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ISSUE DATE: 09 NOVEMBER 2023

1. Customer Information *

1.1.Applicant Information

Company Name:

Robert Bosch GmbH

Company Address:

Robert-Bosch-Platz 1
70839 Gerlingen
GERMANY

Contact Person:

Karin Silberhorn

Contact E-Mail Address:

karin.silberhorn@de.bosch.com

Contact Phone No.:

+49 5121-49-7662

1.2.Manufacturer Information

Company Name:

Robert Bosch GmbH

Company Address:

Robert-Bosch-Platz 1
70839 Gerlingen
GERMANY

Contact Person:

Karin Silberhorn

Contact E-Mail Address:

karin.silberhorn@de.bosch.com

Contact Phone No.:

+49 5121-49-7662

@ Solutions
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ISSUE DATE: 09 NOVEMBER 2023

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

Location

Location of Testing:

UL International Germany GmbH
Hedelfinger Str. 61
70327 Stuttgart

Germany
Test Firm Registration: 399704
Date information
Order Date: 19 September 2023
EUT arrived: 20 September 2023
Test Dates: 20 September 2023 to 28 September 2023

EUT returned:

--

@I
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TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

2.2. Summary of Test Results

Clause Measurement (5.15-5.85 GHz band) Complied | 219 | formed | applicable

Part 15.207 Transmitter AC Conducted Emissions () U O U

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) Transm;tter 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

Decision rule:

If the decision rule is not included in the applied customer specification or testing standard, the binary
statement for simple acceptance, as defined in ILAC G8: 2019 Section 4.2.1, is applied as the decision rule
for a pass/ fail statement.

If the measured value is on the limit, the result is defined as a pass. In this case the risk of a false positive is
50%. For further information regarding risk assessment refer to ILAC G8: 2019.

Note(s):

1. The EUT is vehicular equipment and will be powered by the battery of the vehicle, therefore no AC conduct
emission tests are required.

The measurement was performed to assist the other average measurements.

At the client’s request, only partial testing was performed for the radiated spurious emissions and the
band edge radiated emissions as the EUT is a host product that contains a pre-certified radio module
(Model: ATC6NPL002C)

2.3. Methods and Procedures

Reference: ANSI C63.10-2013

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

Reference: FCC 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

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.

@ Solutions
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT) *

Brand Name: Bosch

Model Name: CTP3NA

Model Number: CTP3NA Ext

Test Sample Serial Number: 1150003350

Hardware Version: C2

Software Version: DAIMLER_CTP3_ISTANBUL_RC2_HF2_S.010
FCC ID: 2AUXS-CTP3NA

3.2. Description of EUT *

The equipment under test was an In-Vehicle-Telematic-Unit, contains Model Name: CTP3NA, supporting
WLAN 2.4 GHz, WLAN 5 GHz, Bluetooth LE and Bluetooth BR/EDR technologies.

While testing WLAN 5GHz all other supported radio technologies were either switched off or were in idle
mode.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

Page 7 of 100 FCC 15.407 WLAN- Template Vers. 1.4
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

3.4. Additional Information Related to Testing

Technology Tested:

WLAN (IEEE 802.11a,n, ac, ax) /
Digital Transmission System

Type of Unit: Transceiver

Supported Modulation Types: OFDM

Tested Data rates: 802.11a 54 Mbit/s (SISO)
802.11ax HT20 | MCSO (SISO)
802.11ax HT40 | MCSO (SISO)
802.11ax HT80 | MCSO (SISO)

Power Supply Requirement(s): *

24 V DC via external power supply

Declared Antenna Gain: 6.2 dBi
Antenna Type: combinatorial Antenna
Antenna Details: A 006 820 39 75

Transceiver Frequency Band:

5150 MHz to 5850 MHz

Nominal Channel Bandwidth *

20 MHz

Transmit Channels Tested:
BW 20 MHz

Channel Number

Channel Frequency

Nominal Channel Bandwidth *

Transmit Channels Tested:
BW 40 MHz

Nominal Channel Bandwidth *

Transmit Channels Tested:
BW 80 MHz

(MHz)

36 5180

40 5200

48 5240

52 5260

60 5300

64 5320

100 5500

116 5580

140 5700

149 5745

157 5785

165 5825

40 MHz

Channel Number Cha""‘(’:wi'l':)que"cy

62 5310

102 5510

134 5670

80 MHz

Channel Number Cha""‘(’:wi'l':)que"cy

42 5210

155 5775

@ Solutions
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

3.5. Support Equipment
The following support equipment was used to exercise the EUT during testing:

A. Support Equipment (In-house)

I Model Name or .
Item Description Brand Name Number Serial Number
1 -/- -/- -/- -/-
B. Support Equipment (Manufacturer supplied) *
Item Description Brand Name Model Name or Number Serial Number
1 Laptop Fujitsu H770 DS1U006875
Page 9 of 100 FCC 15.407 WLAN- Template Vers. 1.4
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

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

Transmitter / Modulated Carrier Continuous Transmissions Mode WLAN 2.4 GHz, Worst Case:
e 802.11a 120 MHz | 54 Mbps | Channel 36 | 5180 MHz () )
e 802.11a 120 MHz | 54 Mbps | Channel 40 | 5200 MHz ()
e 802.11ax (SU) 1 80 MHz | MCSO0 | Channel 42 | 5210 MHz @
e 802.11a 120 MHz | 54 Mbps | Channel 48 | 5240 MHz ()
e 802.11ax (SU) |1 20 MHz | MCSO0 | Channel 48 | 5240 MHz ()
e 802.11a 120 MHz | 54 Mbps | Channel 52 | 5260 MHz ()
e 802.11a 120 MHz | 54 Mbps | Channel 60 | 5300 MHz ()
e 802.11ax (SU) | 40 MHz | MCSO0 | Channel 62 | 5310 MHz @
e 802.11ax (RU52) 1 20 MHz | MCSO | Channel 60 | 5300 MHz ()
e 802.11a 120 MHz | 54 Mbps | Channel 64 | 5320 MHz (2
e 802.11a 120 MHz | 54 Mbps | Channel 100 | 5500 MHz () )
e 802.11ax (SU) |1 40 MHz | MCSO0 | Channel 102 | 5510 MHz )
e 802.11a 120 MHz | 54 Mbps | Channel 116 | 5580 MHz ()
e 802.11ax (RU52) | 20 MHz | MCSO | Channel 60 | 5670 MHz ()
e 802.11a120 MHz | 54 Mbps | Channel 140 | 5700 MHz () 2)
e 802.11a 120 MHz | 54 Mbps | Channel 149 | 5745 MHz (1 ()
e 802.11ax (RU996_67) | 80 MHz | MCSO | Channel 155 | 5775 MHz @
e 802.11a 120 MHz | 54 Mbps | Channel 157 | 5785 MHz ()
e 802.11a120 MHz | 54 Mbps | Channel 165 | 5825 MHz () (2)
e 802.11ax (RU52) | 20 MHz | MCSO | Channel 165 | 5825 MHz ()

() According to customer declaration the unwanted (spurious) radiated emissions measurement was
performed on this mode.

(2 According to customer declaration this mode was used for Band edge measurements.

@ — Page 10 of 100 FCC 15.407 WLAN - Template Vers. 2.0
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

4.2. Configuration and Peripherals

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

EUT Power Supply:

o The EUT was powered with 24V DC via an external AC/DC power supply
Test Mode Activation:

o The EUT can be connected to the Test laptop via USB supplied by the customer.

o The test modes were activated by the terminal software “Kitty”. The commands to setup the respective
modes and power were defined by the customer.

Radiated Measurements:

o As per the applicant’s declaration &/operational description of the EUT, the EUT is a tabletop equipment for
its intended application. Therefore, EUT’s test setup placement was performed in accordance with ANSI
C63.10 section 6.2.3.2 & section 6.12 Figure 4.

o The worst-case position was declared by the costumer.

o Radiated measurements below 30 MHz were performed with the EUT positioned on the turn table and
rotating 360 degrees while the loop antenna height was set at 100 cm.

o Radiated measurements above 30 MHz were performed with the EUT positioned on the turn table and
rotating 360° while the antenna height varies from 1 to 4 m over the measurement frequency range.

o R&S® EMC32 V11.30 Software was used for the Radiated spurious emission measurements.

Duty Cycle Correction Details:

o As the continuous transmission of the EUT (D = 98%) can be achieved and EUT was transmitting
continuously at Duty Cycles of 98 % (duty cycle variations are less than +2% at the respective data rate) for
ax-mode HT40 MCSO. Therefore, No Duty Cycle Correction Factors were added to all average
measurements.

o As the continuous transmission of the EUT (D = 98%) cannot be achieved and EUT was transmitting
continuously at Duty Cycles of 91.95 % and 42.07% (duty cycle variations are less than +2% at the
respective data rate) for A-mode HT20 54Mbps and ax-mode HT80 MCSO respectively. Therefore, Duty
Cycle Correction Factor of 0.36 dB and 8.94 dB was added to all average measurements, to compute the
corrected average values of the emissions that would have been measured had the test been performed at
100% Duty Cycle.

