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1. Customer Information

1.1.Applicant Information

Company Name: SIEMENS AG
Company Address: Ostliche Rheinbriickenstr. 50, 76187 Karlsruhe, Germany
Contact Person: Dr. Malgorzata Janson

Contact E-Mail Address: | malgorzata.janson@siemens.com

Contact Phone No.: + 49 721 595 2606

1.2.Manufacturer Information

Company Name: SIEMENS AG
Company Address: 76181 Karlsruhe, Germany
Contact Person: Mr. Kilian Léser

Contact E-Mail Address: kilian.loeser@siemens.com

Contact Phone No.: +49 911 895-5363
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2. Summary of Testing

2.1. General Information

Applied Standards

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

Test Firm Registration:

399704

Location

Location of Testing:

UL International Germany GmbH
Hedelfinger Str. 61

70327 Stuttgart

Germany

Date information

Order Date: 26 September 2017
EUT arrived: 26 January 2018
Test Dates: 07 November 2018 to 21 October 2019

EUT returned:

-
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2.2. Summary of Test Results

Clause Measurement (5.15-5.25 GHz band) complied | 0008 | orfomed | applicable

Part 15.207 Transmitter AC Conducted Emissions O U O

Part 15.403(i) Transmitter 26 dB Emission Bandwidth O O O

Part 15.35(c) Transmitter Duty Cycle O O O

Part 15.407(a)(1)(iv) Transmitter Maximum Conducted Output 0 0 0
Power

Part 15.407(a)(1)(iv) | Transmitter Peak Power Spectral Density O O O

Part . . .

15.407(b)/15.209(a) Transmitter Out of Band Radiated Emissions O O O

Part . . .

15.407(b)/15.209(a) Transmitter Band Edge Radiated Emissions O O O
Transmitter Frequency Stability

Part 15.407(g) (Temperature & Voltage Variation) = - =

Part 15.407(h)(1) Transmitter Power Control O O O X

Note:

1. As per applicant’s user manual 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.

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 U-NIl Test Procedures New Rules v02r01
December 14, 2017

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

Reference: KDB 662911 D01 Multiple Transmitter Output v02r01 October 31, 2013

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

Reference: KDB 174176 D01 Line Conducted FAQ v01r01June 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 specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: SIEMENS

Model Name or Number: MPCIE-R1-ABGNAC-U4

Model Type: A5E36528526

Serial/ Fixed IP Number: 192.168.0.80 (Radiated Test Sample)
Hardware Version Number: 1

Software Version Number: T01.00.00

FCCID: LYHRAPACV1

Brand Name: SIEMENS

Model Name or Number: MPCIE-R1-ABGNAC-U4

Model Type: AS5E36528526

Serial/ Fixed IP Number: 192.168.0.60 (Conducted Test Sample)
Hardware Version Number: 1

Software Version Number: T01.00.00

FCC ID: LYHRAPACV1

3.2. Description of EUT

The equipment under test was a 4 X 4 MIMO radio module supporting WLAN 2.4 GHz & WLAN 5 GHz

technologies.

3.3. Modifications Incorporated in the EUT

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

Technology Tested:

WLAN (IEEE 802.11a,n, ac)

Type of Unit: Transceiver
Test Evaluation Board Power Supply Nominal 24.0V DC
Requirement(s): Minimum 16.8 V DC
Maximum 31.2VvDC
EUT Power Supply Requirement(s): Power Range 3.3VDC £5% [ 520 mA
Power Range 50VvDC £5% | 700 mA

Supported Modulation Types: BPSK, QPSK, 16QAM, 64QAM, 256QAM

Supported Data rates:

802.11a

6,9, 12, 18, 24, 36 ,48 & 54 Mbit/s
(SISO or MIMO)

802.11n HT20

MCSO0 to MCS7 (1 spatial stream)
MCS8 to MCS15 (2 spatial streams)
MCS16 to MCS23 (3 spatial streams)
MCS24 to MCS31 (4 spatial streams)

802.11n HT40

MCSO0 to MCS7 (1 spatial stream)
MCS8 to MCS15 (2 spatial streams)
MCS16 to MCS23 (3 spatial streams)
MCS24 to MCS31 (4 spatial streams)

802.11ac HT20

MCSO0 to MCS8 (up to 4 spatial streams)

802.11ac HT40

MCSO0 to MCS9 (up to 4 spatial streams)

802.11ac HT80

MCSO0 to MCS9 (up to 4 spatial streams)

Antenna Gains:

Refer section 3.5 Antenna Information

Maximum Conducted Output Power:

20 MHz 17.6 dBm
40 MHz 17.1 dBm
80 MHz 15.9 dBm

Transceiver Frequency Band:

5150 MHz to 5250 MHz [U-NII-1 Band]

Nominal Channel Bandwidth 20 MHz
Transmit Channels Tested: Channel ID Channel Number Chann?:vll;rze)quency

Bottom 36 5180
Bottom +1 40 5200
Middle / Top -1 44 5220
Top 48 5240

Nominal Channel Bandwidth 40 MHz
Transmit Channels Tested: Bottom 38 5190
Top 46 5230

Nominal Channel Bandwidth 80 MHz
Transmit Channels Tested: Single 42 5210
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3.5. Antenna Information

Antenna types with highest antenna gains amongst their supported radiation patterns were used for the EUT
testing:

Antenna Group:

8 dBi Antenna Group

Antenna Radiation Type:

Omni Directional

Antenna Model Number: ANT795-6MN

Antenna Gain: 8 dBi @ 5 GHz
Antenna Beamwidth: 150°

Antenna Connector Type: N

Manufacturer Article Number: 6GK5795-6MN10-0AA6
Batch Number: 1000744236

Antenna Group:

9 dBi Antenna Group

Antenna Radiation Type: Sector
Antenna Model Number: ANT795-6DC
Antenna Gain: 9 dBi @ 5 GHz
Antenna Beamwidth: 55°H / 55°V
Antenna Connector Type: N

Manufacturer Article Number:

6GK5795-6DC00-0AA0

Batch Number:

006.707039

Antenna Group:

23 dBi Antenna Group

Antenna Radiation Type:

Directed

Antenna Model Number: ANT793-8DK
Antenna Gain: 23 dBi @ 5 GHz
Antenna Cable Loss: 8.8dB @ 5 GHz
Effective Antenna Gain: 14.2 dBi @ 5 GHz
Antenna Beamwidth: 9°H/9°V
Antenna Connector Type: N

Manufacturer Article Number:

6GK5793-8DK00-0AAD

Batch Number:

02 722467
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3.6. Support Equipment

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

A. Support Equipment (In-house)

Item Description Brand Name Model Name or Number Serial Number
1 Laptop Lenovo L560 MP-16X73B 16/11
2 Lab DC Power Supply Conrad Electronic PS-2403D Not stated
3 Lab Voltage Rectifier Spltzenberger PAS 5000 A2464 00/2 0200

Power Supply Spies

B. Support Equipment (Manufacturer supplied)

L Model Name or Serial
Iltem Description Brand Name Number Number
1 DC Power Supply Cable _ Standard 2 wire _
(Length: 2 m | Quantity: 2 Pcs) cable
LEONI L
5 M12- RJ45 Ethernet Cable SIEMENS IE.?"_“'JES;E:EA.}L _
(Length: 2 m | Quantity: 2 Pcs) FLEXIBLE
6XV1870-2E

- N-N Connector Antenna Cable SSi:rlwzg/ltiEﬁlset 6XV1875-5AN10

(Length: 10 m | Quantity: 4 Pcs) Antenna Cable J39

Test Evaluation Board AS5E36374290-AE
4 SIEMENS -
(Quantity: 2 Pcs) GTW 18 94V-0
UMCC- N Connector Cable

5 _ SIEMENS - -

(Length: 0.25 m | Quantity: 4 Pcs)

NC tor-50 Q Terminati
6 onnector 59 erminations SIEMENS 3 B

(Quantity: 4 Pcs)

SIMATIC PS 307 Power Supply SES7307-1EAOL YSUHO

7 (Input: AC 120/230V | 2.3/1.2 A_| 50-60 Hz) SIEMENS 0AAD 165357
(Output: DC 24 V| 5 A) | (Quantity: 1 Pcs)
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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):

Continuously transmitting modulated carrier with combination of

» Maximum Power Settings [refer section 4.3]

» Test Channels [refer section 3.4 ]

» Worst Case* SISO and MIMO modes :

o0 802.11a: 6 Mbit/s / SISO Mode

802.11n HT20: MCSO0 / SISO Mode
802.11n HT40: MCSO0 / SISO Mode
802.11ac HT20: MCSO0 / SISO Mode
802.11ac HT40: MCSO0 / SISO Mode
802.11ac HT80: MCSO0 / SISO Mode
802.11a: 6 Mbit/s / MIMO Modes
802.11n HT20: MCSO / MIMO Modes
802.11n HT40: MCSO0 / MIMO Modes
802.11ac HT20: MCSO / MIMO Modes
802.11ac HT40: MCSO0 / MIMO Modes
802.11ac HT80: MCSO0 / MIMO Modes

0O O O 0o O o o o o o o

*Multiple supported modulation schemes, nominal channel bandwidths and SISO/MIMO configurations were
initially investigated to determine the above mentioned worst case data rates.
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4.2. Configuration and Peripherals

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

(o]

O O o

EUT Power Supply:

For AC Conducted measurement EUT (the radio module) was mounted on Test Evaluation Board. Using
Siemens SIMATIC PS 307 Power Supply, 24 V DC was supplied to this board; which in turn supplying 3.3
V DC to EUT.

For all conducted measurements EUT(the radio module) was mounted on Test Evaluation Board. Using
Lab DC Power Supply 24 V DC was supplied to this board; which in turn supplying 3.3 V DC to EUT.

For all radiated measurements EUT(the radio module) was mounted on Test Evaluation Board. Using Lab
Voltage Rectifier Power Supply 24 V DC was supplied to this board; which in turn supplying 3.3 V DC to
EUT.

Test Mode Activation:

For continuous transmit tests the EUT was controlled using the chipset manufacturers ‘cli’ console over
tera-term and putty. This was run from within the terminal application on the EUT. The application was used
to enable continuous transmission mode and to select the test channels, data rates and modulation
schemes as required.

Worst Case Mode Determination:

Multiple supported modulation schemes, nominal channel bandwidths and SISO+MIMO Modes
configurations were initially investigated to determine worst case modes.

The data rates that produced worst case results for each 802.11 mode (a/n/ac) were then used for
measurements presented in this report.

Conducted Measurements:

RF Output Power, Power Spectral Density measured separately on each Port with all supported SISO &
MIMO Port combinations.

For Occupied Channel Bandwidth & Duty Cycles were computed with worst case SISO mode; as they
found to be independent of number of transmitter chains used.

Conducted spurious emissions measurements were performed with SISIO Mode; as this port was found to
have the worst case in terms of power settings amongst all supported possible SISO & MIMO Port
combinations.

AC Conducted Emissions Measurements:

AC conducted tests were performed with all listed Antenna Groups with MIMO Port 1+2+3+4, employing
maximum possible Antennas.

The Toyo EMI Software EP5/CE Ver 4.0.1. was used for these measurements.

Radiated Band Edge Measurements:

Radiated Band edge emissions were performed with Antenna types listed in section 3.5 with all possible
MIMO Port combinations.

Radiated Band edge emissions were performed with the EUT & Antennas in the orientation simulating the
worst case spurious emissions.

Radiated Cabinet Emission Measurements:

Transmitter cabinet radiated emissions were performed by terminating EUT’s all 4-MIMO Ports with 50 Q
(proper impedance matching) and with maximum supported power settings amongst all supported SISO &
MIMO Port combinations as well as amongst listed Antenna types.

