSK 0 20.318

Middle

5200

BPSK

20.232

Top

5240

BPSK

20.405

Top Channel

Spectrum L Spectrum L
Ref Level 30,00 d6m  Offset 30.20 06 w RBW 200 Kz Ref Level 30,00 d6m _ Offset 30.10 06 & RBW 200 Kz
att 1568 SWT Lms @ VBW 1MHz  Mode Sweep At 1568 SWT Lms @ VBW 1MHz  Mode Swesp
[0 17K View [0 17K View
M1[1] 25.40 dBm| M1[1] 27.29 dBm|
5.1697974 GHz] 5.1898408 GHz]
20¢ D2(1] 0.18 dg| 200 D2[1] 0.02 d}
20.3184 MHz| 20.2315 MHz|
10 10
T dBm— e - . 0 dam——rf
o A T = o |77 I e T : )0 derm e S B
¥ # b 4 ‘“‘\ Al A ¥ W ‘,‘W‘w’\- M AN i,
S \
104 104 -
\ J !
bt / \
204 - 204 -
o s \‘; 2
o A 27,20 x
0 g Lt 0 ; .
el T 7 L
st P il (T
40 40 df
S0 d S0 d
&0 &0
GF 5.10 GHz 691 pts Span 50.0 MHz GF 5.2 GHz 691 pts Span 50.0 MHz
QHARHNRED W AR
0895558002 0895558002
Dete: 9.JUN 2016 18:31:00 Dete: 8.JUN2016 21:16:25
Spectrum } L
Ref Level 30,00 d6m _ Offset 30.10 06 & RBW 200 Kz
att 1568 SWT Lms & VBW  1MHz  Mode Swesp
[0 17K View
M1[1] 29,68 dbm|
5.2297106 GHz|
20¢ D2[1] 1.83 dg
20.4052 MH2|
10
0 dam—— il
dBm P VTR, T T .
JUPTI DTSV EL N P P i,
10d il
i
/ \
204
7 Y
g -27,300 dbm A
a0 = ‘V »,‘
e
MM W,y
-0
sod
&0
GF 5.24 GHz 691 pts Span 50.0 MHz
AR
0895558002
Dete: 8.JUN2016 21:25:45
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.15-5.25 GHz ba nd / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5190 BPSK 0 41.766

Top

5230

BPSK 0

42.547

Spectrum = Spectrum L2
Ref Level 30,00 d8m  Offset 30.20 0B & RBW 500 kHz Ref Level 30,00 d8m  Offset 30.20 0B & RBW 500 kHz
Att 1508 SWT Lms e VBW 2 MHz  Mode Sweep Att 1508 SWT Lms ® VBW 2 MHz  Mode Swesp
8 1Pk View 8 1Pk View
m1[1] 22 .68 dBm| m1[1] 22.26 dBm|
5.1689870 GHg] 5.2084660 GHz|
20 D2[1] 0.56 dg| 20 D2[1] 0.17 d}
41,7656 MH2| 42,5470 MH2|
10 dB 10 dB
: T Ty ke P ey W FYRPP : R v Py P e B
| f \
{ A
1048 1048 ,’
/ y
/ \
eodem——0 1 ! o0 d .
2 21600 dBir 5 ¥ 21700 dom
.. - gy A
[ & BT PN s g S |
30 d 30 d
-0 “0d
5008 50 dB
60 60
CF 5.19 GHz 601 pts Span 60.0 MHz CF 5.23 GHz 601 pts Span 60.0 MHz
[T ] [T ]
0895558002 0895558002
pete: 8.0UN 2016 19:07:28 pete: 8.0UN 2016 19:17:15

Bottom Channel

Top Channel

Page 32 of 189

UL VS LTD



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE:

19 DECEMBER 2016

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5190 BPSK 0 41.592

Top

5230

BPSK

41.939

Spectrum = Spectrum o
Ref Level 30.00 d8m Offset 30.20 dB & RBW 500 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 500 kHz
Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep
8 1Pk View 8 1Pk View
m1[1] m1[1] 24.80 dBm|
5.2089870 GHz|
20 p2[1] 20 p2[1] 0.15 da|
41,5919 MHz| 41,9392 MHz|
10 dB 10 dB
0 dém—r i 0 dém—r = Vi
f
| f \
-10d8 T -10d8 T
f \
\ / \
d 5 04 A
20 -2 }
2006 Y Q2
02 24700 i
P e SV PO e
-0 -0
-50d -50d
60 60
CF 5.19 GHz 691 pts Span 60.0 MHz CF 5.23 GHz 691 pts Span 60.0 MHz
] [y ] [
10895568002 10895568002
[Date: 8 JUN 2016 22:47:08 Date: 8 JUN 2016 22:58:00