Page 11 of 100 FCC 15.407 WLAN- Template Vers. 1.4
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TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

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 Duty Cycle

Test Summary:

Test Engineer:

Muhammad Faiq Khan Test Date: 21 September 2023 &
28 September 2023

Test Sample Serial Number:

1150003350

Test Site Identification

SR 1/2

FCC Reference:

Part 15.35(c)

Test Method Used:

FCC KDB 789033 D02 Section 11.B.2.b)

Environmental Conditions:

Temperature (°C):

23810248

Relative Humidity (%):

45.1 to 52.1

Notes:

1. 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+ Torr) 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]

e Duty Cycle Correction

e Duty Cycle Correction

Factor for a-mode 54 Mbps: 0.36dB
Factor for ax-mode HT80 MCSO0: 13.20dB

Test Setup:
|- TR MR MmO EROTEROWERTERW MR —————————— —— I— _—_—_—_—————
| | I I
[ [ I |
Measurement | 3 . L Test |
: EUT Antennas Filter/Amp I | Receiver ||
| | I I
I I '
| | I I
I AC/DC I |
I Power SR1 semi anechoic chamber I I SR2 operating |
Supply with RF absorbers on the floor I I room I
I________________________.lI______.l
@ Page 13 of 100 FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Duty Cycle (continued)
Results: AC-DC Power Supply 802.11a/ 20 MHz / 54 Mbps

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

0.18000 0.19575 91.95 0.36

14978163

Ref Level 122.00 dB 5 RBW
® Att s © VBW Frequency 5.1800000 GHz
Input g Notch

1 Zero Span ® 1Pk Clrw
M1[1] 97.11 dBpv
135.750 ps
D2[1] 4.06 dB
180.000 ps

I
\

,ﬂ;‘\’f'\'ql‘\"u 'HN"";'“1'4II"'w"'u"lJ""i‘ll"‘1..'|wl~‘.\r"'ujr"u|*p'|'ﬁFlJ'p'lJ"'n"‘."W‘"'-."'.“‘-"‘1";\'.‘}.""\[‘ ‘l‘|.'|', '"""'"U’H,'ﬂ“{l"“"‘Wu’llﬁ\'"fw'“"""-M"‘]['*‘f"".W.u'f,,...’|th"'\'|'.|]#‘,J',"' |.-'lJ“"v..‘l,""-l,ﬂ..h,'-r.+J"|||I\'ﬁI)'\I"hu*f-\""|'-|'W.|.-n-~."J')n".',u\",'-ll'II*,‘"'I.'u;'iﬁ\"\\'t-' el

CF 5.18 GHz 1001 pts 75.0 us/

2 Marker Table
Type o X-Value Y-Value Function Function Result
125.75 ps 97.11 dBpVv
180.0 ps 4.06 dB
195.75 ps 0.80 dB

2023-09-21
17:26:59

05:27:00 FM 09/21/2023

Result: Pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Duty Cycle (continued)

Results: AC-DC Power Supply / 802.11ax / 80 MHz / MCS0

Pulse On Time (Ton) Pulse Period (Ton +Torr) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)
0.05353 0.15453 34.76 13.20

14978163

== X

Ref Level 111.4 Offset 4.4
® Att SWT 1
Input PS
1 Zero Span

l il
i ,,"llnl'“‘ 'WJ 1
J.-.lllﬂr w f r.JI'\JI‘In l lF

‘hl"ﬁl"! l'I'ri".HrllIl'u\l.‘”l“l'il.llllqpl.r"u,'ll'Jl

CF 5,775 GHz
2 Marker Table
Type

07:44:22 FM 09/27/2023

l‘lI'1l'”r“uﬂ'h'."‘ﬂw' III"P\"““ "p""“\'n’lJ

X-Value
225.22 ps

53.52 ps
154.53 ps

VBW 0
MNotch

(
\

e .
W{‘{n"ﬂ',‘ U 1!‘r|i-‘l. il | |u“u i |||

1001 pts

Y-Value
73.39 dBpVv
7.90 dB
-0.51 dB

[

A

" ‘|"|'|'J‘|!|.|" .‘L‘WIJ

Function

l‘\[~".‘r"w.[‘lla‘-'|,j‘ﬁ4‘1Il‘,1*'\;'nlf‘ﬂuf"lh|‘J‘~'14""‘

Frequency 5.7750000 GHz

® 1Pk Clrwi

M1[1] 73.39 dBpV
325.2Z2 ps
7.90dB
53.53 ps

D2[1]

lﬁ,lilfl,.q‘n.r"'. W

|
lf"“l"'ﬂ'u'ﬂ ll‘*a.1r.’\'*,llI“f’t"u‘ﬁ"ﬂ'l"\l‘m

101.0 ps/

Function Result

2023-09-27
19:44:22

Result: Pass

@I
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

5.2.2. Transmitter Out of Band Radiated Emissions (5.15-5.850 GHz band operation)

Test Summary:

Test Engineer: Abbas Al-Hussainy Test Date: 26 September 2023
Test Sample Serial Number: 1150003350

Test Site Identification SR 1/2

FCC Reference: Parts 15.407(b)(1),(9) & 15.209(a)

Test Method Used:

FCC KDB 789033 11 .G.1, Il .G.2, 1l . G3 &Il .G.4. &
ANSI C63.10 Sections 6.3 and 6.4

Frequency Range: 9 kHz to 30 MHz

Environmental Conditions:

Temperature (°C): 24.5
Relative Humidity (%): 46
Note(s):

1.

In accordance with FCC KDB 414788 D01 Radiated Test Site & ANSI C63.10 clause 5.2 an alternative
test site that can demonstrate equivalence to a open area test site may be used. Therefore, the
measurement was performed in a Semi Anechoic Chamber. (The OATS / SAC comparison data is
available upon request).

The limits are specified at a test distances of 30 and 300 metres. However, as specified in FCC Section
15.31 (f)(2) & ANSI C63.10 clause 6.4.3, measurements may be performed at a closer distance and the
measured level extrapolated to the specified measurement distance using the method described in
clauses 6.4.4, specifically sub-clause 6.4.4.1 which specifies that the measured level shall be
extrapolated to the specified distance by conservatively presuming that the field strength decays at 40
dB/decade.

Therefore the limit values are extrapolated to a measurement distance of 3 m.

e 9 kHz- 490 kHz: limits extrapolated from 300 m to 3 m by adding 80 dB at 40 dB/deacde.

e 490kHz-1705 kHz: limits extrapolated from 30 m to 3 m by adding 40 dB /deacde.

All emissions shown on the pre-scan plots were investigated and found to be below system noise floor.

Measurements below 30 MHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 m. The EUT was placed at a height of 80 cm above the reference ground
plane in the centre of the chamber turntable. The measurement loop antenna height was 100 cm.

Pre-scans were performed and markers placed on the highest measured levels. The test receiver was
set to:

e Frequency range: 9 kHz-150kHz : RBW: 300 Hz /VBW: 1 kHz
e Frequency range: 150 kHz — 30 MHz: RBW: 10 kHz /VBW: 30 kHz
e Detector: Max-Peak detector

e Trace Mode: Max Hold

@ — Page 16 of 100 FCC 15.407 WLAN - Template Vers. 2.0
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Test Setup:
l- T EEROEROREMmMER DM ——————————————) I— _—_—_—————
[ I [
[
| I I I
Measurement | N . L Test |
: EUT Antennas Filter/Amp B Receiver |j
| I I I
[ [ I [
1 : I :
: AC/DC | I SR2 operating |
: Power Supply SR1 semi anechoic chamber I ' room |
[
—— e e mm mm e e e e e e o e o = = = o o ——m =

@I
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz /| MCSO0 / Channel 48

Frequency Loo!o Antt.enna Level Limit Margin Result
(MHz) Orientation (dBpuV/m) (dBpuV/m) (dB)
0.101496 90° to EUT 37.58 106.18 68.60 Complied
0.144783 0° to EUT 37.01 103.25 66.24 Complied
0.288915 0° to EUT 39.32 97.78 58.46 Complied
2.108040 90° to EUT 35.04 70.00 34.96 Complied

Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz

Full Spectrum

—_
—_
<

T LI LI LI

53.345 kHz
56.616 dBuV

<

FCC:Part 15:magn

Level in dBpV

v 1.145558 MHz 9.961973 MHz
32.456 dBuv 32.110 dBpV

4
11.961 kHz $ e AVARES 2 VAR v/
77.707 dBpV

5.064945 MHz
32.059 dBuvV

0 } } } } } } } } } } } } } |
9k 20 30 50 100k 200 300 500 ™ 2M 3M 5M 10M 20 30M
Frequency in Hz

Result: Pass/
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 60

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBuV/m) (dB)
0.101849 90° to EUT 36.94 106.15 69.21 Complied
0.131106 0°to EUT 29.07 104.06 74.99 Complied
0.144783 0°to EUT 37.03 103.25 66.22 Complied
9.473010 90° to EUT 34.76 70.00 35.24 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130
120
110
+ 12.173 kHz
1001 77.550 dBuv
90T
L 58.350 kHz
2 g0t v 56.384 dBuV.
E 70:- V4 FCC:Part 15:magn
% 60: \V4
T 1.119098 MHz 14754560 MHz
40+ W%
1 26.343KHz L B ¢ v v L 4
30T 67.798 dBpV V.
20T 305.453 kHz 4.069388 MHz
] 0: 38.406 dBpV 32.238 dBpV
0 —t : : — : : — : : —
9k 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCSO0 / Channel 134