EMC32 V10.1.0 Software & Toyo EP5/RE Ver 4.0.1 were used for these measurements.
Applicable to all Tests:

For all the measurements and Antennas beam forming gain of O dBi have been assumed.
All the supplied antennas listed in section 3.5 have been tested with power settings in section 4.3.

During testing unused EUT ports were terminated as listed in section 4.3.
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4.3. Used Power Settings & Port Terminations

The EUT was configured with following GUI Power Settings (PWL) & test channels for 8 dBi Antenna

configurations.

5150 MHz to 5250 MHz [U-NII-1 Band]
8 dBi Antenna Group
SISO Port 1 Note 1)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 15 18 18 18 38 46 80 MHz
n-mode : MCSO 15 18 18 18 15 15 42
ac-mode: MCSO 15 18 18 18 15 15 15
Note 1: Unused Ports 2,3 & 4 Terminated with 50 Q
MIMO Port 1+2 MNote2)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 16 17 17 17 38 46 80 MHz
n-mode : MCSO 16 17 17 17 18 18 42
ac-mode: MCSO 16 17 17 17 18 18 18
Note 2: Unused Ports 3 & 4 Terminated with 50 Q
MIMO Port 1+2+3 (Note3)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 13 15 15 15 38 46 80 MHz
n-mode : MCSO 13 15 15 15 14 14 42
ac-mode: MCSO 13 15 15 15 14 14 14
Note 3: Unused Port 4 Terminated with 50 Q
MIMO Port 1+2+3+4 (Note4)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 13 14 14 14 38 46 80 MHz
n-mode : MCSO 13 14 14 14 15 15 42
ac-mode: MCSO 13 14 14 14 15 15 15
Note 4: None of the Port was Terminated with 50 Q
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The EUT was configured with following GUI Power Settings (PWL) & test channels for 9 dBi Antenna

configurations.

5150 MHz to 5250 MHz [U-NII-1 Band]
9 dBi Antenna Group
SISO Port 1 (Note1)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 12 17 17 17 38 46 80 MHz
n-mode : MCSO 12 17 17 17 12 12 42
ac-mode: MCSO 12 17 17 17 12 12 12
Note 1: Unused Ports 2,3 & 4 Terminated with 50 Q
MIMO Port 1+2 (Note2)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 10 16 16 16 38 46 80 MHz
n-mode : MCSO 10 16 16 16 12 12 42
ac-mode: MCSO 10 16 16 16 12 12 12
Note 2: Unused Ports 3 & 4 Terminated with 50
MIMO Port 1+2+3 (Note3)
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 12 14 14 14 38 46 80 MHz
n-mode : MCSO 12 14 14 14 13 13 42
ac-mode: MCSO 12 14 14 14 13 13 13
Note 3: Unused Port 4 Terminated with 50 Q
MIMO Port 1+2+3+4 (Note )
Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 11 N/T** 11 11 38 46 80 MHz
n-mode : MCSO 11 N/T** 11 11 15 15 42
ac-mode: MCSO 11 N/T** 11 11 15 15 15
Note 4: None of the Port was Terminated with 50 Q
N/T** : CH40 not tested as it has same PWL as that of CH36

Page 14 of 828

FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

The EUT was configured with following GUI Power Settings (PWL) & test channels for 23 dBi Antenna
configurations.

5150 MHz to 5250 MHz [U-NII-1 Band]
23 dBi Antenna Group
SISO Port 1 Note D)

Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 7 13 13 13 38 46 80 MHz
n-mode : MCSO 7 13 13 13 13 13 42
ac-mode: MCSO 7 13 13 13 13 13 7

Note 1: Unused Ports 2,3 & 4 Terminated with 50 Q
MIMO Port 1+2 (Note2)

Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 7 11 11 11 38 46 80 MHz
n-mode : MCSO 7 11 11 11 13 13 42
ac-mode: MCSO 7 11 11 11 13 13 7

Note 2: Unused Ports 3 & 4 Terminated with 50 Q
MIMO Port 1+2+3 (Note3)

Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 8 9 9 9 38 46 80 MHz
n-mode : MCSO 8 9 9 9 8 8 42
ac-mode: MCSO 8 9 9 9 8 8 8

Note 3: Unused Port 4 Terminated with 50 Q

MIMO Port 1+2+3+4 (Note4)

Nominal Channel Bandwidth 20 MHz
Test Channel 36 40 44 48 40 MHz
a-mode: 6 Mbit 7 N/T** 7 7 38 46 80 MHz
n-mode : MCSO 7 N/T** 7 7 9 9 42
ac-mode: MCSO 7 N/T** 7 7 9 9 9

Note 4: None of the Port was Terminated with 50 Q

N/T** : CH40 not tested as it has same PWL as that of CH36
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4.4. Used RF Cables

For radiated band edge & AC conducted emission measurements performed with Antennas, EUT ports were
connected with following RF cables to the different antenna type.
For further details refer Section 3. B.

EUT to Antennas Cable Details
Antenna Group Type SISO Mode | MIMO Mode | MIMO Mode | MIMO Mode
Port 1 Port 1+2 Port 1+2+3 | Port 1+2+3+4
8 dBi Antenna Group UMCC- N Connector Cables
9 dBi Antenna Group UMCC- N Connector Cables
23 dBi Antenna Group N-N Connector Antenna Cables*

*As per applicant’s declaration 23 dBi Antenna Group radiated tests have been carried out with N-N
Connector Antenna Cable (10 m) having maximum loss of 8.8 dB @ 5 GHz bands. An RF level offset
was entered in GUI settings to compensate the loss of those N-N Connector Antenna Cable.

For radiated cabinet emissions measurements performed without Antennas, EUT ports were connected to 50
Q terminations with following RF cables.
For further details refer Section 3. B.

EUT to 50 Q Terminations Cable Details
MIMO Mode Port 1+2+3+4

Antenna Group Type

8 dBi Antenna Group UMCC- N Connector Cables
9 dBi Antenna Group UMCC- N Connector Cables
23 dBi Antenna Group UMCC- N Connector Cables
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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 DAKKS 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:

Krume Ivanov, Bernd Woerl & 20 May 2019 &

Test Engineers: . Test Dates:
: Vladmir Eppel 19 July 2019
Test Sample Serial Number: 192.168.0.80 & 192.168.0.60
Test Site Identification SR 7/8
FCC Reference: Part 15.207
Test Method Used: ANSI C63.10 Section 6.2 / FCC KDB 174176 and notes below

Environmental Conditions:

Temperature (°C): 21

Relative Humidity (%): 35t041

Settings of the Instrument

Detector Quasi Peak/ Average Peak
Notes:
1. Measurement software used: Toyo EMI Software; CE measurement software EP5/CE Ver 4.0.1.
The EUT was powered by supplying 24 V DC.
3. Inaccordance with FCC KDB 174176 Q4; the SIEMENS SIMATIC PS 307 Power Supply was connected
to 120 VAC 60 Hz single phase supply via a LISN.
4. The HEWLETT PACKARD E3620A Power Supply was connected to 240 VAC 60 Hz single phase supply
via a LISN.
5. AC conducted tests were performed with :
a. each type of listed Antenna Groups.
b. maximum power setting (PWL) amongst all supported U-N-II bands & SISO-MIMO modes
c. MIMO Port 1+2+3+4 employing maximum possible Antennas
6. Measurements were performed in shielded room (SR7/ 8 Asset Number 1603671). The EUT was placed
at a height of 80 cm above the reference ground plane and in a distance of 40 cm from the vertical
ground plane at the edge of the table.
7. 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.
8. 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.
9. The final measured value, for the given emission, in the table below incorporates the cable loss.

Calculation: Level = test receiver reading + path loss (cable attenuation + correction LISN).
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Transmitter AC Conducted Spurious Emissions (continued)

Test setup:
AC- 24 VDC
EUT — Power e LISN ——3] Test Receiver
Supply
l A
Single Phase
4 Antennas AC Supply
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 120 VAC 60 Hz / 8 dBi Antenna Group

ey | gne | e | Sraior | Qe [ Hmaer ) Y68 | e
[dB(uV)] [dB] [dB(uV)] [dB]
0.17255 Live (L1) 35.0 9.9 44.9 64.8 19.9 Complied
0.19709 Live (L1) 29.6 9.9 39.5 63.7 24.2 Complied
0.22966 | Live (L1) 31.4 9.9 41.3 62.5 21.2 Complied
0.27174 | Live (L1) 27.0 9.8 36.8 61.1 24.3 Complied
0.37996 | Live (L1) 24.4 9.9 34.3 58.3 24.0 Complied
3.55912 | Live (L1) 23.9 9.9 33.8 56.0 22.2 Complied

Results: Live (L1) / Average / 120 VAC 60 Hz / 8 dBi Antenna Group

Frequency Line Reztz/ing Colzr;if;iron Li\\//el Limit AV Mz;r\g/in Result
[MHz] Phase | aB(uv) [dB] @By | 9BV | (gp
0.17255 Live (L1) 27.5 9.9 37.4 54.8 17.4 Complied
0.19709 | Live (L1) 16.6 9.9 26.5 53.7 27.2 Complied
0.22966 | Live (L1) 25.2 9.9 35.1 52.5 17.4 Complied
0.27174 | Live (L1) 13.8 9.8 23.6 51.1 27.5 Complied
0.37996 | Live (L1) 10.1 9.9 20.0 48.3 28.3 Complied
3.55912 Live (L1) 9.6 9.9 19.5 46.0 26.5 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 120 VAC 60 Hz / 8 dBi Antenna Group

v O A I~ I o B
[dB(uV)] [dB] [dB(uV)] [dB]
0.16052 Neutral (N) 317 9.9 41.6 65.4 23.8 Complied
0.19259 Neutral (N) 29.8 9.9 39.7 63.9 24.2 Complied
0.21864 Neutral (N) 28.7 9.9 38.6 62.9 24.3 Complied
0.27375 Neutral (N) 26.6 9.8 36.4 61.0 24.6 Complied
0.42305 Neutral (N) 21.9 9.9 31.8 57.4 25.6 Complied
3.67535 Neutral (N) 25.3 9.9 35.2 56.0 20.8 Complied

Results: Neutral (N) / Average / 120 VAC 60 Hz / 8 dBi Antenna Group

Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
0.16052 Neutral (N) 17.7 9.9 27.6 554 27.8 Complied
0.19259 Neutral (N) 15.6 9.9 25.5 53.9 28.4 Complied
0.21864 Neutral (N) 14.8 9.9 24.7 52.9 28.2 Complied
0.27375 Neutral (N) 12.6 9.8 22.4 51.0 28.6 Complied
0.42305 Neutral (N) 7.9 9.9 17.8 47.4 29.6 Complied
3.67535 Neutral (N) 11.2 9.9 21.1 46.0 24.9 Complied

Result; Pass

@ Page 21 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 8 dBi Antenna Group
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90

80 1 1 Y B 1 1 I B 1
b | | | I | | | N |
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Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Items Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

e — Limit line Average

—_— Final item Quasi-Peak
. aa— Final item Average
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 240 VAC 60 Hz / 8 dBi Antenna Group

Fr?mezr]lcy P'#g:e Re%‘il”g O etor Lceg\éel '[-(ij”E:i(LS)F]’ M%rg'" Result
[dB(uV)] [dB] [dB(uV)] [dB]
0.17555 Live (L1) 7.1 9.9 17 64.7 47.7 Complied
0.25857 Live (L1) 8.6 9.8 18.4 61.5 43.1 Complied
0.38882 Live (L1) 10.7 9.9 20.6 58.1 375 Complied
0.46824 Live (L1) 0 9.9 9.9 56.5 46.6 Complied
0.67561 Live (L1) -2 10 8 56 48 Complied