Bottom Channel

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC 1

26 dB Emission
MCS Index Bandwidth
(MHz)

Frequency Modulation

Channel (MHz) scheme

Bottom 5190 BPSK 0 41.245

Top 5230 BPSK 0 42.113

Spectrum L Spectrum | o
Ref Level 30,00 dm  Offset 30.10 0B w RBW 500 kA2 Ref Level 30,00 dm  Offset 30.10 0B w RBW 500 kA2
Att 1508 SWT ims ® VBW 2MHz  Mode Sweep Att 1508 SWT Lms ® VBW 2 MHz  Mode Swesp
8 1Pk View 8 1Pk View
m1[1] 26.86 dBm| m1[1] 27.07 dBm|
GHe| 5.2088133 GHz|
20 02[1] 0.09 da} 20 02[1] -0.22d8
41,2446 MHZ| 42,1129 MHZ|
0 0
0-dém 10 des Ko i " = N dfme=——rt 500 dirm TR R
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /80 MHz / SISO /5.15-5.25 GHz b and / DAC 0

Frequenc Modulation 26 dB Emission
Channel 4 y MCS Index Bandwidth
(MHz) scheme
(MHz)
Single 5210 QPSK 2 81.274
Spectrum |7
Ref Level 20.00 d8m Offset 30.20 dB w RBW 1 MHz
Att SdB SWT 1ms & VBW 3 MHz  Mode Sweep
@ 1Pk View
| M1[1]
10¢ T D2[1]
e 5 R0 gyt Srams vl "
| |
~10 df |‘ 4‘
o |
12 20 }\ﬂu;‘s "\'
\ﬁ’:mw i et e
K wfu,‘,w/\:
<50
-a0
-70
CF 5.21 GHz 691 pts SEan 160.0 MHz
JU J QHARHNRED W
10895558002
[Date: 10.JUN.2016 11:32:35
Single Channel
UL VS LTD
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac/ 80 MHz / MIMO / 5.15-5.25 GHz b and / DAC 0

Channel

Frequency
(MHz)

Modulation
scheme

MCS Index

26 dB Emission
Bandwidth
(MHz)

Single

5210

BPSK

81.737

Spectrum

<f

Ref Level 20.00 d8m  Offset 30.20 dB w RBW 1 MHz
At 5dp SWT

1ms @ VBW 3MHz  Mode Sweep

@ 1Pk View

m1[1]

0211]

25.72 dBm|
5.169016 GHz|
0.80 d|
81.737 MHz|

== S Ty

40

Tk
Wi,
e

GF 5.21 GHz

691 pts

Span 160.0 Mz

10895558002
Date: 10.JUN2016 11:44:08

Single Channel

Results: 802.11ac /80 MHz / MIMO / 5.15-5.25 GHz b and / DAC 1

Channel

Frequency
(MHz)

Modulation
scheme

MCS Index

26 dB Emission
Bandwidth
(MHz)

Single

5210

BPSK

81.505

Spectrum

Ref Level 20.00 dem
At 5dp

Offset 30.10 dB w RBW 1 MHz

SWT

1ms @ VBW 3MHz  Mode Sweep

@ 1Pk View

m1[1]

o2[1]

2597 dBm|
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0.09 d|
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a0d
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11a /20 MHz / SISO / 5.725-5.85 GHz b and / DAC 0

26 dB Emission
Bandwidth
(MHz)

Frequency Modulation Data Rate

Channel (MHz) scheme (Mbps)

Bottom 5745 BPSK 6 20.145

Middle 5785 BPSK 6 19.928

Top 5825 BPSK 6 20.232

Spectrum = Spectrum =
Ref Level 20.00 d8m Offset 30.50 dB w RBW 200 kHz Ref Level 20.00 d8m Offset 30.50 dB w RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk View @ 1Pk View
Mi1[1] 23,08 dBm| Mi1[1] 23.50 dBm|
5.7349276 GHz| 5.7749276 GHz|
20¢ D2[1] -1.58 dg| 20¢ D2[1] 0.23 da|
20.1447 MH2| 19.9276 MH2|
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QHARHNRED W J R
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Date: 8 JUN 2016 011155 Date: 8 JUN 2016 01:18:00