Frequency in Hz

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBpV/m) (dB)
0.101849 90° to EUT 36.87 106.15 69.28 Complied
0.144783 0°to EUT 36.93 103.25 66.32 Complied
0.302145 0°to EUT 39.54 97.44 57.90 Complied
1.112483 0°to EUT 32.41 66.49 34.08 Complied
9.470503 90° to EUT 33.81 70.00 36.19 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130
1201
1101
T 12.384 kHz
1007 75.722 dBpv
90T
> T 63.779 kHz
a 80T v 54.277 dBuV
E 704+ FCC:Part 15:magn
3 T \Y4
S %1 v 523.748 kHz 17.829335 MHz
50+ 33.092 dBuv 32.863 dB|JV
40T 27.753 kHz ¢
o] 66833 dBLY $¢ Vo s Y L 4
207 3.239205 MHz
10+ 31.915.dBuv
0 — . : — : : —t : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 165

Frequency Loo!o Antt.enna Level Limit Margin Result
(MHz) Orientation (dBpuV/m) (dBpuV/m) (dB)

0.131036 0° to EUT 28.74 104.07 75.33 Complied

0.144783 0° to EUT 37.14 103.25 66.11 Complied

0.285608 0° to EUT 37.86 97.87 60.01 Complied

2.435483 0° to EUT 32.76 70.00 37.24 Complied

Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz

Full Spectrum

13.724 kHz
75.046 dBuV

-
_
o
—————t———1—5+—

\V4 101.919 kHz

35.457 dBuV FCC Part 15:magn

Level in dBpV

4.429905 MHz
31.477 dBuVv

39.879°kH
63.841 dBuZV V. ¢ * \V/ . \V/ A 4
&

728.813 kHz 12.249110 MHz
31.437 dBuv 32.656 dBuV

0 } } } } } } } } } } } } } i
9k 20 30 50 100k 200 300 500 ™M 2M 3M 5M 10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 36

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBuV/m) (dBpV/m) (dB)
0.101496 90° to EUT 36.88 106.18 69.30 Complied
0.144854 90° to EUT 36.33 103.25 66.92 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130+%
1201
10T
1 12.525 kHz
10078 999 dBpV
90T
§ 801V
E 70: FCC:Part 15:magn
5 L
3 601 Y 536.978 kHz 9.826568 MHz
50+ 33.944 dBuv 32.698 dBuV
40T
&
T 52.005 kHz * N V-V
30T 56.603 dBLV
20T 3.176363 MHz
T 31.380 dBpV 1252%155)5'\/]\72
10T : H
0 — : : —t : : : : —
9k 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 40

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBuV/m) (dB)
0.101496 90° to EUT 36.95 106.18 69.23 Complied
0.145206 90° to EUT 34.70 103.23 68.53 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130
120
110
100t 15.956360 MHz
ool 25.145 kHz 32222 dBpV
- 1 68.277 dBuVv
g o1V
E 70: \V/ FCC:Part 15:magn
o L
3 60t 1.549073 MHz
+ 32.145 dBuVv 3.735330 MHz
50 31.892 dBuv
40T
t VV YV \4
30T 12.525 kHz
T 76.418 dBuV
20+
T 2.346180 MHz
10T 32.288 dBuv
0 — : : — : : — : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 48

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBpuV/m) (dB)
0.101426 90° to EUT 35.52 106.19 70.67 Complied
0.144854 0°to EUT 36.13 103.25 67.12 Complied
0.871035 90° to EUT 33.66 68.59 34.93 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
140
130
120
1101
1001 1.049640 MHz
+ 32.930 dBpVv
90+ 12,102 kHz
S + 78.339 dBuv
Z 80tV
E 70: FCC:Part 15:magn
ER 288.915 iz 4.840035 MHz
9 60: 37.017-dBuv 32.367 dByV
501
40T \V/
T $* WV Vv
30T
20T 1.807058 MH
L : z 8.577833 MHz
10+ 31.908 dBuv 31.856 dBuV
0 — : : — : : — : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 52

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBpV/m) (dB)
0.101496 90° to EUT 35.59 106.18 70.59 Complied
0.144854 0°to EUT 35.33 103.25 67.92 Complied
1.625145 90° to EUT 32.89 63.36 30.47 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
140
130
120
TOT 13089 kH
T : z 3.202823 MH
1007 76.799 dBRV 31,946 dBV.
90T+
> T
@ 801, 'V
£ 70t \V4 88 OTEKEY FCC:Part 15:magn
g T 35.861 dBpV
2 60T
501
40T
L \Y
30T $3 \ 4 %
+ 24.651 kHz
20T 70.084 dBuv 768.503 kHz 15.780080 MHz
0 — : : — : : : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 60

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBuV/m) (dBuV/m) (dB)
0.012102 90° to EUT 78.17 125.54 47.37 Complied
0.101426 90° to EUT 36.30 106.19 69.89 Complied
0.144783 0°to EUT 34.75 103.25 68.50 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130+%
1201
1101
1001 37.130 kHz 4.978950 MHz
T 64.961-dBuv. 31.486 dBLV
90T
s T
a 80: {3
2 Y FCC Part 15:magn
£ 70T
T T \Y 288.915 kHz
g 6o v 39.093 dBuV
50T
40T 18518 kHz ° %
sl 73.081 dBuV 4 \V4 v v
207 02.510 khHz 1.310933 MHz 14.749975 MHz
104 54.927 dBuv 32.015 dBuV 32.145 dByV
0 —t : : —t : : —t : : —
9k 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 64

Frequency Loo!o Antt.enna Level Limit Margin Result
(MHz) Orientation (dBpuV/m) (dBpuV/m) (dB)
0.101426 90° to EUT 35.89 106.19 70.30 Complied
0.144854 0° to EUT 35.76 103.25 67.49 Complied
4.241378 90° to EUT 32.73 70.00 37.27 Complied
9.778925 90° to EUT 30.00 70.00 40.00 Complied

Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz

Full Spectrum

35.438 kHz
63.448 dBpV

-
_
o
—————t———1—5+—

FCC: Part 15:magn

288.915 kHz
y 36.558 dBuV

Level in dBpV

1.823595 MHz
31.550 dBpv

14.429 kHz 2. YV v

75.125 dBuV \V/ 4 . \Y

553.515 kHz 16.139985 MHz
33.250 dBpV 32.240 dBpV

0 } } } } } } } } } } } } } i
9k 20 30 50 100k 200 300 500 ™M 2M 3M 5M 10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 100

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBuV/m) (dBuV/m) (dB)
0.101426 90° to EUT 35.98 106.19 70.21 Complied
0.145347 0°to EUT 34.44 103.22 68.78 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1401
130
120
110
1001
L 33.393 kHz
- 0T 64.312.dBuv
g 807 v
2 1 FCC:Part 15:magn
£ 70
T T V
2 60T 12.516265 MHz
L 874.343 kHz
sol 32.139 4BV 31.815dBpv
401 14.217 kHz
175.671 dBpV £ oY \V/ v v
30T
20T 302.145 kHz
T 3.503805 MHz
ok 35.058 dBpV 30,946 dByV
0 —t : : — : : — : : —
9k 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 116

Frequency Loo!o Antt.enna Level Limit Margin Result
(MHz) Orientation (dBpuV/m) (dBpuV/m) (dB)
0.102201 90° to EUT 34.65 106.12 71.47 Complied
0.145347 0° to EUT 33.90 103.22 69.32 Complied
0.288915 0° to EUT 38.58 97.78 59.20 Complied
2.329643 90° to EUT 36.45 70.00 33.55 Complied

Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz

Full Spectrum

24.017 kHz
72.975 dBpVv

-
_
o
—————t———1—5+—

\Y

\% 49,326 kHz
58.591 dBLV

FCC: Part 15:magn

Level in dBpV

4.935953 MHz
31.299 dBpV

40+ 11.961 kHz

4
1.80.200 dBpV PN \V/ *
30T v Y

207

986.798 kHz 10.413323 MHz
33.521 dBuv 32.082 dBuV

101

0 } } } } } } } } } } } } } i
9k 20 30 50 100k 200 300 500 ™M 2M 3M 5M 10M 20 30M
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 140

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBpV/m) (dB)
0.102131 90° to EUT 36.77 106.13 69.36 Complied
0.144854 0°to EUT 34.70 103.25 68.55 Complied
0.288915 90° to EUT 38.96 97.78 58.82 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
140
130
120
1101
100T 13,512 kHz
904-77-216 dBLV
2 gl v 54.332 kHz
S T :
E 704 AV 55.997 dBpV FCC:Part 15:magh
3 L
2 60T V4
T 2.230418 MHz
50T 31,734 dBpV
40T &
L &
sl 26.202KkHz + V. \4 \ 4
1 69.315dBpV
20T 622.973 kHz 8.999093 MHz
ok 33.021 dBuv 31.267 dBuV
0 — : : — : : — : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 149