Results: Live (L1) / Average / 240 VAC 60 Hz / 8 dBi Antenna Group

Frequency | tine | FRUTS | SRS | SRV | tmitay | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
0.17555 Live (L1) 2 9.9 11.9 54.7 42.8 Complied
0.25857 Live (L1) 1.3 9.8 11.1 51.5 40.4 Complied
0.38882 Live (L1) -3.3 9.9 6.6 48.1 41.5 Complied
0.46824 Live (L1) -5.6 9.9 4.3 46.5 42.2 Complied
0.67561 Live (L1) -6.5 10 3.5 46 42.5 Complied

Result: Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 240 VAC 60 Hz / 8 dBi Antenna Group

Fr?mezr]lcy Line Recagdping o Lng?l '[-(ij'”gi(LS)F]’ M‘?SE'” Result
[dB(uV)] [dB] [dB(uV)] [dB]
10.48709 | Neutral (N) 21.2 10 31.2 60 28.8 Complied
12.24203 | Neutral (N) 16.4 10 26.4 60 33.6 Complied
13.98332 | Neutral (N) 21.4 10.1 315 60 28.5 Complied
14.99043 | Neutral (N) 19.8 10.1 29.9 60 30.1 Complied
15.30866 | Neutral (N) 20.6 10.1 30.7 60 29.3 Complied
15.7246 Neutral (N) 19.7 10.1 29.8 60 30.2 Complied
19.22728 | Neutral (N) 16.1 10.1 26.2 60 33.8 Complied

Results: Neutral (N) / Average / 240 VAC 60 Hz / 8 dBi Antenna Group

Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
10.48709 | Neutral (N) 19 10 29 50 21 Complied
12.24203 | Neutral (N) 12.9 10 22.9 50 27.1 Complied
13.98332 | Neutral (N) 19 10.1 29.1 50 20.9 Complied
14.99043 | Neutral (N) 18.6 10.1 28.7 50 21.3 Complied
15.30866 | Neutral (N) 19.6 10.1 29.7 50 20.3 Complied
15.7246 Neutral (N) 16.6 10.1 26.7 50 23.3 Complied
19.22728 | Neutral (N) 11.9 10.1 22 50 28 Complied
Result: Pass

@ Page 24 of 828 FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 8 dBi Antenna Group

[dB(uV)]
90 r

80f

70}
\
60 ‘

50|

Level

40}

Frequency [MHZ]

Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Items Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

. Limit line Average

—_— Final item Quasi-Peak
 — Final item Average
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 120 VAC 60 Hz / 9 dBi Antenna Group

ey | gne | e | Sraior | Qe [ Hmaer ) Y68 | e
[dB(uV)] [dB] [dB(uV)] [dB]
0.17255 Live (L1) 34.0 9.9 43.9 64.8 20.9 Complied
0.23116 Live (L1) 29.7 9.9 39.6 62.4 22.8 Complied
0.28327 Live (L1) 27.0 9.8 36.8 60.7 23.9 Complied
0.32735 Live (L1) 24.6 9.8 34.4 59.5 25.1 Complied
3.21443 Live (L1) 22.5 9.9 32.4 56.0 23.6 Complied
18.75551 | Live (L1) 24.7 10.1 34.8 60.0 25.2 Complied

Results: Live (L1) / Average / 120 VAC 60 Hz / 9 dBi Antenna Group

Frequency Line Reztz/ing Colzr;if;iron Li\\//el Limit AV Mz;r\g/in Result
[MHz] Phase | aB(uv) [dB] @By | 9BV | (gp
0.17255 Live (L1) 26.4 9.9 36.3 54.8 18.5 Complied
0.23116 | Live (L1) 23.4 9.9 33.3 52.4 19.1 Complied
0.28327 | Live (L1) 20.1 9.8 29.9 50.7 20.8 Complied
0.32735 | Live (L1) 13.1 9.8 22.9 49.5 26.6 Complied
3.21443 | Live (L1) 9.2 9.9 19.1 46.0 26.9 Complied
18.75551 Live (L1) 20.1 10.1 30.2 50.0 19.8 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 120 VAC 60 Hz / 9 dBi Antenna Group

Fr?mezr]lcy P'#Q:e Recagdping O etor Lng?l '[-(ij'”gi(LS)F]’ M‘?SE'” Result
[dB(uV)] [dB] [dB(uV)] [dB]
0.16854 Neutral (N) 30.2 9.9 40.1 65.0 24.9 Complied
0.23918 Neutral (N) 26.8 9.9 36.7 62.1 254 Complied
0.28878 Neutral (N) 25.2 9.8 35.0 60.6 25.6 Complied
0.39248 Neutral (N) 22.1 9.9 32.0 58.0 26.0 Complied
3.1503 Neutral (N) 19.9 9.9 29.8 56.0 26.2 Complied
18.75551 Neutral (N) 25.9 10.1 36.0 60.0 24.0 Complied
Results: Neutral (N) / Average / 120 VAC 60 Hz / 9 dBi Antenna Group
Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
0.16854 Neutral (N) 21.1 9.9 31.0 55.0 24.0 Complied
0.23918 Neutral (N) 14.2 9.9 24.1 52.1 28.0 Complied
0.28878 Neutral (N) 15.3 9.8 25.1 50.6 255 Complied
0.39248 Neutral (N) 11.3 9.9 21.2 48.0 26.8 Complied
3.1503 Neutral (N) 8.8 9.9 18.7 46.0 27.3 Complied
18.75551 Neutral (N) 22.6 10.1 32.7 50.0 17.3 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 9 dBi Antenna Group

[dB(uV)]
90

80|

70f

60 |

Level

50

40}

15+t L
0.150 0.500 1.000 5.000 10.000 30.000
Frequency [MHZ]

Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Items Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

Limit line Average

Final item Quasi-Peak

il

Final item Average
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 240 VAC 60 Hz / 9 dBi Antenna Group

Fr?mezr]lcy Line Re%‘il”g o Lceg\éel '[-(ij”E:i(LS)F]’ M%rg'" Result
[dB(uV)] [dB] [dB(uV)] [dB]

14.67249 | Live (L1) 15.6 10.1 25.7 60 34.3 Complied
14.99504 | Live (L1) 18.1 10.1 28.2 60 31.8 Complied
15.31498 | Live (L1) 15.7 10.1 25.8 60 34.2 Complied
16.26669 | Live (L1) 15.6 10.1 25.7 60 34.3 Complied
16.90486 | Live (L1) 15.5 10.1 25.6 60 34.4 Complied
20.98711 | Live (L1) 13.1 10.2 23.3 60 36.7 Complied

Results: Live (L1) / Average / 240 VAC 60 Hz / 9 dBi Antenna Group

Frequency | tine | FRUNS | SRS | SRV | tmitay | MO e
[dB(uV)] [dB] [dB(uV)] [dB]

14.67249 | Live (L1) 13.9 10.1 24 50 26 Complied
14.99504 | Live (L1) 16.9 10.1 27 50 23 Complied
15.31498 | Live (L1) 14.5 10.1 24.6 50 25.4 Complied
16.26669 | Live (L1) 13.6 10.1 23.7 50 26.3 Complied
16.90486 | Live (L1) 11.3 10.1 21.4 50 28.6 Complied
20.98711 | Live (L1) 8.8 10.2 19 50 31 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 240 VAC 60 Hz / 9 dBi Antenna Group

Fr?mezr]lcy Line Recagdping o Lng?l '[-(ij'”gi(LS)F]’ M‘?SE'” Result
[dB(uV)] [dB] [dB(uV)] [dB]

10.48908 | Neutral (N) 17.2 10 27.2 60 32.8 Complied
12.23251 | Neutral (N) 18 10 28 60 32 Complied
13.71799 | Neutral (N) 14.2 10.1 24.3 60 35.7 Complied
13.98101 | Neutral (N) 22 10.1 32.1 60 27.9 Complied
15.74483 Neutral (N) 18.5 10.1 28.6 60 31.4 Complied
19.23389 Neutral (N) 17.1 10.1 27.2 60 32.8 Complied

Results: Neutral (N) / Average / 240 VAC 60 Hz / 9 dBi Antenna Group

Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]

10.48908 | Neutral (N) 15.4 10 25.4 50 24.6 Complied
12.23251 | Neutral (N) 13.8 10 23.8 50 26.2 Complied
13.71799 | Neutral (N) 13.2 10.1 23.3 50 26.7 Complied
13.98101 | Neutral (N) 19 10.1 29.1 50 20.9 Complied
15.74483 Neutral (N) 11.8 10.1 21.9 50 28.1 Complied
19.23389 | Neutral (N) 13.9 10.1 24 50 26 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 9 dBi Antenna Group
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Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Iltems Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

Limit line Average

—_—— Final item Quasi-Peak
—_—

Final item Average
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 120 VAC 60 Hz / 23 dBi Antenna Group

Frequency Line Reg?jing Colzr;(zf(t)iron Lg\I/DeI Limit QP M%rgin Result

(MHz] | Phase | qB(uv)) [dB] ey | 9BV 4y

0.171 Live (L1) 34.2 9.9 44.1 64.9 20.8 Complied
0.21033 Live (L1) 29.1 9.9 39 63.2 24.2 Complied
0.28539 Live (L1) 28.3 9.8 38.1 60.7 22.6 Complied
3.38635 Live (L1) 20.4 9.9 30.3 56 25.7 Complied
14.01017 | Live (L1) 20.2 10.1 30.3 60 29.7 Complied
16.83191 | Live (L1) 19.1 10.1 29.2 60 30.8 Complied

Results: Live (L1) / Average / 120 VAC 60 Hz / 23 dBi Antenna Group
Frequency | tine | FRUNS | SRS | SRV | tmitay | MO e
[dB(uV)] [dB] [dB(uV)] [dB]

0.171 Live (L1) 27 9.9 36.9 54.9 18 Complied
0.21033 Live (L1) 15.9 9.9 25.8 53.2 274 Complied
0.28539 Live (L1) 21.7 9.8 31.5 50.7 19.2 Complied
3.38635 Live (L1) 6.7 9.9 16.6 46 294 Complied
14.01017 Live (L1) 16.7 10.1 26.8 50 23.2 Complied
16.83191 Live (L1) 7.3 10.1 17.4 50 32.6 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 120 VAC 60 Hz / 23 dBi Antenna Group

Frequency Line Regdping CoFr;(zf(t)iron Lg"Pe' Limit QP Mgrgin Result
[MFz] Phase | [aB(uv)] [dB] ey | [9BEVT | (de
0.15357 Neutral (N) 315 9.9 41.4 65.8 24.4 Complied
0.22514 Neutral (N) 28.1 9.9 38 62.6 24.6 Complied
0.25823 Neutral (N) 26.9 9.8 36.7 61.5 24.8 Complied
3.50455 Neutral (N) 24.7 9.9 34.6 56 21.4 Complied
14.00496 Neutral (N) 22.3 10.1 32.4 60 27.6 Complied
16.98672 Neutral (N) 18.5 10.1 28.6 60 31.4 Complied

Results: Neutral (N) / Average / 120 VAC 60 Hz / 23 dBi Antenna Group

Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
0.15357 Neutral (N) 17.2 9.9 27.1 55.8 28.7 Complied
0.22514 Neutral (N) 16.6 9.9 26.5 52.6 26.1 Complied
0.25823 Neutral (N) 13 9.8 22.8 51.5 28.7 Complied
3.50455 Neutral (N) 10.3 9.9 20.2 46 25.8 Complied
14.00496 Neutral (N) 17.7 10.1 27.8 50 22.2 Complied
16.98672 Neutral (N) 7.7 10.1 17.8 50 32.2 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 23 dBi Antenna Group
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Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Items Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

e — Limit line Average

—_— Final item Quasi-Peak
. aa— Final item Average
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Transmitter AC Conducted Spurious Emissions (continued) :