Bottom Channel Middle Channel

e
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz

Att 158 SWT 1ms @ VBW 1MHz  Mode Swesp
@ 1Pk View

]

Mi[1] 23,69 dBm|
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20 D2[1] -1.68 dp|
20.2315 MHz|
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e -
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Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / CDD / 5.725-5.85 GHz ba nd / DAC 0

26 dB Emission

Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme (Mbps) (MHz)
Bottom 5745 BPSK 6 20.058

Middle

5785

BPSK

6

19.971

Top

5825

BPSK

6

19.971

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
(017K View (017K View
M1[1] 26,83 dBm)| M1[1] 27.85 dBm)|
5.7348408 GHZ| 5.7749276 GHz|
20¢ D2[1] -0.11 dg| 20¢ D2[1] 1.10 dg|
20.0579 MHz| 19.9711 MHz2|
10 10
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Spectrum } =
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a /20 MHz / CDD /5.725-5.85 GHz ba nd / DAC 1

26 dB Emission

Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme (Mbps) (MHz)
Bottom 5745 BPSK 6 19.971

Middle

5785

BPSK

6

19.754

5825

Top

BPSK

6

19.884

Top Channel

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.40 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.40 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K view [0 17K view
Mi1[1] 27.69 dBm| Mi1[1] 27.57 dBm|
5.7349711 GHz| 5.7750579 GHz|
20 p2[1] -0.91 ds| 20 ¢ p2[1] -0.13 dB)|
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Spectrum } =
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[0 17K view
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / SISO / 5.725-5.85 GHz b and / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5745 BPSK 0 20.275

Middle

5785

BPSK

20.492

Top

5825

BPSK

20.318

Spectrum L Spectrum L
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View [0 17K View
M1[1] 24,27 dBm)| M1[1] 23,96 dBm)|
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20¢ D2[1] 0.20 da 20¢ D2[1] 2,25 da)|
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10 10
-k u A di LAY
0 RN TN Wk PV T Ty T 0 EvCie e T
/ \
-10d -10d
! '\ \l
o / \ - \
L 5 2 :
07 23700 db 1 e
oA W, " f ™
sl M, o) B
40 a0 df
-50d -50d
60 60
GF 5.745 GHz 691 pts Span 30.0 MHz GF 5.785 GHz 691 pts Span 30.0 MHz
HRRRAR W LR ]
10895558.002 10895558.002
Date: 8.JUN 2016 18:17.30 Date: 8.JUN 2016 183206
Spectrum } L
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep
[0 17K View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.725-5.85 GHz b and / DAC O

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5745 BPSK 0 20.318

Middle

5785

BPSK

20.492

Top

5825

BPSK

20.318

Top Channel

Spectrum L Spectrum L
Ref Level 30.00 dém  OFfset 30.50 0 w RBW 200 knz Ref Level 30.00 dém  OFfset 30.50 0 w RBW 200 knz
Att 1568 SWT Lms @ VBW 1MHz  Mode Swesp att 1568 SWT 1ms & VBW 1MHz  Mode Swesp
(017K View (017K View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO /5.725-5.85 GHz b and /DAC 1

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5745 BPSK 0 20.449

Middle 5785

BPSK 0

20.275

5825

Top

BPSK 0

20.492

Spectrum L Spectrum L
Ref Level 30.00 dEm  OFfset 30.40 0 w RBW 200 knz Ref Level 30.00 dEm  OFfset 30.40 0 w RBW 200 knz
Att 1568 SWT 1ms @ VBW 1MHz  Mode Sweep att 1568 SWT 1ms & VBW 1MHz  Mode Swesp
[0.17K View [0.17K View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.725-5.85 GHz b _and / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5755 BPSK 0 42.113

Top

5795

BPSK

41.592

Spectrum = Spectrum L2
Ref Level 30,00 dm  Offset 30.50 0B & RBW 500 kA2 Ref Level 30,00 dm  Offset 30.50 0B & RBW 500 kA2
Att 1508 SWT ims ® VBW 2MHz  Mode Sweep Att 1508 SWT Lms ® VBW 2 MHz  Mode Swesp
8 1Pk View 8 1Pk View
m1[1] 24.85 dBm| m1[1] 24.14 dBm|
5.7338133 GHy| 5.7740738 GHy|
20 02[1] 4dg 20 D2[1] -0.57 dB
42,1129 MHZ| 41,5919 MHz|
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.725-5.85 GHz b and / DAC 0