Frequency Loo!o Antt.enna Level Limit Margin Result
(MHz) Orientation (dBpuV/m) (dBpuV/m) (dB)
0.020351 90° to EUT 72.57 120.50 47.93 Complied
0.102131 90° to EUT 36.88 106.13 69.25 Complied
0.144854 0° to EUT 36.04 103.25 67.21 Complied
1.797.135 90° to EUT 32.39 70.00 37.61 Complied
4.363.755 90° to EUT 32.05 70.00 37.95 Complied

Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz

Full Spectrum

1407
130+

120

1107
100412173 kHz

176.852 dBpv
90T
- i
2 80ty 64.484 kHz
a 53.598 dBpV
E ol _*_ FCC:Part 15:magnh
o T Vv
3 eor \V; 417.908 kHz 10.964973 MHz
ol 34,277 dBuv 32:179 dBuv
40T '37.764 kHz **_
1 - V4
62.540 dBuV \ Y
20T 1.201785 MHz
ok 31.985 dBuv
0 ——t : —t+—t : —t+—t : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M

Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 157

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBuV/m) (dBuV/m) (dB)
0.102060 90° to EUT 36.35 106.13 69.78 Complied
0.145065 0°to EUT 34.94 103.24 68.30 Complied
0.288915 0°to EUT 39.60 97.78 58.18 Complied
5.723.138 0°to EUT 31.58 70.00 38.42 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
1407
130
1207
1107
1007 12.878 kHz
T77.631dBuv
90T
% gt v 60.818 kHz
a - 53.654 dBuV
£ 70t V4 FCC:Part 15:magn
2 ol
- 1 \V/ 2.987835 MHz
50+ 30.169.dBuV
40: 25.145 kHz ° &
30: 68.854 dBuV L < v v . v
20T 904.110 kHz
10+ 31.599 dBuV
0 —t : : —t : : —t : : —
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 165

Frequency Loop Antenna Level Limit Margin Result
(MHz) Orientation (dBpV/m) (dBuV/m) (dB)
0.023876 90° to EUT 69.91 119.00 49.09 Complied
0.102131 90° to EUT 36.05 106.13 70.08 Complied
0.144924 0° to EUT 34.36 103.24 68.88 Complied
0.288915 0° to EUT 39.01 97.78 58.77 Complied
3.315.278 90° to EUT 37.94 70.00 32.06 Complied
Plot: Radiated Transmitter spurious emission from 9 kHz — 30 MHz
Full Spectrum
140T
130
1201
1107
T10.904 kHz
100 79.054 dBuv
90T
> 1 36.566 kHz
) sorY 62,485 dByV
£ 70t * FCC:Part 15:magn
% 60: X
- 1 16.573340 MHz
1.734293 MHz
501 31091 4BV 32.137.dBuvV
40T L 2 L3
T P 2 % v Y \
30T
20T
616.358 kHz
T 5.147633 MHz
101 32.498 dBuv 31.887 dBpV
0 — : : —t : : —t : : —
9k 20 30 50 100k 200 300 500 1M 2M 3M 5M  10M 20 30M
Frequency in Hz
Result: Pass/
@ Page 33 of 100 FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Test Summary:

Test Engineer: Abbas Al-Hussainy Test Date: 22,27 & 28
September 2023

Test Sample Serial Number: 1150003350

Test Site Identification SR 1/2

FCC Reference:

Parts 15.407(b)(1),(9) & 15.209(a)

Test Method Used:

FCC KDB 78903311 .G.1, 1l .G.2, 1l G.3&I1l1.G.4 &
ANSI C63.10 Sections 6.3 and 6.5

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C):

23.2t024.7

Relative Humidity (%):

45.2 to 51

Note(s):

1. Measurements below 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 m. The EUT was placed at a height of 80 cm above the reference ground
plane in the centre of the chamber turntable. Maximum emission levels were determined by height
searching the measurement antenna over the range 1 mto 4 m.

2. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold.

3. All emissions shown on the pre-scan plots were investigated and found to be below system noise floor.

Test Setup:
e e i i e e LI -
| | I |
I I I
Measurement Test |
| — i —|—|—> .
I EUT Antennas Filter/Amp B Receiver ||
| | I |
I T . I
I I I
| AC-DC I !
| Power | I SR2 operating |
SR1 semi anechoic chamber room [
I Supply I
________________________ b I_ (R |
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz /| MCSO0 / Channel 48

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpuV/m) (dBpuV/m) (dB)
733.750000 Vertical 30.91 46.00 15.09 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
70T
60T
+37.785000 MHz 170.130000 MHz 516.458333 MHz FCC Part 15
27.155 dBuv 28.698 dBuV 36.391 dBuV
50T
T I
40 \Y
> | v
E v
£ 30t \V/ *
3 Y \%
z +
-
20T
10T
288.750000 MHz 921.375000 MHz
L 68.340000 MH
26.292 dBpVZ 30.652 dBpV 40.271 dBpv
O__
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 60

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
394.333333 Horizontal 24.05 46.00 21.95 Complied
516.166667 Horizontal 29.97 46.00 16.03 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
100T
90T
80T
+ 748.333333 MHz
704+ 41,069 dBpv
1 151.140000 MHz
. 60t 59.880000 MHz 29.322 dBuv
é‘ i 28.062 dBuv FCC Part 15
£ 501
S ¢ |
=~ 40 | Y
otV v \% v TS
L hv4 ®
201
T 39.855000 MHz 281.415000 MHz
10T 29,004 dBUV 82;?_;?3038“&\72 30.619 dBpV
0 : —t—t— : : : : —t—— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Result: Pass/

Page 36 of 100 FCC 15.407 WLAN - Template Vers. 2.0

@ Solutions



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCSO0 / Channel 134

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
322.666667 Vertical 22.37 46.00 23.63 Complied
730.708333 Horizontal 31.62 46.00 14.38 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 165

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
137.640000 Horizontal 18.89 43.50 24.61 Complied
290.460000 Vertical 20.85 46.00 25.15 Complied
703.125000 Vertical 30.14 46.00 15.86 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 36

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
600.333333 Horizontal 28.71 46.00 17.29 Complied
694.125000 Vertical 31.34 46.00 14.66 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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L 40.375 dBuv
60T
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 40

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
570.625000 Horizontal 28.61 46.00 17.39 Complied
723.208333 Vertical 30.71 46.00 15.29 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 48

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 52

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 60

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
163.110000 Vertical 22.60 43.50 20.90 Complied
592.291667 Horizontal 28.97 46.00 17.03 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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70T
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T 41.430000 MHz 26.770 dBuv 28.069 dBpv FCC-Part 15
27.856 dBpvV
50T
> T I
=
S 40 %
£
3 1 \V4
3 -,
30 v \V4 v \% o
¢
20
+ 441.500000 MHz
i 62.400000 MHz 34.964 dBuv
10 27.422 dBpV
0 : —t—t : : : : —t—t— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 64

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
72.975000 Horizontal 17.07 40.00 22.93 Complied
142.005000 Horizontal 19.42 43.50 24.08 Complied
265.890000 Horizontal 19.80 46.00 26.20 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 100

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
166.980000 Vertical 19.62 43.50 23.88 Complied
511.583333 Vertical 2712 46.00 18.88 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 116

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
Page 46 of 100 FCC 15.407 WLAN - Template Vers. 2.0

@ Solutions




UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 140

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
946.458333 Vertical 34.02 46.00 11.98 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 149

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
48.675000 Vertical 24.86 40.00 15.14 Complied
133.545000 Vertical 18.68 43.50 24.82 Complied
586.291667 Vertical 28.56 46.00 17.44 Complied
611.000000 Horizontal 29.10 46.00 16.90 Complied
932.291667 Horizontal 33.97 46.00 12.03 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

ISSUE DATE: 09 NOVEMBER 2023

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 157

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
44.805000 Vertical 21.56 40.00 18.44 Complied
157.800000 Horizontal 19.78 43.50 23.72 Complied
616.458333 Vertical 28.93 46.00 17.07 Complied
695.708333 Horizontal 30.68 46.00 15.32 Complied
Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

ISSUE DATE: 09 NOVEMBER 2023

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 165

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)

61.050000 Vertical 22.95 40.00 17.05 Complied
274.980000 Horizontal 20.88 46.00 25.12 Complied
684.625000 Vertical 29.46 46.00 16.54 Complied
741.208333 Horizontal 31.39 46.00 14.61 Complied

Plot: Radiated Transmitter spurious emission from 30 MHz — 1GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Test Summary:

Test Engineer: Abbas Al-Hussainy Test Date: 20 to 28 September 2023
Test Sample Serial Number: 1150003350

Test Site Identification SR 1/2

FCC Reference: Parts 15.407(b)(1),(8) & 15.209(a)

Test Method Used: FCC KDB 789033 11 .G.1, 11 .G.2, 11 .G.3,11 .G.5&,11.G.6

ANSI C63.10:2013 Sections 6.3 and 6.6

Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 22 t0 25
Relative Humidity (%): 44 to 55
Note(s):

1.

The emissions shown at frequencies approximately 5.15-5.85 GHz on the 1 GHz to 18 GHz plots are the
EUT fundamental for the tested channel.

Pre-scans above 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665)
with absorber on the floor at a distance of 3 m. The EUT was placed at a height of 1.5 m above the test
chamber floor in the centre of the chamber turntable. All measurement antennas were placed at a fixed
height of 1.5 m above the test chamber floor, in line with the EUT. Final measurements above 1 GHz
were performed in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665) with absorber on the floor
at a distance of 3 m. The EUT was placed at a height of 1.5 m above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 m to 4 m.