Results: Live (L1) / Quasi Peak / 240 VAC 60 Hz / 23 dBi Antenna Group

Fr?mezr]lcy Line Re%‘il”g o Lceg\éel '[-(ij”E:i(LS)F]’ M%rg'" Result
[dB(uV)] [dB] [dB(uV)] [dB]
5.24425 Live (L1) 13 9.9 22.9 60 37.1 Complied
13.7218 Live (L1) 15.3 10.1 25.4 60 34.6 Complied
13.98743 | Live (L1) 25 10.1 35.1 60 24.9 Complied
15.31708 | Live (L1) 14.9 10.1 25 60 35 Complied
19.22463 | Live (L1) 14.4 10.1 24.5 60 35.5 Complied
20.97461 | Live (L1) 12.4 10.2 22.6 60 37.4 Complied

Results: Live (L1) / Average / 240 VAC 60 Hz / 23 dBi Antenna Group

Frequency | tine | FRUNS | SRS | SRV | tmitay | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
5.24425 Live (L1) 12.1 9.9 22 50 28 Complied
13.7218 Live (L1) 13.9 10.1 24 50 26 Complied
13.98743 | Live (L1) 22.8 10.1 32.9 50 17.1 Complied
15.31708 | Live (L1) 14.2 10.1 24.3 50 25.7 Complied
19.22463 | Live (L1) 11.2 10.1 21.3 50 28.7 Complied
20.97461 | Live (L1) 8.6 10.2 18.8 50 31.2 Complied

Result; Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral (N) / Quasi Peak / 240 VAC 60 Hz / 23 dBi Antenna Group

Fr?mezr]lcy Line Recagdping o Lng?l '[-(ij'”gi(LS)F]’ M‘?SE'” Result
[dB(uV)] [dB] [dB(uV)] [dB]

10.49494 | Neutral (N) 16.6 10 26.6 60 33.4 Complied
12.24374 | Neutral (N) 18 10 28 60 32 Complied
13.52721 | Neutral (N) 12.5 10.1 22.6 60 37.4 Complied
14.68001 | Neutral (N) 16.8 10.1 26.9 60 33.1 Complied
14.99885 | Neutral (N) 18.6 10.1 28.7 60 31.3 Complied
15.73102 | Neutral (N) 16.1 10.1 26.2 60 33.8 Complied

Results: Neutral (N) / Average / 240 VAC 60 Hz / 23 dBi Antenna Group

Frequency | tine | "G SRS | TV | Hmitav | MO e
[dB(uV)] [dB] [dB(uV)] [dB]
10.49494 | Neutral (N) 15.4 10 25.4 50 24.6 Complied
12.24374 | Neutral (N) 14.4 10 24.4 50 25.6 Complied
13.52721 | Neutral (N) 10.3 10.1 20.4 50 29.6 Complied
14.68001 | Neutral (N) 16.1 10.1 26.2 50 23.8 Complied
14.99885 | Neutral (N) 17.7 10.1 27.8 50 22.2 Complied
15.73102 | Neutral (N) 13.5 10.1 23.6 50 26.4 Complied
Result: Pass
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Transmitter AC Conducted Spurious Emissions (continued)

Plot: Live and Neutral Line / 23 dBi Antenna Group

[dB(uV)]
90 r

Level

15¢ :
0.150 0.500 1.000 5.000 10.000 30.000
Frequency [MHZ]

Note: The plots show the max hold (peak detector) pre-scan results measured. Blue graph represents the result
of the N-Line; green graph - the results for L1-Line. The bar graphs indicate the final measurement result
applying the dedicated detector at selected frequencies for each limit line (red cycle for quasi peak limit; violet
cycle for average limit).

Legend (Conducted Emissions)
Iltems Description

Blue graph is the result of peak measurement phase L

Green graph is the result of peak measurement phase N

Limit line Quasi-Peak

Limit line Average

—_—— Final item Quasi-Peak

Final item Average

@ Page 37 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

5.2.2. Transmitter 26 dB Emission Bandwidth

Test Summary:

. ) . . 14 February 2019 to
Test Engineer: Abdoufataou Salifou Test Date: 26 September 2019
Test Sample Serial Number: 192.168.0.60
Test Site Identification SR 9
FCC Reference: Part 15.403(i)
Test Method Used: KDB 789033 D02 Section II.C.1.

Environmental Conditions:

Temperatures (°C): 21to 25
Relative Humidity (%): 25t0 44
Notes:

1. All configurations supported by the EUT were investigated on the one channel in accordance with KDB
789033 Section 11.C.1. Emission Bandwidth (EBW) test procedure.

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. 26 dB Emission Bandwidth were measured with worst case SISO mode; as they found to be same
independent of number of transmitter chains used.

5. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors. The RF
cable attenuation (maximum 2.0 dB@5GHz) from the EUT to Analyzer including the 10 dB attenuation at
the Spectrum Analyzer input was added as a reference level offset (12.0 dB) to each of the conducted
plots.
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Transmitter 26 dB Emission Bandwidth (continued)

Test Setup:

EUT

]

Cable

Test Receiver

Power Supply
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Transmitter 26 dB Emission Bandwidth (continued)

8 dBi Antenna Group

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 15/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.120

Result: Pass

Spectrum

|

20 8

SWT

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po AtL

16 9ps @ VBW 1 MHz  Mode Auto FFT

M1l

5.169980000 GHz|

| oW P e = o P e e

g

32001 pts Span 30.0 MHz
——

Bottom Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Channel

Frequency

(MHz)

26 dB Emission Bandwidth
(MHz)

Bottom +1

5200

20.171

Middle

5220

20.322

Top

5240

20.294

Specium |

(=

po ALt
@ L View

HoE SW

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

T 16 9ps @ VBW 1 MHz  Mode Auto FFT

02(1)

Specium |

(]

po AtL

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
ce  SWT

16 9ps @ VBW 1 MHz  Mode Auto FFT

1.00 A8
20, 170620 MHz

Mi[1] 18,21 dém)

5.189968750 GHz|

SR W | PN, S P
e Y Ty h‘.

WL O

-20 dém- v

B pif
Lofih

-40 dis

-50 di

60 di

CF 5.2 GHz

D2[1] 1.00 dp)

20,321550 MHz

Mi[1] 16.91 déim)

5.209817190 GHz|

el m‘-"“w“rm\' IR S e (e

32001 pts
—

11806763
Oete: 17.JUN 2019 152534

Span 30.0 MHz

3?0!2 pts Span 30.0 MHz

11806763

Dene: 14 FEB. 2018 11.0725

Bottom +1 Channel

(=

Ref Laval 20.00 dem  Offsat
po AtL 0 o8 SWT
@ L View

12.00 c8 & RBW 200 kHz
16 9ps @ VBW 1 MHz  Mode Auto FFT

D2[1] 1.00 dp)

20.294370 MHz

mi[1]

e

BN S [ e ey
1 1

Y e e

i

60 di

CF 5,24 GHz

32001 pts
—

11908763
Dece: 14 FEB. 2008 11.0252

Span 30.0 MHz
G vo

Result: Pass

Top Channel

Middle Channel

Q@
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.223

Spectrum

ce  SWT

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

M1l

.00 dp|
10,2310 MHz|

LT

T AT
Y

P d P bl

Wita,,

iy
v

32001 pts
——

Span 30.0 MHz

[Oete: 17.JUN201D 150248

Result: Pass

Bottom Channel
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Frequency 26 dB Emission Bandwidth

Channel (MH2) (MH2)

Bottom +1 5200 20.330

Middle 5220 20.892

Top 5240 20.540

Spectrum I by Spectrum ] [lm
Ref Level 20.00 B Offset 12.00 03 & RBW 200 bz Ref Laval 30.00 dém  Offset 12.00 G2 @ RBW 200 khz
e Att B BWT 189 ys @ VBW 1 MH:  Made aut FFT o att 005 YW 189ps @ VBW 1 MHZ  Mode Auto FFT
917k View
D2(1] 0.00 d8)| D2[1) .00 B
20.330030 MHz| Tz
20 darm Mi1[1] 18.00 dim)| M1[1] 16.92 dBm|
5.189773130 GHa 5.209768440 GHz
10 dim—t—— . = - -
ot pioerd ity | et S bl Ay, bl dosnd\oy, | edivt o e, g,
0 ¢e: - f . - !
3
-10 dam—+ ;" -4 !
IYI74 T
Wl o \
] = - Hy
of W o
N 2 P,
_'-”:.'a:ﬁ(w \’\‘hﬂVJ ALY
-4 o
50
40
CF 5.2 GHz 32001 pls Span 30.0 MHz 52001 pis Soon 0.0z
" I —— e —
N e T
11806763 11908763
Date: 15 MAR 2019 09.05:20 e 4 P 200 90537

Bottom +1 Channel Middle Channel

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

b AL 0 o8 SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT
@ L View
02[1] 1.07 dA]
20539980 MHa]
20 g8 Mi[1] 16,92 dém|
5.229762020 GHz|
10 dPon—r 9 dan e — ——
/wr‘ﬂ""‘-“' il Wil | o P S g,
0 L L
10 e / !
) !
' M,
—1 !,J': & ""
-20 dim WL ! 2
"
el 0,
'{u:{: e,
-40 di
-50 di
60 dy
CF 5.24 GHx 3?012 pts Spon 30.0 MHz
- _
JL ) m ve
11806763
Date: 14 FEB.2016 093118

Top Channel

Result: Pass
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.362
Spectrum [lm
a T S s o vew 1 vede avofer

D2[1 .00 dp|
MiHz|

M1l

T T O T | L R P

T o

3?0!2 pts Span 30.0 MHz
) [

Oete: 17 JUNZOD 143321

Bottom Channel

Result: Pass
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom +1 5200 20.350

Middle

5240

20.999

Top

5240

21.076

Spectrum ] ['m Spectrum ] ['m
RefLevel 50.00 dém  Offset 12.00 c3 & RBW 200 kHz RefLevel 50.00 dém  Offset 12.00 c3 & RBW 200 kHz
o att 068 SWI 189ps @ VBW 1 MHz  Mode Auto FFT o att 068 SWI 189ps @ VBW 1 MHz  Mode Auto FFT
| RS | RS
D2[1] 1,00 D2[1] 1,00
20.,349680 MHz| 20,999340 MHz|
20 dby mi[1] 18,28 dBm| 20 dby mi[1] 16,83 dBn
3. 189793760 GHz| 09639070 GH:
10 di 10 dhn—gy ) i
m W ¥ T . A D1 9.170 ¢ FIRIN | A, WP 3. . IR Y S |
CYIPL L WO 3 Y g WS P e el RN w.-u\(\l It XY S b,
i L1 i
[ ; - [
1068 / ! 104 4 5
g W
_..!;'Iu. . \Tf '_'_H-'. E
20 dem r e -0 dim—t—ft q"\'\
J \\ e R
T g Rl ™ g,
VP e -2 di
-40 i -40 i
-50 di -50 di
60 dy 60 dy
CF 5.2 GHz 32001 pts Spon 30.0 MHz CF §.22 GHx 32001 pts Spon 30.0 MHz
—_ — S —
I m ve 1| m ve
11806763 11806763
ete: 17.JUN 2019 142502 Oete: 14 FEB.20M8 055414

Bottom +1 Channel

]

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

02(1)

20 d M1[1]

1.00 A8
21076220 MHz|

16,89 dBm|
Z295TBI40 GHz|

N dPm—t . 10 dam
01 9.120 ¢ = T =
,,,‘me" [ o " Mool '] g,

ool 'ﬂ)“.l““
i\

-20 dém-

Al
L
"5 dem

‘\«"