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5755 BPSK 0 41.939

Top

5795

BPSK

41.939

Spectrum = Spectrum L2
Ref Level 30.00 d8m Offset 30.50 dB & RBW 500 kHz Ref Level 30.00 d8m Offset 30.50 dB & RBW 500 kHz
Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep
8 1Pk View 8 1Pk View
m1[1] 27.00 dBm| m1[1] 28.22 dBm|
5.7341606 GHz| 5.7738133 GHz|
20 D2[1] 0.05 dB| 20 D2[1] 0.13 dB|
41,9392 MH2| 41,9392 MH2|
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO /5.725-5.85 GHz b and /DAC 1

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5755 BPSK 0 42.894

Top

5795

BPSK

42.460

Spectrum = Spectrum L2
Ref Level 30.00 d8m Offset 30.40 dB & RBW 500 kHz Ref Level 30.00 d8m Offset 30.40 dB & RBW 500 kHz
Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep Att 15dB  SWT ims @ VBW 2 MHz Mode Sweep
8 1Pk View 8 1Pk View
m1[1] 30.09 dBm| m1[1] 30.16 dBm|
5.73329 Hz| 5.7737 GHz|
20 p2[1] -0.25 dp)| 20 D2[1] -0.52
42,8944 MHZ|
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /80 MHz / SISO / 5.725-5.85 GHz band / DAC 0

Frequenc Modulation 26 dB Emission
Channel 4 y MCS Index Bandwidth
(MHz) scheme
(MHz)
Single 5775 QPSK 0 81.505
Spectrum |7
Ref Level 20.00 d8m Offset 30.50 dB & RBW 1 MHz
Att SdB SWT 1ms & VBW 3 MHz  Mode Sweep
@ 1Pk View
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a0 foris L
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac/ 80 MHz / MIMO / 5.725-5.85 GHz band / DAC 0

Channel

Frequency
(MHz)

Modulation
scheme

MCS Index

26 dB Emission
Bandwidth
(MHz)

Single

5775

BPSK

81.737

Spectrum

At 5dp SWT

Ref Level 20.00 d8m  Offset 30.50 dB w RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

@ 1Pk View
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Single Channel

Results: 802.11ac /80 MHz / MIMO / 5.725-5.85 GHz band / DAC 1

Channel

Frequency
(MHz)

Modulation
scheme

MCS Index

26 dB Emission
Bandwidth
(MHz)

Single

5775

BPSK

81.737

Spectrum

At 5dp SWT

Ref Level 20.00 d8m  Offset 30.40 0B w RBW 1 MHz

1ms @ VBW 3MHz  Mode Sweep

@ 1Pk View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n 20 MHz / SISO / 5.15-5.25 GHz band / DAC 0 (Reference Plots)

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5180 16QAM 3 20.145

Middle

5200

16QAM

20.275

Top

5240

16QAM

20.188

Date: 8 JUN 2016 17:49:45

[Date: 8 JUN 2016 18:02:34

Spectrum = Spectrum =
Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.20 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 1Pk View [0 1Pk View
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.15-5.25 GHz ba nd / DAC 0 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / DACO (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC1 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / DACO (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.15-5.25 GHz ba nd / DAC1 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 80 MHz / MIMO / 5.15-5.25 GHz b and / DACO (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n 20 MHz / SISO / 5.725-5.85 GHz ban d / DAC 0 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / SISO / 5.725-5.85 GHz b _and / DAC 0 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / QPSK / 5.725-5.8 5 GHz band / DACO (Reference Plots)

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5745 QPSK 1 20.058

Middle

5785

QPSK

20.188

Top

5825

QPSK

20.145

Spectrum L Spectrum L
Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz Ref Level 30.00 d8m Offset 30.50 dB & RBW 200 kHz
Att 1508 SWT 1ms & VBW 1MHz Mode Sweep Att 1508 SWT 1ms & VBW 1MHz Mode Sweep
[0 17k View [0 17k View
Mi1[1] 27.24 dBm| Mi1[1] 28,24 dBm)|
5.7349276 GHz| 5.7748842 GHz|
20 p2[1] -0.16 dg| 20 p2[1] -0.35 dp|
20.0579 MH2| 20.1881 MH2|
10 10
0 dem—— 10 dB = - . dem— ) 7 o
P RE o, N s, e Y e | i e W P e,
-10d -10d
! /
204 L : 204 L \
M \" [J ho!
4 o M1
5 0 ] B i L
-30 T - -0 .
il Y Y
s i WA i LY L st
40 di a0 df
-50d -50
40 40
GF 5.745 GHz 691 pts Span 30.0 MHz GF 5.785 GHz 691 pts Span 30.0 MHz
[ ] [T ]
10895558.002 10895558.002
ate: 8 JUN 2016 214068 ate: 8 JUN 2016 215628