Pre-scans were performed and a marker placed on the highest measured level of the appropriate plot.
The test receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time
was set to auto.

For frequency range between 1 GHz to 18 GHz, no critical emissions were found. All emissions shown
on the pre-scans were investigated and found to be below the noise floor of the measurement system.

For frequency range between 18 GHz and 40 GHz, no critical emissions were found. All emissions
shown on the pre-scans were investigated and found to be below the noise floor of the measurement
system.

Test Setup:
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz /| MCSO0 / Channel 48

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpuV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
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1 5.238666667 GHz ¥
100+ 105.150 dBpv
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Frequency in Hz

Result: Pass/
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 60

Frequency Antenna Level Limit Margin
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
2583.616667 Vertical 43.45 54.00 10.55 Complied

Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCSO0 / Channel 134

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
3148.583333 Horizontal 45.90 54.00 8.10 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
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Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 165

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpuV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
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a 1 40.517.dBpv
©
£ 60T
% + ECC.Part 15
= sot v v
40T 4
L V4
30T %
6.392333333 GHz 9-014666667 GHz
| 2.051916667 GHz 48.400dBuy  49.029dBWV
20T 35.005 dBpV
10 : : : : — |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 36

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
3199.583333 Horizontal 46.76 54.00 7.24 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T
100 5.187333333 GHz
L 103.650 dBuV
90T
80T
1 12.577666667 GHz
51.486 dBuV
> 707 1595616667 GHz
@ 133.352 dBuV
©
£ 60T
[ L ECC Part.15
3
50T
L ) 4
40T
v
T \%
30T
| 7.509666667 GHz
sol 2.425233333 GHz 47.942 dBuV
35.961 dBpv
10 : : : : : —t+— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 40

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpuV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
1107
T ¥ 5201333333 GHz
100 103.510 dBjiV.
90T
80+ 12.588208333 GHz
L 51.046 dBpV
- 701 1.391733333 GHz 3.994616667 GHz
5,_ 30.668 dBuv 41.632 dBpV
©
£ 60T
% 1 ECC.Part.15
~ sot v Yy
wf Y
\Y%
30T M
9.023333333 GHz
2.338250000 GHz 48.866 dBuV
20T 36.851 dBuV
10 : : : : — |
1G 2G 3G 4G 56 6 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 48

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
3882.416667 Vertical 48.00 54.00 6.00 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T v
100T 5.237666667 GHz
+ 105.130 dBuV
90T
80T
15.799000000 GHz
[ 1511983333 51.678 dBuv
> 70T '532 337 4B VHZ 3.882416667 GHz
a |+ : K 48.000 dBp\V.
©
£ 60T
[ L ECC Part.15
et \ 4
50T 4 \V4
40T \V/
T \Y4
30T 7.941000000 GHz
I 2.525250000 GHz 48.377 dBpv
20T 37.324 dBpV
10 : : : : —t—t—t+— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 52

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
1107 ¥
100 5.257666667 GHz
T 105.460 dBpV
90T
80T
70" 1.433983333 GHz 13.429791667 GHz
> T '31.246 dBpV 48.849 dBpV
z | dleedBu 3.461666667 GHz .
° 41.038 dBpv
£ 60T
% 1 ECC.Part.15
~ 5ot v v
40T N
T V
30T Y
9.028000000 GHz
1 49.314 dBpv
20t 1.834816667 GHz
33.950 dBpv
10 : : : : —t—t—t— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 60

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T ¥
100T 5.292666667 GHz
1 105.270 dBpV
90T
80T
T 1.344500000 GHz 2.484166667 GHz 12.616625000 GHz
~ 70T 30.506 dBuv 37.210 dBuv 50.727.dBuV
a 1
©
£ 60T
% 1 ECC.Part.15
= s0t v y
T \Y
40T \V4
30T % 7.072333333 GHz
. 4370333333 GHz #8.016.dBuY.
20+ 42.571 dBpV
10 : : : : —t— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 64

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
2543.950000 Vertical 43.14 54.00 10.86 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T
1007 5.321333333 GHz
T 104.300 dBpv
90T+
80+ 12.613416667 GHz
L 51.001 dBpv
> 70T
é‘ + 1.544050000 GHz ---3.307250000 GHz
£ got 32.532 dBuv 40.348 dBpV
g L ECC.Part.15
~ 50t v y
T 2
40T 4
\Y
T \Y
30T
] 6.185000000 GHz
20+ 2.363750000.GHz 48.262 dBpV
1 36.692 dBuV
10 : : : : ——t—t+—+— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 100

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
2687.600000 Horizontal 44.31 54.00 9.69 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
1107
1007 5.506666667 GHz
1 102.340 dBpv
901
801
] 12.597375000 GHz
- 70] 3.910466667 GHz 51.404 dBpv
a i 1.871650000 GHz ~ 41.388 dBpV
° 34.394 dBuV
£ 601
S - ECC.Part.15
~ 501 %
\Y4
40
1 %
30
| 9.043666667 GHz
49. Buv
20- 9.836 dBy
10 : : : : —t—t—t— |
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz

Result: Pass/

@ Solutions

Page 62 of 100

FCC 15.407 WLAN - Template Vers. 2.0



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 116

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
1107
1oor 5.583000000 GHz
T 103.020 BV
90T
| 1.507866667 GHz 12.609291667 GHz
807 33.369 dBuV 51.697 dBuV
70T+
2
o L
©
£ 60T
% 1 ECC.Part.15
V V
~ sot V/
40t Vv
T Vv
30T
- 8.980666667.GHz
16.883333333 GHz
ool 2.938066667 GHz 49.512 dBpv 51.619 dBuV
1 39.428 dBuv
10 : : : : — |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 140

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
No critical emissions were detected
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T
T 5.708000000 GHz ¥
100t 101.240-dBpV
90T+
80T
T 2662960000 Gz 9.022000000 GHz
=
& L
©
£ 60T
% 1 ECC.Part.15
~ sot \Y V.
T \Y
40T v
30T Y.
20T 4.926333333 GHz 16.295666667. GHz
1 1.455650000 GHz 42.973 dBuv 51.063 dBuV
30.969 dBuv
10 : : : : ——t—t+—+— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 149

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
3877.600000 Vertical 47.43 54.00 6.57 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T
100 5.740333333 GHz
L 102.260 dBpV
90T
80T
L 15.806000000. GHz
- 701 1595183333 GHz 50.934 dBuvV
2 32.640 dBuv
©
£ 60T
% 1 FCC.Part.15
4 V
50T %
I ¢
\ 4
40T v
T \Y
30T
| 9.019000000 GHz
49.083 dBpv
201 2.661533333 GHz 4.902666667 GHz .
10 : : : : : — |
1G 2G 3G 4G 56 6 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 157

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
3933.416667 Horizontal 47.88 54.00 6.12 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
10T
T 5.787666667 GHz
100 101.070 dBpV.
90T+
801+ 1681416667 GHz 3.147733333 GHz 15.806000000 GHz
| 32.943 dBpv 39.762 dBuv 51.263 dBuV
70T
2
& L
©
£ 60T
% 1 ECC.Part.15
-
1 v
50 *
T \Y
401 \Y4
T \%
30T
20 41.987 dBpV 49.200 4BV
10 : : : : ——t—t+—+— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 165

Frequency Antenna Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpuV/m) (dB)
4167.333333 Horizontal 48.95 54.00 5.05 Complied
Plot: Radiated Transmitter spurious emission from 1 GHz — 18 GHz
1107
T 5.817666667 vlz
90T+
80T
41553366667 GHz 3.435883333 GHz
1 32.478 dBpv 41.393 dBpV 16.834666667 GHz
= 70 51.384 dBpV
& L
©
£ 60T
S+ ECC.Part.15
~ st & %
L & v
40T
T \Y
30T
1 9.781666667 GHz
204- 5.288000000 GHz 48854 dBuV
I 42.989 dBpVv
10 : : : : ——t—t+—+— |
1G 2G 3G 4G 56 6 8 10G 18G
Frequency in Hz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz /| MCSO0 / Channel 48

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.04 dBuv
Ref 100 dBuv Att 10 dB SWT 130 ms 8.766025641 GHz
100 Markedr [T
39]163 dBuv
g0 18.766023641 GHz
a0
2 RM D1 74 dppv
VIEW | oo
=
D2 5k dBy
A\ 4
50 J}V‘W\‘
a0 [~ M&\MM\. b ’JM .
VTV BVRTN TR /V”V"J\M
30 A/\/JF/A/\_/”N ]
WW/\M
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz
14978163
Date: 27.SEP.2023 12:40:09
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 60

Frequency
(MHz)

Limit
(dBpVim)

Level
(dBuV/m)

Antenna
Polarization

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

® RBW 1 MHz Marker
VBW 3 MHz
3

1 [T1 ]

51.64 dBuv

Ref 100 dBuvV Att 10 dB SWT 130 ms 8.766025641 GHz
100 Markedr [T
3989 amuv
Lo 48.766024641 GHz
1 PK
VIEW
a0
D1 74 dppv
Lo
=
D2 5§ dBp 3
lso J\f‘\ﬁ»\,
" urk/\)JJdlij&N\NJ”MuWLhANkJVW,4 § ykﬁ*m 2
I MFH\/\L\“’/’NM"\ ]
WMMA
20
1o
0