-40 dis

-50 di

60 di

CF 5,24 GHz 32001 pts
—_ —

11908763
Dete: 14 FEB.20M5 035551

Span 30.0 MHz

Top Channel

Result: Pass

Middle Channel

Q@
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / HT40 / MCS0O/ SISO/ Port 1 / PWL 15/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5190 40.122
Top 5230 39.334
Spectrum | [‘m- Spectrum [‘m-
Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz
I'-il ce  SWT 15.1ps @ VBW 2 MHz  Mode Auto FFT ce  SWT 15.1ps @ VBW 2 MHz  Mode Auto FFT
@ 1Pk View
02(1) 1.01 dB 02(1) ).00 dB
40.12190 MHz| 19, 33440 MHz|
20 d M1[1] i M1[1] N .).I_ifnil‘.-n
10 de
) ':\.-x PTG nn, | FneP] b, 3 ] f"r\,,ww'-'-fm«w\ i =l o e,
-10d £ "-‘. :r '\\I
o uf \
0 dim 021 k& 2"a133 &
f-'i \ / N\
-30 déng:
o A S| e -, ""\'"-\‘:\\m
40
-50
60 dn
CF 5,19 GHz 3?0!2 pts Spon 60.0 MHz 3?0!2 pts Spon 60.0 MHz
Il ) [ I ] TR
11805763 11805763
Date: 17 JUN 201D 145812 [Date: 17 JUN 20D 145451
Bottom Channel

Top Channel

Result: Pass

Page 46 of 828 FCC 15.407 WLAN - Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / HT40 / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5190 39.859
Top 5230 39.566
Spectrum | [‘m- Spectrum [‘m-
Ref Laval 30.00 dém  Offsat 12.00 03 & RBW 500 khz Ref Laval 30.00 dém  Offsat 12.00 03 & RBW 500 khz
o At 008 SWI 15.1ps @ VBW 2 MHZ  Mode Auto EFT 008 SWI 15.1ps @ VBW 2 MHZ  Mode Auto EFT
@17 view
02(1) ) :_I|I|.|:!\ 02(1) ) :_|||.|:h
20 o mi[1] ) I)‘I_-:1 |i|‘.-:| mi[1] ) I;.I_If'll |i|‘.-:|
108
0@ T W"'M':H\W“-I R ek L P [y r""‘m';"m"\. i M
10 g8 .frl 1 rll .\".
WA b ¥,
/ A\ / K'-,
-30 g & a .
» RSy \_‘” m""‘-’w iy \a r"W"\«W
40
50 dB
40 der
CF 5,19 GHz 3?0!2 pts Spon 60.0 MHz 3?0!2 pts Spon 60.0 MHz
)\l W e )l i e
11806763 11806763
ese: 17.JUN 209 144548 Dete: 17.JUNZ0I9 144303
Bottom Channel

Result: Pass

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / HT80/MCSO0/ SISO/ Port 1 /PWL 15/ 8 dBi Antenna Group

Frequency 26 dB Emission Bandwidth
Channel
(MHz) (MHz)
Single 5210 83.887
Specium | =
Ref Lavel 30.00 dém Offset 12.00 3 & RBW 1 MHz
o Att ce  SWT 17ps @ VBW 3 MHz  Mode Auto FFT
@ 1Pk View
021
20 de mi[1]
10 dBm-
o e e e i e Mot I e Y
I: I'.
-10 dgn . -
cpdmtg 1 ‘:
/ \
P i \.’I ."\» whn A,
-4 dBnrre
-50 démr
60 dimr
CF §.21 GHz 3?0!2 pts — Span 120.0 MHz
) ] W 40
11805763
[Oate: 17 JUN 2D 144342

Single Channel

Result: Pass
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Transmitter 26 dB Emission Bandwidth (continued)

9 dBi Antenna Group

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 12 /9 dBi Antenna Group

Result: Pass

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 19.880
Specum ) [
M e® Wt 18545 6 VoW M Mote sutoFET
021
mi[1]
.
320!2 pts — Spon 30.0 MHz
] [

Bottom Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO/ Port 1/ PWL 17 /9 dBi Antenna Group

26 dB Emission Bandwidth

Frequency
Channel (MH2) (MH2)
Bottom +1 5200 20.080

Middle

5220

19.878

Top

5240

19.964

<B)

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

Ref Laval 20.00 dém
b att 20 8

SWT

Offset 12.00 63 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

D2[1] 1.00 dp)

D2[1]

M1[1]

20 d

1.00 A8
20, 080620 MHZ

19,878 130 MHz|

mif1] 19.10 dBm|

18,99 dBm|
5.189987500 GHz|

5.209995940 GHz|

Vi Mi‘,m.'.’“-:!ﬂm‘ T

e

I o Y™ (s

R

e

T

60 di

Span 30.0 MHz

CF 5.2 GHz 32001 pts
—_ —

11908763
Dece: 15.AUG. 2019 152538

Span 30.0 MHz

32001 pts
—

11806763

Oate: 15.AUG.2019 152055

Bottom +1 Channe

Spectrum

=]

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

D2[1]

M1[1]

1.01 dp
19.964380 MHz|
19,24 dim)|
5.229900630 GHz|

770 dgm fﬂj‘(\x” PN B ﬂhw‘ vam.wf-' Peedlpri oY

i,

=

60 di

CF 5,24 GHz 32001 pts
—_ —

Span 30.0 MHz

11806763
ete: 26 SEP 2019 11:00:28

Top Channel

Result: Pass

Middle Channel

Q@
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 12 /9 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.224

Result: Pass

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

M1l

5.169849070 GHz|

.00 dp|
20, 224060 MHz

24,39 dém)|

. "}
T et hys TAR ] %,
|

— —
" I S o

e

i

32001 pts
——

Span 30.0 MHz

Bottom Channel
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 17 /9 dBi Antenna Group

26 dB Emission Bandwidth

Frequency
Channel (MH2) (MH2)
Bottom +1 5200 20.349

Middle

5220

20.341

Top

20.287

5240

Specium |

Specium |

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

po AtL 0 o8 SWT

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

D2[1] 1.00 dp)

02(1)

mi[1]

1.00 A8
20.348740 MHZ

20,341240 MHz

mif1] 19.24 dém|

19.11 dBm)
5.189904070 GHz|

5.209932190 GHz|

FRIRNPREET TN P e
A

bl e Preed

Y .
e b, rm..“‘ e

i ] - T
Lt e A Pyl P LS o

B

| i

'-A\d'y:\.

-40 dis

-50 di

60 di

Span 30.0 MHz

CF 5.2 GHz 32001 pts
—_ —

Span 30.0 MHz

32001 pts
—

11908763
Dece: 15.AUG. 2019 15:51-28

11908763
Dene: 154G, 2019 15:47-40

Bottom +1 Channel

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

02(1)

mi[1]

20 d

(I e
|

PYAST T T o e

B

-30 dém—
poev LY

Kz
\'."\-,“ﬁ‘f: 1|

-40 dis

-50 di

60 di

CF 5,24 GHz 32001 pts
—_ —

Span 30.0 MHz

11806763
ete: 26 SEF 2019 1:16:31

Top Channel

Result: Pass

Middle Channel

Q@
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /20 MHz / MCSO0O / SISO/ Port 1/ PWL 12 /9 dBi Antenna Group

Frequency 26 dB Emission Bandwidth
Channel
(MHz) (MHz)
Bottom 5180 20.186
Spectrum [‘m
Ref Lavel 30.00 dém Offset 12.00 8 & RBW 200 kHz
2 cE  SWT 189us @ VBW 1MHz Mode Suto FFT
D21 .01 di
Wil O tzadan,
_\\_w',-_,_v = \ﬂ'--; i SF PR AT ‘-u-,-w‘.(_\.,\
il .'\‘.
7. \"\‘h
3?0!2 pts Spon 30.0 MHz
| [
11906763
Date: 15.AUG. 2019 160423

Bottom Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /20 MHz / MCSO0 / SISO /Port 1 /PWL 17 /9 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)

Bottom +1 5200 20.497

Middle 5220 20.309
5240 20.758

Top

<B)

Ref Lavel 20.00 dém  Offset 12.00 68 & REBW 200 kHz Ref Lavel 20.00 dém  Offset 12.00 68 & REBW 200 kHz
po At 0 o8 SWT 16.9ys @ VBW 1 MHz  Mode Auto FFT b AL 0 o8 SWT 18.9pus @ VBW 1 MHz Mode Auto FFT

| RS

<B)

n2[1] 1.01 dp|
20,309370 MHz|

mif1] 19,21 dim|
5.209879070 GHz|

D2[1] 1,01 dB
20.496860 MHz

20 g8 Mi[1] 19.12 dém|
5.1897 16880 GHz|

PR S 0 ¥ T Wy ettt el A'.-,;‘w.,u T B R T e ey bl L
1l \ | My

RS
1'%

AT
RLW |

60 di

3?0!2 pts Span 30.0 MHz
-_

3?0!2 pts Span 30.0 MHz
-_

CF 5.2 GHz

11806763

11908763
Dece: 150G, 2019 15:5408

Date: 15.AUG.2019 155701

Bottom +1 Channel Middle Channel

<B)

Spectrum

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz

po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

n2[1] 1.01 d
20,758410 MHz|

20 g8 Mi[1] 19,19 dém|
3.229649390 GHz|

ooV A | i alndid,

~2 U {2 -19.190 dém

-3 dém T
) o)

-40 dis

-50 di

60 di

Span 30.0 MHz

CF 5,24 GHz 32001 pts
—_ —

11806763
ete: 26 SEP 2019 11:2213

Top Channel

Result: Pass
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n / HT40 / MCS0O/ SISO/ Port 1 /PWL 12/ 9 dBi Antenna Group

Channel

Frequency
(MHz)

26 dB Emission Bandwidth
(MHz)

Bottom

5190

40.112

Top

5230

40.044

Spectrum

Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt 0 o8 SWT 15.1ps @ VBW 2 MHz  Mode Auto FFT

ce  SWT

@ LPE View

Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz
15.1ps & VBW

2 MHz  Mode Auto FFT

02(1)

20 d M1[1]

1.00 A8
40, 11250 MHz

D2[1] 1.00 dp)

40,0410 MHz

mi[1] 23,97 dBm|

5. 21001870 GHz|

AT H

N
W |

F e ]

-60 dén

CF 5.19 GHz 32001 pts
—_ —

11908763
Dene: 15.AUG. 2009 162111

Span 60.0 MHz

3?0!2 pts Span 60.0 MHz

11908763
Dece: 15.AUG. 2019 16:17-23

Bottom Channel

Result: Pass

Top Channel
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac / HT40 / MCSO / SISO/ Port 1 /PWL 12 /9 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5190 39.810
Top 5230 39.939

<f
<f

Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz
po ALt 0 o8 SWT 15.1ps @ VBW 2 MHz  Mode Auto FFT
@ LPE View

E— =]

Ref Laval 30.00 dém  Offset 12.00 68 & RBW 500 kHz
ce  SWT 15.1ps @ VBW 2 MHz  Mode Auto FFT

D2[1] 1,00

39, 90060 MHz|
20 di: M1[1] 24.02 dém|
5.17005440 GHz|

D2[1] 1.01 d
319.93910 MHz|

Mi[1] 24,72 dim)
3. 21008440 GHz|

T = T : A

f Y o '\""""\Yv

-60 dén

CF 5.19 GHz 32001 pts Span 60.0 MHz
— — -_
1| ] m ve

11806763 11806763

3?0!2 pts Span 60.0 MHz
-_

Date: 15.AUG.2019 160717 Date: 15.AUG.2019 161011

Bottom Channel Top Channel

Result: Pass

@ Page 56 of 828 FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0
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ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / HT80/MCSO0 /SISO /Port 1 /PWL 12 /9 dBi Antenna Group