Bottom Channel

e

]

At 158 SWT

Ref Level 30.00 d8m  Offset 30.50 dB w RBW 200 kHz

1ms @ VBW 1MHz  Mode Swesp

@ 1Pk View

M1[1]

o2[1]

27,61 dBm|
5.8149276 GH|
-1.19 dg|
20,1447 MHz|

T o

x

nl\ I

S S I MM,

“euph

GF 5.825 GHz
e

691 pts

Span 30.0 MHz

10895558002
[Date: 8 JUN 2016 22:12:07

Top Channel

Middle Channel

UL VS LTD

Page 57 of 189




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MIMO / QPSK / 5.725-5.8 5 GHz band / DAC1 (Reference Plots)

26 dB Emission

Channel Frequency Modulation MCS Index Bandwidth
(MHz) scheme
(MHz)
Bottom 5745 QPSK 1 20.232

Middle

5785

QPSK

20.275

Top

5825

QPSK

20.318

Spectrum L Spectrum L
Ref Level 30.00 d8m Offset 30.40 dB & RBW 200 kHz Ref Level 20.00 d8m Offset 30.40 dB w RBW 200 kHz
Att 15dB  SWT 1ms & VBW 1MHz Mode Sweep Att 15d8  SWT 1ms & VBW 1MHz Mode Sweep
[0 17F view [0 17F view
Mi1[1] 27,41 dBm| Mi1[1] 29.48 dBm)|
5.7348842 GHz| 5.7747106 GHz|
20 ¢ p2[1] -0.73 d| 20 ¢ p2[1] 1.56 d8)
20.2315 MH2| 20.2750 MH2|
10 10
0 dem——ry 0 dor 0dBM——t) 1 500 dam -
o A ] -l \ A " il A 1 h Tiged =, W\J‘ el A i\ n
iAo Ans et nelin ] oo, i I ndhanis SR VI
-10d -10d
f !
- | \ - |
20 7 20 / T
M1 A
by - i) e
¥ 27,300 68 " 1 27,600 a8 ;
— b a0 -
PURS YO e P A W A
40 04
-50d -50d
60 60
GF 5.745 GHz 691 pts Span 30.0 MHz GF 5.785 GHz 691 pts Span 30.0 MHz
R R
10895558.002 10895558.002
Date: 8 JUN 2016 21,4434 Date: 8 JUN 2016 220004

Bottom Channel

Middle Channel

e

]

Ref Level 30.00 d8m  Offset 30.40 dB w RBW 200 kHz
At 158 SWT

1ms @ VBW 1MHz  Mode Swesp

@ 1Pk View

M1[1]

o2[1]

28,82 dBm|
5.8147974 GH|
0.29 da|
20,3184 MHz|

el

BTN

_fv A A
o A, o

GF 5.825 GHz 691 pts
e -

10895558002
[Date: 8 JUN 2016 22:15:43

Span 30.0 MHz

Top Channel

Page 58 of 189

UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10895558JD02G

ISSUE DATE: 19 DECEMBER 2016

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.725-5.85 GHz b _and / DACO (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /40 MHz / MIMO / 5.725-5.85 GHz b _and / DAC1 (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / 80 MHz / MIMO / 5.725-5.85 GHz band / DACO (Reference Plots)
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Transmitter 26 dB Emission Bandwidth (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M2004 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 02 Apr 2017 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 26 Feb 2017 12

M1867 | Attenuator Huber + Suhner AG | 6820.17.B 07101 Calibrated -
before use

A2847 | Attenuator Radiall R411.820.121 | 24671450 Calibrated -
before use

A2345 | Attenuator Macom 2082-6043-20 | None stated Calibrated -
before use

A2009 | RF Switch Pickering Interfaces | 64-102-002 & | XZ340281 & Calibrated -

40-881-001 X311198 before use

S0538 | DC Power Supply TTi PL154 250135 Calibrated -
before use

M1818 | Multimeter Fluke 7911 71811580 27 Apr 2017 12

M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
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5.2.3. Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz  band)

Test Summary:

Test Engineer: Georgios Vrezas Test Dates: 08 June 2016 &
09 June 2016

Test Sample MAC address: 542AA22F8F19

FCC Reference: Part 15.407(e)

Test Method Used: KDB 789033 D02 Section II.C.2.