Start 18 GHz 2.2 GHz/

14978163

Date: 27.SEP.2023 16:14:49

Stop 40 GHz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCSO0 / Channel 134

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

RBW 1 MHz
VBW 3 MHz

Marker

1 [T1 ]

51.31 dBuv

Ref 100 dBuv Att 10 dB SWT 130 ms 8.766025641 GHz
100 Markedr [T
4003 aBuv
oo 48.766029641 GHz
1 PK
VIEW
8o
D1 74 dppv
7o
60
D2 5k dBy L
v
5o 1
2 WM
[ ka/aﬁJAMM/\}QhNJVW’Nn¢A*MWWVk. A AM\HW’ v
30 == JA/\I\\\JNM 4
vﬁ_ﬂ\f\f\,a_,vﬂ~,~u~/”/\
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

Date: 27.SEP.2023 16:43:37

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCSO0 / Channel 165

Frequency
(MHz)

Limit
(dBpVim)

Level
(dBuV/m)

Antenna
Polarization

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.8
38.7660256

85 dBuv

Ref 100 dBuv Att 10 dB SWT 130 ms Hz
100 Markdr
39{99 dmuv
oo 48.766029641 GHz
1 PK
VIEW
8o
D1 74 dppv
L,
60
D2 5f dBu 4
-5 "
50 J‘FM
40 M’AMWMM o] v
[ .f\/~¢J~JWJk/\1\\Hw””ﬁyv“”\fw& ]
20
10
0

Start 18 GHz 2.2 GHz/

14978163

Date: 27.SEP.2023 16:28:04

Stop 40 GHz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 36

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

RBW 1 MHz Marker

VBW 3 MHz
SWT 130 ms

1 [T1 ]

Markegr

80

D1 74 diuv

60

50

40

30

20

;

%

:
K

10

0

Date:

Start 18 GHz

14978163

27.SEP.2023 13:47:31

2.2 GHz/

Stop 40 GHz

Result: Pass/

@ Solutions
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 40

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

REW 1 MHz Marker 1 [T1 ]

VBW 3 MHz
SWT 130 ms

Date:

100 Markgr 2 [T2
dBpv
oo 8.801284051 GHz
8o
D1 74 dppv
70
60
D2 Sfi dBp +
50 x
unh/iﬁd\ fﬂJAV"v“ALJV/L/XPW
40 Wr At UWLAJ"‘"A v
PSP RN e WJ"JUV‘
., ‘/n»J‘/JA/A/\J\WKN~’FJ¢A\~ N“/
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023 13:56:12

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 48

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

14978163

Date: 27.SEP.2023 14:04:28

® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.93 dBuv
Ref 100 dBuv Att 10 dB SWT 130 ms 8.766025641 GHz
100 Markdr 2 [T2
39)43 dBpv
Lo 48.766024641 cuz
)
2 R D1 74 dppv
viEw | o
)
D2 5§ dBp
°° '\MW
a0 WHM sl A VAJ J./JLL/W
30 N‘r‘r,_,n/k/k\\w,,m MWMW
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 52

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker

1 [T1 ]
50.

72 dBuv

38.730769231 GHz

Date:

100 Markdr 2 [T2
9l83 aBuv
oo 8.766024641 GHz
8o
D1 74 dppv

70
60

D2 Sfi dBp =
. y
=0 m/ufuv\;
i WrMWMA : /\,N“/n 2
| 20 MFM\MM
w“\J‘vr\/\v/\w“/«-‘AN/\/L/\
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023

14:12:34

Result: Pass/
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 60

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker

1 [T1 ]

Markegr

Date:

oo 8.766024641 GHz
8o
D1 74 dppv

70
60

D2 Sfi dBp +

v
50 AAJAQVUAﬂV)MWNj‘ﬁM
40 Lraa A WWW"" gl 'LW 5
M““Hf\fkﬁﬁ”vrwwhfﬂwﬂm Hkﬂuh/vwﬁ/kﬂz¥
30 r/‘/\’\\\mm %
~r\/““J

20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023 14:20:24

Result: Pass/

@ Solutions
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 64

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker 2

[T2

85 dBuv

Date:

100 Markdr 1 [T1
50]90 dBuv
g0 48.73076%231 GHz
80
D1 74 dppv

70
60

D2 54 dBp -
o M
) Jv%wwﬁwwﬂfbkwh
40 WVJMMWMWM” 'vvﬂ‘/l”” x
[ MFW\J’\”M\M ]
wu\/—yr\,NJ»\,-/ﬂ\,r~m~/~J\
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023

14:26:56

Result: Pass/

@I
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 100

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker 2

[T2

85 dBuv

14978163

Date: 27.SEP.2023

14:33:53

100 Markdr
50{98 dBuv
Loo 8.766029641 cHz
1 PK
VIEW
lso
D1 74 dppv
o
Féo
D2 5
50 WJLJ\N\,
a0 erwwwd o] v
ISP NPV PPy WJ"J\M
° Mrﬂw\mw"\ ,zf
RPN NP N APl
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

Result: Pass/

@ Solutions
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 116

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker

1 [T1 ]

14978163

Date: 27.SEP.2023

14:41:32

100 Markdr
4007 aBuv
Lo 5.766024641 GHz
1 PK
VIEW
a0
D1 74 dppv
Lo
=
D2 5 !
o Y
" - MWMM ‘H‘MM =
30 MFW\WM o]
-A—M-\,/\/‘/\Mﬁ,\
20
1o
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

Result: Pass/

@I
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 140

Frequency
(MHz)

Limit
(dBpVim)

Level
(dBuV/m)

Antenna
Polarization

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.29 d
“6. 7660056

Ref 100 dBuv Att 10 dB SWT 130 ms
100 Markdr 2 [T2
39{89 aBuv
Lo §.766024641 GHz
1 PK
VIEW
)
D1 74 dppv
Lo
)
D2 5§ dBp +
50 +
V/‘N\JV\J
a0 JMN/WJrULAM\‘kwMﬂ&M“wAﬁkrﬂkm N$NJ -
Lo T N |
m-\/\p/\/\/\/qn
20
10
0

Start 18 GHz 2.2 GHz/

14978163

Date: 27.SEP.2023 14:49:30

Stop 40 GHz

Result: Pass/

@ Solutions
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 149

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

Ref 100 dBpV

Att 10 dB

RBW 1 MHz
VBW 3 MHz
SWT 130 ms

Marker 2 [T2 ]

Date:

100 Markdr 1 [Tl
solso asuv
Loo e.c01284051 cue
Feo
D1 74 afuv
70
Feo
D2 5 dBy 2
50 ) A
i
a0 Wrnmwm b x
., #F\/&/J"/A/\f\\\\gwﬂuﬁ~v rh/
A NN P ee
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023

14:56:48

Result: Pass/
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TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 157

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

@

1 PK
VIEW

RBW 1 MHz

VBW 3 MHz

Marker 2 [T2 ]

Date:

Ref 100 dBuv Att 10 dB SWT 130 ms
100 Markqr 1 [Tl
0194 dBuv
g0 18.801283051 GHz
80
D1 74 dppv

70
60

D2 5f dBu 4
- b
=0 J\/’\JW\,
) N MWMMI n,l‘xl'”’k -
L Mr"/k"\w o
AN GNP N P
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz

14978163

27.SEP.2023 15:03:09

Result: Pass/

@ Solutions

Page 82 of 100

FCC 15.407 WLAN - Template Vers. 2.0




UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)

Results: AC-DC Power Supply / 802.11a/ 20 MHz / 54 Mbps / Channel 165

Frequency
(MHz)

Antenna
Polarization

Level
(dBuV/m)

Limit
(dBpVim)

Margin
(dB)

Result

No critical emissions were detected

Plot: Radiated Transmitter spurious emission from 18 GHz — 40 GHz

® REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 50.98 dBuv
Ref 100 dBuv Att 10 dB SWT 130 ms 38.730769231 GHz
100 Markgr 2 [T2
9lsz aBuv
oo 8.766024641 GHz
1 PK
VIEW
8o
D1 74 dppv
L,
60
D2 5k dBy
5o X
WWM
40 MAJ“MWW u,""‘”j .
30 rf‘/\r\\\w-/’m’\""\m v
,/\/"“"l
WWMM
20
10
0
Start 18 GHz 2.2 GHz/ Stop 40 GHz
14978163
Date: 27.SEP.2023 15:09:58
Result: Pass/
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

5.2.3. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Abbas Al-Hussainy Test Date: 20 to 28 September 2023
Test Sample Serial Number: 1150003350

Test Site Identification SR 1/2

FCC Reference: Parts 15.407(b)(1),(8), 15.205 & 15.209(a)

Test Method Used:

FCC KDB 789033 D02 Section 11.G.1, 11.G.2, II.G.3, II.G.5 & I1.G.6
ANSI C63.10 Sections 6.3 and 6.6

Environmental Conditions:

Temperature (°C): 22 to 25
Relative Humidity (%): 44 to 55
Notes:

1.

10.