Result: Pass

Frequency 26 dB Emission Bandwidth
Channel
(MHz) (MHz)
Single 5210 83.642
Spectrum I [‘m
Ref Lavel 30.00 dém Offset 12.00 3 & RBW 1 MHz
o Att 2 cE  SWT 17ps @ VBW 3 MHz  Mode Auto FFT
@ 1Pk View
D21
20 dey M1[1] . ' ™
0 dBm-
0 ¥ A e X
-10 db / .'._
1 dim - /
-iﬁ,"vtﬁ"bzf. W o Y]
-40 dBmr
50 it
60 di
CF 5,21 GHz 320!2 pts Span 120.0 MHz
| | [
11906763
Date: 15.AUG. 2019 161326
Single Channel
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

23 dBi Antenna Group

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 7/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 19.466

Result: Pass

Specium |

po AtL 20 o8

SWT

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

M1l

: 1= v —
I RSCRUR TN YN N P TLT T

i

32001 pts
——

Span 30.0 MHz

11806763
Oate: 1.JUL.2019 16:20.38

Bottom Channel
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 13/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom +1 5200 19.796

Middle

5220

20.085

Top

5240

19.651

Specium |

[.m Spectrum ]

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz
po At 2008 SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

(]

2008 SWT

| RS

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz
po AtL

16 9ps @ VBW 1 MHz  Mode Auto FFT

02(1)

10 dey M1[1]

1.01 dp
19, 795630 MHz|
2 dBm|

D2[1] 1.00 dp)
20,085310 MHz

mi[1]

5.189996880 GHz|

23,94 dBm)|
5.209995940 GHz|

T2l A Y

. . ST, .} L

0 e . B i T

e YT s

-30 dem o

T

-50 di

‘f*”

60 di

=70 di

CF 5.2 GHz 32001 pts
—_ —

11908763
[Date: 1.JUL 2018 16:17:37

Span 30.0 MHz

3?0!2 pts Span 30.0 MHz

11908763
Date: 1.JUL 2018 16:14:54

Bottom +1 Channel

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
po At ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

02(1)

20 d M1[1]

1.00 A8
19.651260 MHz|
dim|

60 di

32001 pts
—

CF 5,24 GHz

11908763
Dece: 158G, 2019 153423

Span 30.0 MHz

Top Channel

Result: Pass

Middle Channel

Q@
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 7 /23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.280

Spectrum

20 8

SWT

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz

16 9ps @ VBW 1 MHz  Mode Auto FFT

M1l

MiHz|

e
i

LT T ) m W TR
LY T | M il ol P d el i,
| B

M

32001 pts
——

Span 30.0 MHz

11908763
Date: 1.JUL 2018 155457

Result: Pass

Bottom Channel
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 13/ 23dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom +1 5200

20.217

Middle

5220

20.240

Top

5240

20.253

Specium |

o= Spectrum | o=
Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz
b AL 20 08 SWT 16.9ys @ VBW 1 MHz  Mode Auto FFT po AtL 20 08 SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT
@ L View
02[1] 1.07 di) 02[1] .00 de]
20,239990 MHz]
10 By mM1[1] M1[1] 24,06 dBm)|
09842500 GH;
L] — o S e R R e e e I T e P A a1 o ot
P 1% Ly = [ S
4 1 |
-10 dg
{ \
{ \ { i
204 I 5 o,
7 s ¥ e
<30 et \.u\| by
: bt
S b I,
a ?‘_N.___ W
-50 dé
60
=70 di
CF 5.2 GHz 3?0!2 pts Span 30.0 MHz 3?0!2 pts Span 30.0 MHz
JL J wne o G vo
11908763 11908763
Oate: 1.JUL.2019 16:04.22 Oate: 1.JUL.2019 16:01:38

Bottom +1 Channel

#

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
b AL ce  SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

@ L View

02(1)

20 d M1[1]

20

1.00 A8
253120 MHz|
t dim)|
7190 GHz|

dim— ———— —T- —i
Pk Tl abh WA M & e e,
Ll

Sl

60 di

CF 5,24 GHz 32001 pts
—_ —

11908763
Dene: 15.AUG. 2009 154881

Span 30.0 MHz

Top Channel

Result: Pass

Middle Channel

Q@
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /20 MHz / MCSO0 / SISO/ Port 1/ PWL 7/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5180 20.378
Spectrum [lm
a o st o o vew 1 vede avofeT

D2[1 .00 dp|
MiHz|

M1l

1 aidd P -'wﬁnf‘kl e teel s oo,

3?0!2 pts Span 30.0 MHz

11806763
Oate: 1.JUL. 2019 15:50.33

Bottom Channel

Result: Pass
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11ac /20 MHz / MCSO0O / SISO / Port 1/ PWL 13/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)

Bottom +1 5200 20.211

Middle 5220 20.365

Top 5240 20.280

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz

Ref Laval 20.00 dém  Offset 12.00 68 & RBW 200 kHz
po At 2008 SWT 16.9ys @ VBW 1 MHz  Mode Auto FFT po ALt 2008 SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT

| RS

D2[1] 1,01 dB

20.210930 MHZ|
1 dim)
875320 GHz|

D2[1] 1.00 dp)

10 dey M1[1]

mi[1]

o D1 2.170 dim—— stk P Y
ok R P Ty

ra— L - /T o
PR L e LY o i,

CF 5.2 GHz 3?0!2 pts Span 30.0 MHz
- _—
JL J W e

3?0!2 pts Span 30.0 MHz
_
m ve

11908763
Date: 1.JUL. 2019 15.27.01

11908763
Dete: 1.JUL 2019 151559

Bottom +1 Channel Middle Channel

Ref Laval 30.00 dém  Offset 12.00 63 & RBW 200 kHz
b AL 0 o8 SWT 16 9ps @ VBW 1 MHz  Mode Auto FFT
@ L View

D2[1] 1,01 dB
20.280300 MHz
20 de: M1[1] m

2!

1.0
R

e d AT g,

60 di

CF 5,24 GHx 3?“2 pts Spon 30.0 MHz
— _
1| ] m ve

11908763
Dete: 154G, 2019 16:0053

Top Channel

Result: Pass
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Transmitter 26 dB Emission Bandwidth (continued)
Results: 802.11n / HT40 / MCSO/ SISO / Port 1 / PWL 10/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5190 39.933
Top 5230 40.080
Spectrum | [‘m- Spectrum [“?‘-
Ref Lavel 20.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 20.00 dém Offset 12.00 8 & RBW 500 kHz
o Att 2008 SWT 15.1ps & VBW 2 MHz  Mode Auto FFT 2008 SWT 15.1ps & VBW 2 MHz  Mode Auto FFT
ﬁ W
02(1) ).00 dB 02(1) ).00 dB
39,93350 MHz| 40.07970 MHz|
10 de: m1[1] 23,75 dBm| m1[1] 21,64 dBm|
3.16998500 GHz| 5. 21003190 GHz|
e Lo S RS N e
| I Ty W/
104 : ; :
[ \ | |
20 dB / | 1
o ey
7 3 7. :
-30 dem- [ 4 \I
A f N il f \
‘:&fﬁ\\ M/ i, ™ N\,
-50 di
-40
70 dB
CF §,19 GHz 32001 pts Spon 60.0 MHz 32001 pts Spon 60.0 MHz
— —_ — - — — -
I ) W e L ] W e
11805763 11805763
Date: 1.JUL 2019 160726 Date: 1.JUL.2019 16:11:30

Bottom Channel Top Channel

Result: Pass
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Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / HT40/ MCSO0/ SISO/ Port 1/ PWL 10/ 23 dBi Antenna Group

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5190 39.970
Top 5230 39.859
Spectrum | [‘m- Spectrum [‘m
Ref Laval 20.00 dém  Offsat 12.00 03 & RBW 500 khz Ref Laval 20.00 dém  Offsat 12.00 03 & RBW 500 khz
o att 2005 YW 1S.1ps @ VBW 2 MKz Mode Auto FFT 2005 YW 1S.1ps @ VBW 2 MKz Mode Auto FFT
ﬁ W
02(1) 1.01 dB 02(1) ).00 dB
39,9 7000 MHz| 19.9.5940 MHz|
1048 mi[1] 73,59 dim) mi[1] 24,26 dim)
5.17012750 GHz| 5.21011060 GHz|
Y D1 210 S8 A e N | g A e e A ke b ST T W I i
= i~ i S Pk 1 T
W .I. .' f .".
20 d _'I \ sl Y
2Y.2 L V. £
20 dim f IS £ A
f iy N .
e T ol M
-50 dl
-0
70 din
CF 5,19 GHz 32001 pts Span 60.0 MHz 32001 pts Span 60.0 MHz
— — - —
) 3 ) (3
11806763 11806763
ete: 1.0UL. 2019 15:3202 Dete: 1.JUL. 2010 153605

Bottom Channel

Result: Pass

Top Channel
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0

ISSUE DATE: 16 JANUARY 2020
Transmitter 26 dB Emission Bandwidth (continued)

Results: 802.11ac / HT80/MCSO0 /SISO /Port 1 /PWL 7/ 23 dBi Antenna Group

Frequency 26 dB Emission Bandwidth
Channel
(MHz) (MHz)
Single 5210 83.635
Specium | =
Ref Lavel 20.00 dém Offset 12.00 8 & RBW 1 MHz
o Att 208 SWT 17ps @ VBW 3 MHz  Mode Auto FFT
@ 1Pk View
D21
10 de: Mi[1]
0 Bm-
od .'.\;;_ﬂ_ww-..hu_-/\;v—’“_rl“\"\“ FACA s o EAT v Y
e _I.‘ .'l_
-E0d a'l I‘
.ill I"‘
0dem & - )\
740 dBar . :!Ii
e N
-50 dinr
€0
-70 di
CF 5,21 GHz 3?0!2 pts Span 120.0 MHz
| | [
11906763
[Oate: 1.JUL. 2018 153848

Single Channel

Result: Pass
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

5.2.3. Transmitter Duty Cycle

Test Summary:

Test Engineer: Abdoufataou Salifou Test Date: 07 November 2018
Test Sample Serial Number: 192.168.0.60

Test Site Identification SR 9

FCC Reference: Part 15.35(c)

Test Method Used: KDB 789033 D02 Section 11.B.2.b)

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 30
Note:

1. During initial investigations it is found that EUT was transmitting with Duty Cycle < 98 %.

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

Duty Cycle (%) = 100 X [On Time (Ton)] / [Period(Ton+ Tore) or 100ms whichever is the lesser]
Duty Cycle Correction Factor= 10 log 1/ [On Time (Ton)] / [Period(Ton+ Torr) or 100ms whichever is the lesser]

3. Duty cycles were measured with worst case SISO mode; as they found to be same independent of
number of transmitter chains used.