Environmental Conditions:

Temperature (°C): 23to 25

Relative Humidity (%): 48 to 53

Note(s):

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

789033 Section II.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

0 802.11a CDD - BPSK/ 6 Mbps

0 802.11n HT20 SISO - BPSK / 6.5 Mbps / MCS0

0 802.11n HT40 SISO — BPSK / 13.5 Mbps / MCSO

0 802.11n HT20 MIMO — BPSK / 6.5 Mbps / MCSO

0 802.11n HT40 MIMO — BPSK / 13.5 Mbps / MCSO

0 802.11ac VHT80 SISO — BPSK / 29.3 Mbps / MCS0
0 802.11ac VHT80 MIMO — BPSK / 29.3 Mbps / MCSO

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

Measurements were performed on both ports and found to be identical. Therefore, only results for DAC O
are presented in the section of the test report.

Plots for all data rates on both ports are archived on the UL VS LTD IT server and available for
inspection upon request.

The signal analyser 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)

Test setup:
pACO RF Attenuator P Port 1
DC Power Supply EUT RF Switch rotc RF Attenuator Signal Analyser
DA RF Attenuator P Port2
A 4 4
Y Y
Multimeter Laptop PC Laptop PC
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11a /20 MHz / BPSK / 6 Mbps / DAC 0

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 15890 =500 15390 Complied

Middle 15890

2500

15390

Complied

Top 16324

2500

15824

Complied

Spectrum = Spectrum =
Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
Mi1[1] 5.20 dBm| Mi1[1] 4.56 dBm)|
5.7370116 GHz| 5.2770116 GHz|
20¢ D2[1] 0.45 da| 20¢ D2[1] -0.57 dp|
15.8900 MH2| 15.8900 MH2|
10 10
] rm T ] 01 1.700 dim—_ T I
PO 5 0 S PR VPO Trealer PR P A b Joz
| A N T ] A
-10d T | -10d + 1.‘
r 4 1
i i 4
-20d -20d
\ N
'51”\ ol W a W %,
PR W Ty A (1) 4 VT
U L QBTN AATYIERAR W
40 40 df
-S04 -S04
60 60
CF 5.745 GHz 691 pts Span 30.0 MHz CF 5.785 GHz 691 pts Span 30.0 MHz
[ [
10895558002 10895558002
[Date: 8 JUN 2016 01:13:27 [Date: 8.JUN 2016 01:19:33

Bottom Channel

.15

Spectrum

Ref Level 30.00 d8m  Offset 30.50 dB w RBW 100 kHz
Att 158 SWT 1Ms @ VBW 300kHz  Mode Swesp

@ 1Pk View

m1[1] 4,55 dBm|
5.8167945 GH|
0.00 d|

16,3242 MHz|

2 0211]

PR} ‘,)-Jn‘f.m P S O O
i

1

e
=
b
4

il LYV

Span 30.0 MHz

GF 5.825 GHz 691 pts
e -

10895558002
[Date:  JUN 2016 01:28:41

Top Channel

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

band) (continued)

Results: 802.11a /20 MHz / BPSK /6 Mbps/CDD /D ACO0

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 16324 =500 15824 Complied

Middle 16107

2500

15607

Complied

Top 16368

2500

15868

Complied

Top Channel

Spectrum = Spectrum =
Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep Att 15dB  SWT 1ms & VBW 300 kHz  Mode Sweep
[0 17k view [0 17k view
Mi1[1] 7.78 dBm)| Mi1[1] 7.88 dBm)|
5.7367945 GHz| 5.2770116 GHz|
20 p2[1] -0.43 d8| 20 ¢ p2[1] 0.01 d|
16.3242 MH2| 16.1071 MH2|
10 10
0 dBm—r 0 dem—rt 400 dBy T —T1
o deebdboolos ot ot e M TP 0 O T T
1 5 7 % 74000 i} %
10 | 10 ; i |
" \ " ! A
20 2 ~ -
b W, / %
a0 y . a0 x Lo
et % ik \ ?
|shen A s St U o 4
a0 df 40 df
-S04 -S04
0 0
CF 5.745 GHz 691 pts Span 30.0 MHz CF 5.785 GHz 691 pts Span 30.0 MHz
QHARHNRED W R
10895558002 10895558002
Date: 5.JUN 2016 00:28.06 oate: 5.JUn 2016 00:35:11
Spectrum o=
Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep
[0 17k view
Mi1[1] 9,49 dBm|
5.8167511 GHz|
20 p2[1] 1.94 d|
16.3676 MH2|
10
0 dBm— -
| T
D bl Jogpdbnlosn it L, e
0d i
|
|
20 d -
\
e ",f 4
o] Wy
PRI Wbt
a0 df
o
0
CF 5.825 GHz 691 pts Span 30.0 MHz
AHIERI
R
10895558002
Date: 5.JUN 2016 00:43:56
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /20 MHz / SISO /BPSK/MCSO/DA CO