According to FCC KDB 789033 D02 Section I1.G.5 & II.G.6 Transmitter Band Edge Radiated Emissions
were performed.)

The test receiver was set to RBW: 1 MHz | VBW: 3 MHz | Sweep time: Auto | Trace mode: max hold |
Span: large enough to capture unwanted band edge emissions with trace stabilizations.

In accordance with KDB 789033 Section 11.D.v), Method AD (vi), the average measurements were
performed using an increased number of sweeps A value of 300 was used for all measurements as this
number ensured that the requirement Sweep = 2 x Span / RBW is met.

Transmitter Band Edge Radiated Emissions were performed in a semi-anechoic chamber SR1/ 2 (Asset
Number 1603665) with absorbers on the ground at a distance of 3 meters. The EUT was placed at a
height of 1.5 meters above the test chamber floor in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna with tilting function
enabled over the range 1 meter to 4 meters above the test chamber floor, in line with the EUT.

The maximum emissions around band edges were searched & are indicated with a marker placed on
them.

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz also for transmitters operating in the 5.47-5.725 GHz band:
All emissions outside of the 5.47-5.725 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.
However, there are restricted bands of operation below the lower band edge at 4.5-5.15 GHz and also
at 5.35-5.46 GHz therefore the provisions of FCC Part 15.205 apply.

For unwanted emissions measured with Peak detector there are two limit possibilities:
¢ According to FCC 15.209 peak limit (above 1 GHz) is 74 dBpV/m (restricted band limit)
¢ According to FCC 15.407(b)(4)(i) peak limit is 68.2 dBuV/m (non-restricted band limit)

*Therefore, for UNII-1unwanted emissions in restricted as well non restricted bands, measured with
Peak detector lowest limit 68.2 dBuV/m has been applied.

Field strength measurements using peak and average detectors were performed in the restricted bands
below 5.15 GHz and above 5.35 GHz.

For transmitters operating in the 5.725-5.850GHz band: All emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing linearly
to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below
the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

@ — Page 84 of 100 FCC 15.407 WLAN - Template Vers. 2.0
olutions




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Notes:

11. As all radiated band edge measurements have been performed with R.B.W. 1 MHz; the limits in dBm /
MHz can be converted to dBuV/m by adding a conversion factor of 95.2 (in accordance with KDB
789033 G.2.d)(iii)).

12. In accordance with ANSI C63.10 Section 12.7.7.2 Method AD g), for average measurements, data rates
where the EUT was transmitting < 98% duty cycle, the duty cycle correction factor calculated in section
5.2.3 was added to the measured result.

13. As the continuous transmission of the EUT (D = 98%) cannot be achieved and EUT was transmitting with
different duty cycles w.r.t to different modes. Duty Cycle Correction Factors were added to all average
measurements respectively according to the modes used to compensate as if it was transmitting with
100% duty cycle.

Mode Duty cycle | Correction factor
a-mode 91.95 0.36
ac80-mode 34.76 13.20

Test Setup:
S ——————————————————————— — r — — —— ———
| Iy I
1 I |
1 Measurement N . Test |
I EUT Antennas Filter/Amp | : ] Receiver I
I I

(N

1 X .
: AC-DC I '
I Power Supply 1 |
| SR1 semi anechoic chamber | SR2 operating |
| with RF absorbers on floor I I' room |
|.________________________I______.l
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-1 & UNII-2A / 802.11a /20 MHz / 54 Mbps

Results: CH36 / Lower Band Edge / Peak

@ Solutions

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpV/m) (dBpuV/m) (dB)
5148.80 57.58 68.20* 10.62 Complied
5150.00 57.22 68.20* 10.98 Complied
Results: CH36 / Lower Band Edge / Average
Averade Duty Cycle Corrected Averade
Frequency g Correction Average erag Margin
Level Limit Result
(MHz) (dBuV/m) Factor Level (dBuV/m) (dB)
(dB) (dBuV/m)
5145.50 40.65 0.36 41.01* 54.00 12.99 Complied
5150.00 40.02 0.36 40.38** 54.00 13.62 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5350.00 57.43 68.20* 10.77 Complied
5350.70 58.08 68.20* 10.12 Complied
Results: CH48 / Upper Band Edge / Average
Averade Duty Cycle Corrected Averade
Frequency g Correction Average erag Margin
Level Limit Result
(MHz) (dBuV/m) Factor Level (dBuV/m) (dB)
(dB) (dBpV/m)
5350.00 40.64 0.36 41.00** 54.00 13.00 Complied
5350.50 40.96 0.36 41.32** 54.00 12.68 Complied
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-1 & UNII-2A / 802.11a /20 MHz / 54 Mbps

14878163

14975163

Frequency 5.3500000 GHz

1001 pts 1001 pts 10.0Milz/ Span 100,0 Ml 2
A-value ¥-Value V-Value
5.4it3 ohs 5755 ay 53307 oh: 3633 unpy

b z C M 1 '3 X
5.15 GHz 40.02 IIBHV M: z 5.35 GHz 40.64 dBpV
5.1455 GHz 40.65 dBpV 5.3505 GHz 40.96 dByV

Function Function

(LI}
o5 :21:31 #m 0372172023 o5 :53:35 B 09/21/2023

Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-1 / 802.11ax (SU) / 80 MHz / MCSO0

Results: CH42 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5135.61 49.68 68.20* 18.52 Complied
5150.00 46.95 68.20* 21.25 Complied
Results: CH42 /| Lower Band Edge / Average
Averade Duty Cycle Corrected Averade
Frequency g Correction Average erag Margin
Level Limit Result
(MHz) (dBuV/m) Factor Level (dBuV/m) (dB)
(dB) (dBuV/m)
5120.23 37.27 13.20 50.47** 54.00 3.53 Complied
5150.00 36.58 13.20 49.78** 54.00 4.22 Complied
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)
AC-DC Power Supply / 802.11ax (SU) / UNII-1/ 802.11a / 80 MHz / MCSO0

14978163

Count 300/300

1 Frequency Sweep

CF 5.15 GHz 1001 pts 20.0 MHz/ Span 200.0 MHz
arke

X-Value Y-Value Function Function Result
5.15 GHz 46.95 dBpv

5.13561 GHz 49.68 dBpv
5.15 GHz 36.58 dBpV

5.12023 GHz 37.27 dBpV

06:23:33 B 09/27/2023

Lower Band Edge Measurement

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-2A / 802.11ax (SU) / 40 MHz / MCSO0

Results: CH62 / Upper Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5351.56 54.94 68.20* 13.26 Complied
5350.00 53.27 68.20* 14.93 Complied
Results: CH62 / Upper Band Edge / Average
Averade Duty Cycle Corrected Averade
Frequency g Correction Average erag Margin
Level Limit Result
(MHz) (dBuV/m) Factor Level (dBuV/m) (dB)
(dB) (dBuV/m)
5350.84 38.80 13.20 52.00** 54.00 2.00 Complied
5350.00 38.77 13.20 51.97* 54.00 2.03 Complied
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)
Results: AC-DC Power Supply / 802.11ax (SU) / UNII-2A / 802.11a / 40 MHz / MCS0

14978163

Count 300/300 Frequency 5.3500000 GHz

1 Frequency Sv

CF 5.35 GHz 1001 pts 12.0 VHz/ Span 120.0 MHz

X-Value ¥-Value Function Function Result
5.35 GHz 53.27 dBpV
5.35156 GHz 54.94 dBpv
5.35 GHz 38.77 dBpv
5.35084 GHz 38.80 dBpV
2023-09-27
18:45:40

06:45:41 BM  09/27/2023

Upper Band Edge Measurement

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-2C / 802.11a / 20 MHz / 54 Mbps

Results: CH100 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpuV/m) (dBpuV/m) (dB)
5469.00 57.95 68.20* 10.25 Complied
5470.00 56.60 68.20* 11.60 Complied
Results: CH100 / Lower Band Edge / Average
Averade Duty Cycle Corrected Averade
Frequency g Correction Average erag Margin
Level Limit Result
(MHz) (dBuV/m) Factor Level (dBuV/m) (dB)
(dB) (dBuV/m)
5466.50 40.59 0.36 40.95** 54.00 13.05 Complied
5470.00 40.45 0.36 40.81** 54.00 13.19 Complied
Results: CH140 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5725.16 58.96 68.20* 9.24 Complied
5725.00 57.67 68.20* 10.53 Complied
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)
Results: AC-DC Power Supply / UNII-2C / 802.11a / 20 MHz / 54 Mbps

18978163

cy 5.4700000 GHz

Frequency 5.7250000 GHz

1001 prs 10.0 MHz/

X-Value ¥-yalue
5.47 GHz 56.60 dBpV
5.469 GHz 57.95 dBpV
5.47 GHz 40.45 dBpyv
5.4665 GHz 40.59 dBpVY

Function

1001 pts 2/ Span 80.0 MHz

o6 :45:55 #m 03/21/2023 07:25:30 P1t b9 21/2023

Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-2C / 802.11ax (SU) / 40 MHz / MCSO0