4. These results are valid for all supported SISO & MIMO modes as well as for listed Antenna groups.

The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors. The RF
cable attenuation (maximum 2.0 dB@5GHz) from the EUT to Analyzer including the 10 dB attenuation at
the Spectrum Analyzer input was added as a reference level offset (12.0 dB) to each of the conducted
plots.
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Transmitter Duty Cycle (continued)

Test Setup:

EUT

]

Cable

Test Receiver

Power Supply
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ISSUE DATE: 16 JANUARY 2020

Transmitter Duty Cycle (continued)
Results: 802.11a/20 MHz / 6 Mbps

Pulse On Time (Ton) Pulse Period (Ton +Torg) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)
1.391 1.487 93.54 0.3

Ref Laval 40.00 dBm  Offset 12.00 d& » RBW 28 MHz
2ms @ VBW 28 MHz

Spectrum I
b att 4068 - SWT
@173 view

30 dBen

10 Hem:

B B ey

0 d3m-

[Date: 7.NOV.2018 112130

CF 5,22 GHZ 691 pts 200.0 ps/
Marker
Type | Ref | Tre | H-walun o -walue | Funetion Functinn Result |
M1 1 17.82 dam
o H 1 3
03 M1 1 2.78 dB
)il Ready NENERRRND &8 ey o
11906763
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Duty Cycle (continued)
Results: 802.11n /20 MHz / MCSO

Pulse On Time (Ton) Pulse Period (Ton +Torg) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)
1.388 1.522 91.19 0.5

Spectrum I un

Ref Laval 40.00 dBm  Offset 12.00 d& » RBW 28 MHz
p AlL 40 8 » SWT 2ms & VBW 28 MHz

@ 1P Clrw

30 dim:

mi[1]
Ty gl bl T A M S e

10 dedp-

0 cBm;

st

-0 dBm—t

Lo

CF 5.22 GHz 591 pts 2000 ps/

Marker

Type | Ref | Tre | o -walue | Funetion Functinn Result |
M1 1

——
Rrady [T ) g

11806763

Date: 7.NOV.2018 112028
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Transmitter Duty Cycle (continued)
Results: 802.11ac / 20 MHz / MCSO

Pulse On Time (Ton)

(ms) (ms)

Pulse Period (Ton +Torg)

Duty Cycle
(%)

Duty Cycle Correction Factor
(dB)

1.377 1.507

91.37

0.4

Spectrum I

b att 40 65 @ SWT

Ref Laval 40.00 dBm  Offset 12.00 d& » RBW 28 MHz
2ms @ VBW 28 MHz

17 view

30 dim:

P TN B U TIPS WLASEY S RSEPUE SRS Pt

CF 5.22 GHz

691 pts

FO0.0 ps/

Marker

. | Funetion Functinn Result

Type | Ref | Tre |
M1 1

11806763

Date: 7.NOV.2018 11.80:15

Ready NRNRERRND 48

[y
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Transmitter Duty Cycle (continued)
Results: 802.11n / 40 MHz / MCSO

Pulse On Time (Ton)

(ms) (ms)

Pulse Period (Ton +Torg)

Duty Cycle Duty Cycle Correction Factor
(%) (dB)

1.388 1.510

91.92 0.4

Spectrum I

b att 40 65 @ SWT

Ref Laval 40.00 dBm  Offset 12.00 d& » RBW 28 MHz
2ms @ VBW 28 MHz

17 view

30 dim:

10 dem

PR Y. U DN YT ——

T

CF 5.55 GHz

691 pts

FO0.0 ps/

Marker
X-valur

¥-valun

| Funetion

Functinn Result |

Type | Ref | Tre |
M1 1

11806763

Date: 7.0V 2018 13 4748

Ready NRNRERRND 48 fri-
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Transmitter Duty Cycle (continued)

ISSUE DATE: 16 JANUARY 2020
Results: 802.11ac / 40 MHz / MCSO

Pulse On Time (Ton) Pulse Period (Ton +Torg) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)
1.383 1516 91.22 0.4
Spectrum I 'u_:;_
rinm I S
ZI-'II W —

2 LI N W .
10 dem:

CF 5.55 GHz
Marker

Type | Ref | Tre |
M1 1

691 pts

FO0.0 ps/
*-valt

¥-valun
o H

| Funetion
03 M1

1
1

|
3

Function Result

Ready
11906763

e v
[T i
Oate: T.MOV. 2018 115041
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Transmitter Duty Cycle (continued)
Results: 802.11ac / 80 MHz / MCSO

Pulse On Time (Ton) Pulse Period (Ton +Torg) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)

1.388 1.556 89.20 0.5

Spectrum I un
Ref Laval 40.00 dBm  Offset 12.00 d& » RBW 28 MHz

p AlL 4008 - SWT 2ms @ VBW 28 MHz

@173 view

30 dim:

20 Sy ——t
(AL Sr————

10 dém:

L=t

CF 5,774 OHz 691 pts 200.0 ps/
Marker
Type | Ref | Tre | H-walun o -walue | Funetion Functinn Result |
M1 1
oz 1
D3 1
— —— ]
Ready NENERRRND &8 -
11906763

Date: 7.MNOW.2018 135515
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5.2.4. Transmitter Maximum Conducted Output Power

Test Summary:

. ) . . 27 February 2019 to
Test Engineer: Abdoufataou Salifou Test Dates: 20 September 2019
Test Sample Serial Number: 192.168.0.60
Test Site Identification SR 9
FCC Reference: Part 15.407(a)(1)(iv)
KDB 789033 D02 Section Il.E.2.d)
Test Method Used: .
KDB 662911 D01 Section E) 1)

Environmental Conditions:

Temperature (°C): 20to 28
Relative Humidity (%): 2710 33
Notes:

1. For conducted power tests where the duty cycle is <98%, the measurements were performed in
accordance with FCC KDB 789033 II.E.2.d) Method SA-2. The signal analyser's integration function was
used to integrate across the 99% emission bandwidth. The resolution bandwidth was set to 1 MHz and
video bandwidth 3 MHz. An RMS detector was used and sweep time was set to auto and 300 traces
performed. The span was set to encompass the entire 99% occupied bandwidth. The channel power
results are recorded in the tables below.

2. For all data rates the EUT was transmitting at <98% duty cycle, the calculated duty cycle in section 5.2.3
was added to the measured power in order to compute the average power during the actual transmission
time.

3. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF cable.
The measured values takes into consideration the external attenuation correction factors. The RF cable
attenuation (maximum 2.0 dB@5GHz) from the EUT to Analyzer including the 10 dB attenuation at the
Spectrum Analyzer input was added as a reference level offset (12.0 dB) to each of the conducted plots.

4. For MIMO, power was measured across relevant ports and then combined using the measure-and-sum
technique stated in FCC KDB 662911 D01 Section E)1).

5. The EUT may be used either as Master or as Client WLAN device, so the EUT has been tested to the limits
for a client device as these are more stringent.

6. The EUT antennas have a directional gain of > 6 dBi.

7. In accordance with 15.407(a)(1)(iv), transmitting antennas of directional gain greater than 6 dBi are used,
the maximum conducted output power limits shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi.

8. Therefore reduced maximum conducted output power limits are as follows:

e 8 dBi Antenna Group :
0 Therefore the limit of 24 dBm has been reduced by 2 dB to 22 dBm

¢ 9 dBi Antenna Group :
0 Therefore the limit of 24 dBm has been reduced by 3 dB to 21 dBm

e 23 dBi Antenna Group:

0 As per applicant’s declaration 23 dBi Antenna shall be only used with RF cable of length 10 m
having 8.8 dB Attenuation @ 5 GHz bands.

o Effective Antenna Gain = 23 dBi — 8.8 dB = 14.2 dBi
0 Therefore the limit of 24 dBm has been reduced by 8.2 dB to 15.8 dBm
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Transmitter Maximum Conducted Output Power (continued)

Test Setup:

EUT

]

Cable

Test Receiver

Power Supply
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Conducted Output Power (continued)

8 dBi Antenna Group

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 18/ 8 dBi Antenna Group

Corrected
Conducted Duty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom +1 17.3 0.3 17.6 22.0 4.4 Complied
Middle 17.1 0.3 17.4 22.0 4.6 Complied
Top 17.3 0.3 17.6 22.0 4.4 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna x> EIRP Limit AL I Result
SIEET Gain (dBi) (EEm) (dBm) (dB)
(dBm)
Bottom +1 17.6 8.0 25.6 30.0 4.4 Complied
Middle 17.4 8.0 25.4 30.0 4.6 Complied
Top 17.6 8.0 25.6 30.0 4.4 Complied
Result: Pass
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a /20 MHz / 6 Mbps / SISO / Port 1 / PWL 18/ 8 dBi Antenna Group

(=]

pr—
Spectrum |

Spectrum

Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz

Att HWE SWI 320ms  VBW IMHz Mode Auto Swiep o Att HWE SWI 320ms  VBW IMHz Mode Auto Swiep

Count 300/300 Count 300/300

1R Yiw 1R Yiw
N / \ N / \
-10 oy \ -10 oy / \
20 d 20 d

——

0 d 0 d

50 50 dr

60 der 0 i

CF 5.2 GHx 32001 pts Span 33.6 MHx CF 5.22 GHx 32001 pts Span 33.6 MHx
Channel Poveer Channel Poveer

Bandwidth 16,50 MHz Power 17.25 dBm Tx Total 17.25 dBm Bandwidth 16,50 MHz Power 17.08 dBm Tx Total 17.08 dBm
]" | Measuring... s ]" | - ’

11806763 11806763

|Dete: 20 JUN.2019 10:16:58

Joste: 20, JUN 20 102355

Bottom +1 Channel

Spectrum ]

Ref Laval 32.00 dem  Offsat
b At W8 SWT
Count 300,300

12,00 8 & RBW 1 MHz
32lms  VBW 3IMHz  Mode Auto Sweep

1Rm Viaw

CF 5.24 GHx

32001 pts

Span 33,6 MHz

Channel Poveer
Bandwidth 16,50 MHz

Power 17.25 dBm

Il

11808763
JDete: 16 FEB. 2015 120640

Tx Total 17.25 dBm

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Result: Pass

22001 pts

Bpan 33,6 MHz

Cha

nnel Poveer

Bandwidth 16,50 MHz

Power 14.17 dBm

Tx Total 14,17 dBm

11806763

Oete: 27 FEB. 2018 144850

[T )

Bottom Channel

Corrected
Conducted Dulty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom 14.2 0.3 14.5 22.0 7.5 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna el EIRP Limit LAl I Result
A Gain (dBi) (I8 (dBm) Iz
(dBm)
Bottom 14.5 8.0 22.5 30.0 7.5 Complied
\'| [E
o A eE B e VAWM sude utosues
..;:Rl','"'.lrznﬁo_.ET:
{
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Corrected
Conducted DLy Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom +1 17.0 0.5 17.5 22.0 4.5 Complied
Middle 16.8 0.5 17.3 22.0 4.7 Complied
Top 17.0 0.5 175 22.0 4.5 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna el EIRP Limit LAl I Result
P Gain (dBi) (I8 (dBm) Iz
(dBm)
Bottom +1 17.5 8.0 25.5 30.0 4.5 Complied
Middle 17.3 8.0 25.3 30.0 4.7 Complied
Top 175 8.0 255 30.0 4.5 Complied

Result; Pass
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n / 20 MHz / MCS0O / SISO / Port 1 / PWL 18/ 8 dBi Antenna Group

Spectrum

pr——
[? Spectrum |

Ref Lavel 52.00 dém  Offset 12.00 c3 & RBW 1 MHz

b Att

Ref Lavel 52.00 dém  Offset 12.00 c3 & RBW 1 MHz
gE SWT 321ms  VBW 3MHZ  Mode Auto Swiep

Att eE SWT  3Z1ms  VBW IMHZ Mode Auto Sweep
Count 300,300 Count 300,300
1Rm Viaw 1Rm Viaw

A N\ / \
ol ol

— e

[ N
40 d a0 d [
50 50 dr
60 der 0 i
CF 5.7 GHx A7001 pts Span 35.8 MHx CF 5.22 GHx A7001 pts Span 35.8 MHx
Channel Poveer Channel Poveer
Bandwidth 17.60 MHz Power 16.96 dBm Tx Total 16,96 dBm Bandwidth 17.60 MHz Power 16.82 dBm Tx Total 1682 dBm

T ' w e T ' —_—

11805753 11805753

|Dete: 20 JUN.2019 10:3238

Joste: 20, JUN MY 102313

Bottom +1 Channel

Spectrum |

Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz
o AtL MoE  SWT 321ms VBW 3 NMHZ  Mode Auto Swibp
Count 300,300

1Rm Viaw

. / \
I
o \'-u—-—

-4

=50 dén

=60 din

CF 5.24 GHz 2001 pts Span 35.8 MHz
Channel Poveer

Bandwidth 17.60 MHz Power 16.98 dBm
n " Measuring...