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

17019

2500

16519

Complied

Middle

16975

2500

16475

Complied

Top

17106

2500

16606

Complied

Spectrum

.15

Ref Level 30.00 d8m  Offset 30.50 dB w RBW 100 kHz

Spectrum

]

Ref Level 30.00 d8m  Offset 30.50 dB w RBW 100 kHz

[Date: 8 JUN 2016 18:19:03

[Date: 8 JUN 2016 18:33:38

At 15d8  SWT 1ms & VBW 300kHz2  Mode Sweep Att 15d8  SWT Lms @ VBW 300kHz Mode Sweep
[0.17K View [0.17K View
M1[1] .04 dBm| M1[1]
5.7363603 GHz]
20 D2[1] 0.51 d| 20 02(1] 26 dg)
17.0188 MHz| 16.9754 MHz2|
10 10
i Bm: 5 — i 00 dBm: e
NN PO 2P P O N N T WL PP A R
4,080 dBimae i N -+ r‘,bﬂ:w ! o 5
-10di A -10di
20 f T 20 i T
rf b K L
WV 5 JS
-3 dBpaksity YT =20 T i
Pk WV nd ™ o g
40 df 40
50 df 50 df
60 60
CF 5.745 GHz 691 pts Span 30.0 MHz CF 5.765 GHz 691 pts Span 30.0 MHz
QHARHNRED W AR
10895558002 10895558002

Bottom Channel

Spectrum

.15

Ref Level 30.00 d8m  Offset 30.50 dB w RBW 100 kHz
Att 158 SWT 1Ms @ VBW 300kHz  Mode Swesp

@ 1Pk View

M1[1]

2 0211]

5,65 dBm|
5.8164038 GHz|
-0.76 dB|
17.1056 MHz|

10

fritm=—t01 0500 d

B
.

u,.s"ml vmaelid g

W Ay

GF 5.825 GHz 691 pts
e -

10895558002
Date: 8 JUN 2016 18:51:38

Span 30.0 MHz

Top Channel

Middle Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / BPSK /MCS0 /DA CO0

6 dB Bandwidth Limit Margin

(kH2) (kHz) (kHz) Result

Channel

Bottom 16324 =500 15824 Complied

Middle 17106 2500 16606 Complied

Top 17106 =500 16606 Complied

Spectrum L Spectrum L
Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
Mi1[1] 8.50 dBm| Mi1[1] 8.04 dBm)|
5.7367945 GHz| 5.7764038 GHz|
20¢ D2[1] -0.14 dg| 20¢ D2[1] -0.66 dB|
16.3242 MH2| 17.1056 MH2|
i) i)
& & 1 -1.800 dBmr ‘
1 0 il Y F
; YOO e X T L T T O 0 L Pt 8 Y T P
e b s 02 27,980 di ! &
! : -
|
il - il
\ 7 b
/ J
J L, / |
30 = T 30 - ~:
i Kl \y i W
o e el WAL il Q WA
50 50
&0 &0
CF 5.745 GHz 691 pts Span 30.0 MHz CF 5.785 GHz 691 pts Span 30.0 MHz
S UIRICLLLS .
(X J [
10895558002 10895558002
[Date: 8 JUN 2016 21:34:50 [Date: 8 JUN 2016 21:50:24
Bottom Channel Middle Channel
Spectrum =
Ref Level 20.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk View
Mi1[1] 8,29 dBm|
5.8164038 GHz|
20¢ D2[1] -0.10 dg|
17.1056 MH2|
10
L - s
TN I . e
o B ! it
-20 df —
/ 4
0 o aY
J A
h\,ﬂ” W
b T YT
.ihf Uy
s
-60
CF 5.825 GHz 691 pts Span 30.0 MHz
R !
[
10895558002
[Date: 8 JUN 2016 22:05:51

Top Channel
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz band) (continued)
Results: 802.11n /40 MHz / SISO / BPSK/MCS0/DA CO0