Results: CH102 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5469.76 51.27 68.20* 16.93 Complied
5470.00 48.93 68.20* 19.27 Complied
Results: CH102 / Lower Band Edge / Average
Frequency Average Level Average Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5468.20 38.06 54.00 15.94 Complied
5470.00 37.59 54.00 16.41 Complied
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ
TEST REPORT VERSION 1.0 ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)
Results: AC-DC Power Supply / UNII-2C / 802.11ax (SU) / 40 MHz / MCSO0

14978163

=
Ref Level 119,

o ount 300/300 Frequency 5.4700000 GHz
npu

1 Frequency Sw o1l
546 0 GHz |

MI[1] 4893 dBpV
5.470000 GHz

1001 pts 12.0 VHz/ Span 120.0 MHz

X-Value Y-Value Function Function Result
5.47 GHz 48.93 dBpv
5.46976 GHz 51.27 dBpv
5.47 GHz 37.59 dBpv
5.4682 GHz 38.06 dBpV
2023-09-27
10:14:40

07:14:41 P 09/21/2023

Lower Band Edge Measurement

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-14978163-116-FCC-WLAN5GHZ

ISSUE DATE: 09 NOVEMBER 2023

Transmitter Band Edge Radiated Emissions (continued)

Results: AC-DC Power Supply / UNII-3 / 802.11a / 20 MHz / 54 Mbps

Results: CH149 / Lower Band Edge

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpuV/m) (dBpuV/m) (dB)
5723.80 62.50 110.8 48.30 Complied
5725.00 62.88 122.2 59.32 Complied
Results: CH165 / Upper Band Edge
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5480.80 54.96 110.8 55.84 Complied
5850.00 55.24 122.2 66.96 Complied

Plots: AC-DC Power Supply / UNII-3 / 802.11a / 20 MHz / 54 Mbps
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Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (continued)
Results: AC-DC Power Supply / UNII-3 / 802.11ax (RU996-67) / 80 MHz / MCSO0
Results: CH155 / Lower Band Edge

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5713.81 49.45 110.8 61.35 Complied
5725.00 48.47 122.2 73.73 Complied
Results: CH155 / Upper Band Edge
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5864.49 50.29 110.8 60.51 Complied
5850.00 49.17 122.2 73.03 Complied

Plots: AC-DC Power Supply / UNII-3 / 802.11ax (RU996-67) / 80 MHz / MCSO0
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Frequency 5.7250000 GHz

Span 200.0 MHz

14578163

Frequency 5.8500000 GHz

Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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6. Measurement Uncertainty

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Confidence Level Calcula.ted
(%) Uncertainty
Radiated Spurious Emissions 95% +3.10 dB
Band Edge Radiated Emissions 95% +3.10 dB
Transmitter Duty Cycle 95% +3.4%

The methods used to calculate the above uncertainties are in line with those recommended within the various
measurement specifications. Where measurement specifications do not include guidelines for the evaluation of
measurement uncertainty the published guidance of the appropriate accreditation body is followed.
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7. Used equipment

Test site: SR 1/2

ID Manufacturer Type Model Serial Cal:)b;ta::ion ((‘::‘Iogt);:‘;lf
1 Rohde & Schwarz Antenna, Loop HFH2-Z22 831247/012 18/07/2023 36
377 BONN Elektronik Amplifier, Low Noise Pre BLMA 0118-1A 025294B 18/07/2023 12
423 Bonn Elektronik Amplifier, Low Noise Pre BLMA 1840-1A 55929 18/07/2023 12
460 Deisel Turntable DT 4250 S n/a n/a n/a
465 Schwarzbeck Antenna, Trilog VULB 9168 9168-240 02/09/2020 42

Broadband
496 Rohde & Schwarz Antenna, log. - periodical HLO050 100297 22/08/2022 24
588 Maturo Controller NCD 029/7180311 n/a n/a
591 Rohde & Schwarz Receiver ESU 40 100244/040 13/07/2023 12
669 Rohde & Schwarz EMI Test Receiver ESW 44 103087 13/07/2023 18
607 Schwarzbeck | /Antenna broadband horn BBHA 9170 9170-561 15/10/2019 48
antenna
608 Rohde & Schwarz Switch Matrix OSP 120 101227 lab verification n/a
628 Maturo Antenna mast CAM 4.0-P 224/19590716 n/a n/a
629 Maturo Kippeinrichtung KE 2.5-R-M MATO002 n/a n/a
-/- Testo Thermo-Hygrometer 608-H1 01 lab verification n/a
328 SPs ACIDC p‘S";"’:treﬂsmb“tiO” PAS 5000 AZ‘:')GZ‘;')go’Z lab verification n/a
1603665 szsrﬂgﬁia semi-anechoic chamber N B83117-A1421- a a
Components SR1/2 T161
681 Maturo Antenna mast, tilting BAM4.5-P 402/0718.1 n/a n/a
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8. Report Revision History

Revision Details

Version
Number Page No(s) | Clause Details
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@ Solutions

Page 100 of 100

FCC 15.407 WLAN - Template Vers. 2.0




	Customer Information *
	Applicant Information
	Manufacturer Information

	Summary of Testing
	General Information
	Applied Standards
	Location
	Date information

	Summary of Test Results
	Note(s):

	Methods and Procedures
	Deviations from the Test Specification

	Equipment Under Test (EUT)
	Identification of Equipment Under Test (EUT) *
	Description of EUT *
	Modifications Incorporated in the EUT
	Additional Information Related to Testing
	Support Equipment
	A. Support Equipment (In-house)
	B. Support Equipment (Manufacturer supplied) *

	Operation and Monitoring of the EUT during Testing
	Operating Modes
	Configuration and Peripherals

	Measurements, Examinations and Derived Results
	General Comments
	Test Results
	Transmitter Duty Cycle
	Test Summary:
	Environmental Conditions:
	Notes:
	Transmitter Duty Cycle (continued)
	Results: AC-DC Power Supply 802.11a / 20 MHz / 54 Mbps
	Transmitter Duty Cycle (continued)
	Results: AC-DC Power Supply / 802.11ax / 80 MHz / MCS0

	Transmitter Out of Band Radiated Emissions (5.15-5.850 GHz band operation)
	Test Summary:
	Environmental Conditions:
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz / MCS0 / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCS0 / Channel 134
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 36
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 40
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 52
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 64
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 100
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 116
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 140
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 149
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 157
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Test Summary:
	Environmental Conditions:
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz / MCS0 / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCS0 / Channel 134
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 36
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 40
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 52
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 64
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 100
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 116
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 140
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 149
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 157
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 165
	Test Summary:
	Environmental Conditions:
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz / MCS0 / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCS0 / Channel 134
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 36
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 40
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 52
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 64
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 100
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 116
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 140
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 149
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 157
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (SU) / 20 MHz / MCS0 / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 40 MHz / MCS0 / Channel 134
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11ax (RU52-38) / 20 MHz / MCS0 / Channel 165
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 36
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 40
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 48
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 52
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 60
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 64
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 100
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 116
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 140
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 149
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 157
	Transmitter Out of Band Radiated Emissions (5.15-5.85 GHz band operation) (continued)
	Results: AC-DC Power Supply / 802.11a / 20 MHz / 54 Mbps / Channel 165

	Transmitter Band Edge Radiated Emissions
	Test Summary:
	Environmental Conditions:
	Notes:
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-1 & UNII-2A / 802.11a / 20 MHz / 54 Mbps
	Results: CH36 / Lower Band Edge / Peak
	Results: CH36 / Lower Band Edge / Average
	Results: CH48 / Upper Band Edge / Peak
	Results: CH48 / Upper Band Edge / Average
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-1 & UNII-2A / 802.11a / 20 MHz / 54 Mbps
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-1 / 802.11ax (SU) / 80 MHz / MCS0
	Results: CH42 / Lower Band Edge / Peak
	Results: CH42 / Lower Band Edge / Average
	Transmitter Band Edge Radiated Emissions (continued)
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-2A / 802.11ax (SU) / 40 MHz / MCS0
	Results: CH62 / Upper Band Edge / Peak
	Results: CH62 / Upper Band Edge / Average
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / 802.11ax (SU) / UNII-2A / 802.11a / 40 MHz / MCS0
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-2C / 802.11a / 20 MHz / 54 Mbps
	Results: CH100 / Lower Band Edge / Peak
	Results: CH100 / Lower Band Edge / Average
	Results: CH140 / Upper Band Edge / Peak
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-2C / 802.11a / 20 MHz / 54 Mbps
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-2C / 802.11ax (SU) / 40 MHz / MCS0
	Results: CH102 / Lower Band Edge / Peak
	Results: CH102 / Lower Band Edge / Average
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-2C / 802.11ax (SU) / 40 MHz / MCS0
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-3 / 802.11a / 20 MHz / 54 Mbps
	Results: CH149 / Lower Band Edge
	Results: CH165 / Upper Band Edge
	Plots: AC-DC Power Supply / UNII-3 / 802.11a / 20 MHz / 54 Mbps
	Transmitter Band Edge Radiated Emissions (continued)
	Results: AC-DC Power Supply / UNII-3 / 802.11ax (RU996-67) / 80 MHz / MCS0
	Results: CH155 / Lower Band Edge
	Results: CH155 / Upper Band Edge
	Plots: AC-DC Power Supply / UNII-3 / 802.11ax (RU996-67) / 80 MHz / MCS0



	Measurement Uncertainty
	Used equipment
	Report Revision History