11808763
|Dete: 16 FEB. 2016 11.4235

Tx Total 1698 dBm

oy

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Result:; Pass

po AtL

8 SWT 32.1ms  VBW IMHz Mode Auto Swiep

22001 pts

\

N

Span 35.8 MHz

Power 13.86 dBm

Tx Total 13.86 dBm

Measuring...

11806763

Date: 27 FEB.2016 151224

ELr e )
[T X i

Bottom Channel

Corrected
Conducted Duty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom 13.9 0.5 14.4 22.0 7.6 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna x> EIRP Limit AL I Result
Power Gain (dBi) (dBm) (dBm) (dB)
(dBm)
Bottom 14.4 8.0 22.4 30.0 7.6 Complied
Spectrum." I _ __ ’m:
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11ac /20 MHz / MCS0 / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Corrected
Conducted Duty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom +1 16.9 0.4 17.3 22.0 4.7 Complied
Middle 16.8 0.4 17.2 22.0 4.8 Complied
Top 16.7 0.4 17.1 22.0 8.2 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna x> EIRP Limit AL I Result
SIEET Gain (dBi) (EEm) (dBm) (dB)
(dBm)
Bottom +1 17.2 8.0 25.2 30.0 4.8 Complied
Middle 17.3 8.0 25.3 30.0 4.7 Complied
Top 17.1 8.0 25.1 30.0 4.9 Complied
Result: Pass
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11ac / 20 MHz / MCSO0O / SISO / Port 1 / PWL 18/ 8 dBi Antenna Group

Spectrum

H [

Ref Lavel 52.00 dém  Offset 12.00 c3 & RBW 1 MHz

b Att

Ref Lavel 52.00 dém  Offset 12.00 c3 & RBW 1 MHz
gE SWT 321ms  VBW 3MHZ  Mode Auto Swiep

Att eE SWT  3Z1ms  VBW IMHZ Mode Auto Sweep
Count 300,300 Count 300,300
1Rm Viaw 1Rm Viaw

- / N - A \

20 =30

40 d 40 i

50 50 dr

60 der 0 i

CF 5.2 GHx 32001 pts Span 35.8 MHx CF 5.22 GHx 32001 pts Span 35.8 MHx
Channel Poveer Channel Poveer

Bandwidth 17.60 MHz Power 16.94 dBm Tx Total 16,94 dBm Bandwidth 17.60 MHz Power 16.81 dBm Tx Total 1681 dBm
Y ; e T e ]

11806763 11806763

|Dete: 20 JUN.2019 10:3802

Joete: 20, JUN MY 104127

Bottom +1 Channel

p—
Spectrum |

Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz
o AtL MoE  SWT 321ms VBW 3 NMHZ  Mode Auto Swibp
Count 300,300

1Rm Viaw

=50 dén

CF 5.24 GHz 2001 pts Span 35.8

MHz

Channel Poveer
Bandwidth 17.60 MHz Power 16.73 dBm

]" |

Tx Total 16,73 dBm

11808763
|Dete: 16 FEB. 2016 123605

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11ac /20 MHz / MCSO0O / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Result: Pass

Bottom Channel

Corrected
Conducted DUy Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom 13.9 0.4 14.3 22.0 7.7 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna el EIRP Limit LAl I Result
P Gain (dBi) (I8 (dBm) Iz
(dBm)
Bottom 14.3 8.0 22.3 30.0 7.7 Complied
Spectrum I 'm-
o N AE WT S VAW SR Nose saenen
..;:Rl','"'.lrznﬁo_.ET:
20 dém
-10d /, “
1 Y " \
prtrrIE _/’ \\—
mwl;:::}::h 17.60 MHz Power 13.89 dBm Tx Total 1389 dBm
| Measuring... illlllll "] W
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n / HT40 / MCS0O/ SISO / Port 1 / PWL 15/ 8 dBi Antenna Group

Corrected
Conducted DUty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom 13.7 0.4 14.1 22.0 7.9 Complied
Top 13.7 0.4 14.1 22.0 7.9 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna x> EIRP Limit AL I Result
Power Gain (dBi) (dBm) (dBm) (dB)
(dBm)
Bottom 14.1 8.0 22.1 30.0 7.9 Complied
Top 14.1 8.0 22.1 30.0 7.9 Complied
Spectrum I ,'m Spectrum I ,".?_‘-
._‘R‘: :-f- Z"f-:' =0 .-: c R,L:“ :-f- 3= u{lo_:- 300
20 dey
MV‘-M"‘ 0cém ’____-.-—-a—vu-—-n-—.-..__\
; l1 t -20 dim ;
/}' \ oo /
<50 di
€0 o
chd";::::;::h 36,00 MHz Power 13.74 dBm Tw Total 13,74 dBm chd";::::;::h 36,00 MHz Power 13.67 dBm Tw Total 1367 dBm
: Measuring... illlllll ("] I “lllli‘

Result: Pass

Bottom Channel

Top Channel
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Transmitter Maximum Conducted Output Power (continued)
Results: 802.11ac / HT40 / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Corrected
Conducted DUty Cy_cle Conducted Limit Margin
Channel Power Correction Result
(dBm) (dB) Power (dBm) (dB)
(dBm)
Bottom 13.7 0.4 14.1 22.0 7.9 Complied
Top 13.6 0.4 14.0 22.0 8.0 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna x> EIRP Limit AL I Result
SIEET Gain (dBi) (EEm) (dBm) (dB)
(dBm)
Bottom 14.1 8.0 22.1 30.0 7.9 Complied
Top 14.0 8.0 22.0 30.0 8.0 Complied
Spectrum ,'m Spectrum I ,'m-
o e ew e ode fute Swenn S e VeW e e o sween
o =
0 0
0 de: 0 de: ™1
0 m ! V 1] im . V ——
0 dom :J;I , 0 dom _I.'E I'I
vt / \ o / \
N \
0 <50 dim
£0 £0
mwl;:::}::h 36,00 MHz Power 13.74 dBm Tw Total 13,74 dBm chd";:::;::h 36,00 MHz Power 13.63 dBm Tw Total 1363 dBm
: Measuring... illlllll [ W Measuring...  LRRELLCED WO w
Bottom Channel Top Channel

Result: Pass

Page 87 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Conducted Output Power (continued)

Results: 802.11ac /HT80/MCSO0/ SISO/ Port 1 /PWL 15/ 8 dBi Antenna Group

Result: Pass

Single Channel

Corrected
Frequency cerdieied | D Cy_cle Conducted Limit Margin
Channel Power Correction Result
(MHz) (dBm) (dB) Power (dBm) (dB)
(dBm)
Single 5210 13.3 0.5 13.8 22.0 8.2 Complied
De Facto EIRP Limit Comparison
Corrected . .
Directional De Facto .
Channel Conducted Antenna el EIRP Limit LAl I Result
P Gain (dBi) (I8 (dBm) Iz
(dBm)
Single 13.8 8.0 21.8 30.0 8.2 Complied
Spectrum I ,'m-
Bm  Offset 12.00 c8 & RBW 1 MHz

20 dey
10 7 V —'_ -
. /5 '\\
<50 di
CF 5.21 GHz 32001 pts Span 154.0 MHz
I Ba.ndwii;th 75.80 MHz Power 13.29 dBm Tw Total 13.29 dBm

| Measuring.. illlllll w w
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom +1 13.4 0.3 13.7 13.3 0.3 13.6
Middle 13.4 0.3 13.7 13.2 0.3 13.5
Top 13.3 0.3 13.6 13.1 0.3 13.4
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Marain
Channel Power Port Power Port Conducted Power Limit (dé’) Result
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom +1 13.7 13.6 16.7 22.0 5.3 Complied
Middle 13.7 135 16.6 22.0 5.4 Complied
Top 13.6 134 16.5 22.0 5.5 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dl_g) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom +1 16.7 8.0 24.7 30.0 5.3 Complied
Middle 16.6 8.0 24.6 30.0 5.4 Complied
Top 16.5 8.0 24.5 30.0 5.5 Complied
Result: Pass
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Transmitter Maximum Conducted Output Power (continued)
Results: 802.11a /20 MHz / 6Mbps / MIMO / Port 1 / PWL 17 / 8 dBi Antenna Group

Spectrum [@ Spectrum | [E
Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz Ref Lavel 32.00 dBm  Offset 12.00 63 & REBW 1 MHz
Att MdE SWT 32Ims  VBW IMHz  Mode Auto Sweep o At MdE SWT 32Ims  VBW IMHz  Mode Auto Sweep
Count 300,200 Count 300,200
1R Yiw 1R Yiw
0 o8 0 o8
10 / \ -10 oy / \
20 20 d
/ N / \
- / N\, - / \\\
=50 den =50 den
=60 din =60 din
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 2/ PWL 17 / 8 dBi Antenna Group
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom 12.3 0.3 12.6 11.9 0.3 12.2
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Marain
Channel Power Port Power Port Conducted Power Limit (dg) Result
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom 12.6 12.2 154 22.0 6.6 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dl_g) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom 154 8.0 23.4 30.0 6.6 Complied
Result: Pass
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 1 / PWL 16 / 8 dBi Antenna Group
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Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 2/ PWL 16 / 8 dBi Antenna Group

Spectrum ]

(=]

Ref Level 32.00 dém  Offset 12.00 68 & RBW 1 MHz
b Att MoE  SWT 321ms VBW 3 NMHZ  Mode Auto Swibp
Count 300,300

8 1Rm View

d

CF 5.18 GHz 32001 pls

AN

Spon 33.6 MHz

Channel Poveer
Bandwidth 16,50 MHz Power 11.89 dBm

Tx Total 11,89 dBm

il T

11508763
Jete: 12 SEF 2019 061607

Bottom Channel

Page 93 of 828

FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom +1 12.8 0.5 13.3 12.7 0.5 13.2
Middle 12.8 0.5 13.3 12.7 0.5 13.2
Top 12.8 0.3 13.1 12.7 0.3 13.0
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Marain
Channel Power Port Power Port Conducted Power Limit (dé’) Result
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom +1 13.3 13.2 16.3 22.0 5.7 Complied
Middle 13.3 13.2 16.3 22.0 5.7 Complied
Top 13.1 13.0 16.1 22.0 5.9 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dl_g) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom +1 16.3 8.0 24.3 30.0 5.7 Complied
Middle 16.3 8.0 24.3 30.0 5.7 Complied
Top 16.1 8.0 24.1 30.0 5.9 Complied
Result: Pass
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCS0O / MIMO / Port 1 / PWL 17 / 8 dBi Antenna Group
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n / 20 MHz / MCS0O / MIMO / Port 2 / PWL 17 / 8 dBi Antenna Group
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom 11.8 0.5 12.3 11.8 0.5 12.3
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Marain
Channel Power Port Power Port Conducted Power Limit (dg) Result
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom 12.3 12.3 15.3 22.0 6.7 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dl_g) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom 15.3 8.0 23.3 30.0 6.7 Complied
Result: Pass
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 16 /8 dBi Antenna Group
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Results: 802.11n /20 MHz / MCS0O / MIMO / Port 2/ PWL 16/ 8 dBi Antenna Group
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Transmitter Maximum Conducted Output Power (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom +1 12.5 0.4 12.9 12.5 0.4 12.9
Middle 12.5 0.4 12.9 12.4 0.4 12.8
Top 12.5 0.4 12.9 12.4 0.4 12.8
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Marain
Channel Power Port Power Port Conducted Power Limit (dé’) Result
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom +1 12.9 12.9 15.9 22.0 6.1 Complied
Middle 12.9 12.8 15.9 22.0 6.1 Complied
Top 12.9 12.8 15.9 22.0 6.1 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dl_g) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom +1 15.9 8.0 23.9 30.0 6.1 Complied
Middle 15.9 8.0 23.9 30.0 6.1 Complied
Top 15.9 8.0 23.9 30.0 6.1 Complied
Result: Pass
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