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result

Bottom 35340 =500 34840 Complied
Top 35340 2500 34840 Complied

Spectrum = Spectrum L2
Ref Level 30.00 d8m Offset 30.50 dB w RBW 100 kHz Ref Level 30.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15d8  SWT 1.1ms & VBW 300 kHz Mode Sweep Att 15d8  SWT 1.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 9.5 dBm| m1[1] 9.93 dBm|
5.7372865 GH: 5. GHZ|
20 p2[1] -0.40 db| 20 p2[1] .31 dp|
35,3401 MHZ| 35,3401 MHZ|
10 dB 10 dB
od od
21 2600 dam = 7 21 2,700 dBrm, = ?
11 RN P P B i A Ml | JAAAL
s 5 bbbl | WALAL L L I e W RF WY, 2 poded AL Ll UL LY
1] W |
) [ | - [ |
] [ ; ] 4
f | / \
30d ; N 30d 7 .
v e e b
s Al kbl ANl ot
40 40 d
-50dB -50dB
60 60
CF 5,755 GHz 691 pts Span 60.0 MHz CF 5,795 GHz 691 pts Span 60.0 MHz
Waninnnn o I ) L O )
110895568.002 110895568.002
[Date: 8.JUN 2016 19:28:42 [Date: 8.JUN 2016 19:43:12
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Results: 802.11n /40 MHz / MIMO / BPSK/MCSO /DA C0O

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

M
(

argin
kHz)

Res

ult

Bottom

35340

2500

34840

Complied

Top

35340

2500

34840

Complied

Spectrum = Spectrum L2
Ref Level 30.00 d8m Offset 30.50 dB & RBW 100 kHz Ref Level 30.00 d8m Offset 30.50 dB w RBW 100 kHz
Att 15dB  SWT 1.1ms & VBW 300 kHz Mode Sweep Att 15dB  SWT 1.1ms & VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 12.92 dBm)| m1[1] 12.38 dBm)|
5.7372865 GHz| 5.7772865 GHz|
20 p2[1] -0.14 dp| 20 p2[1] -0.59 dp|
35,3401 MHZ| 35,3401 MHZ|
10 dB 10 dB
[} [}
5.700 dBm;
it g L0y gl W T S T T rh L] T b vl
T 1‘ 7 et O P ) AR T TP S V0 8 5
f i I |
o0 d - 20 df T T
) | J !
e / o] / |
M,J t T \
\ / 1,
sl Wil et A el
-50de -50d
60 60
CF 5,755 GHz 691 pts Span 60.0 MHz CF 5,795 GHz 691 pts Span 60.0 MHz
S ——
[ AW o
10895568002 10895568002
[Date: 9 JUN 2016 12:43:30 [Date: 8. JUN 2016 13:00:52

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 / SISO /BPSK/MCS0/D ACO

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Single 75369 =500 74869 Complied
Spectrum o
Ref Level 30,00 dém Offset 30.50 dB & RBW 100 kHz
Att 15d8  SWT 1.2ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1]
20¢ D2[1]
e b o) ALAOL LG a1l
’ \
-30 porre: ‘.
Ll R T
-60
GF 5.775 GHz 691 pts SEﬂn 120.0 MHz
BRI
b A
Single Channel
Results: 802.11ac / 80 MHz / MIMO / BPSK/MCS0 /D _ACO
6 dB Bandwidth Limit Margin
Channel (kHz) (kHz2) (kH2) Result
Top 75369 =500 74869 Complied
Ref Level 30,00 dém Offset 30.50 dB & RBW 100 kHz
Att 15d8  SWT 1.2ms & VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1]
20« D2[1]
T T,
!
|
ol
-60
GF 5.775 GHz 691 pts SEﬂn 120.0 MHz
[ RER ]
b
Single Channel
UL VS LTD
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Transmitter Minimum 6 dB Bandwidth (5.725-5.85 GHz

band) (continued)

Test Equipment Used:

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

No. Calibration Interval
Due (Months)

M2004 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 02 Apr 2017 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 26 Feb 2017 12

M1867 | Attenuator Huber + Suhner AG | 6820.17.B 07101 Calibrated -
before use

A2847 | Attenuator Radiall R411.820.121 | 24671450 Calibrated -
before use

A2345 | Attenuator Macom 2082-6043-20 | None stated Calibrated -
before use

A2009 RF Switch Pickering Interfaces 64-102-002 & | XZ340281 & Calibrated -

40-881-001 X311198 before use

S0538 DC Power Supply TTi PL154 250135 Calibrated -
before use

M1818 | Multimeter Fluke 791 71811580 27 Apr 2017 12

M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 24
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