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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

1. Customer Information *

1.1. Applicant Information

Company Name:

Visteon Electronics Germany GmbH

Company Address:

Amalienbadstr.41a
76227, Karlsruhe Germany

Contact Person:

Nikhil Patil

Contact E-Mail Address:

nikhil.patil@visteon.com

Contact Phone No.:

+49-162-1332246

1.2. Manufacturer Information

Company Name:

Visteon Electronics Germany GmbH

Company Address:

Amalienbadstr.41a
76227, Karlsruhe Germany

Contact Person:

Nikhil Patil

Contact E-Mail
Address:

nikhil.patil@visteon.com

Contact Phone No.:

+49-162-1332246
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

2. Summary of Testing

2.1. General Information

Applied Standards

Specification Reference: | 47CFR15.247

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference: | 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Sections 15.209

Location
Location of Testing: UL International Germany GmbH
Hedelfinger Strasse. 61,
70327 Stuttgart,
GERMANY
Registration Number: 399704
Date Information
Order Date: 05 January 2023
EUT Arrived: 19 June 2023
Test Dates: 11 August 2023 to 31 August 2023
EUT Returned: -/-
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

2.2. Summary of Test Results

DIGITAL TRANSMISSION SYSTEMS (DTS): 2400-2483.5 MHz

FCC Part 15 : . Test Result
Clause Compliance Test Description c Ne T ne TNA.
15.207 Transmitter AC Power Line Conducted Emissions () O O O
Part 15.247(a)(2) Transmitter Minimum 6 dB Bandwidth O O O
Part 15.35(c) Transmitter Duty Cycle O O O
Part 15.247(e) Transmitter Power Spectral Density L U U
Part 15.247(b)(3) Transmitter Maximum (Peak) Output Power L U U
15.247(d) & 15.209(a) | Transmitter Radiated Emissions [ U] Ul
15.247(d) & 15.209(a) | Transmitter Band Edge Radiated Emissions ] O O

C: COMPLIED | N.C.: NOT COMPLIED | N.P.: NOT PERFORMED | N.A.: NOT APPLICABLE

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
conducted emission tests are required.

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 558074 D01 DTS Meas. Guidance v05r02 April 2, 2019

Title: Guidance for compliance measurements on Digital Transmission System,

Frequency Hopping Spread Spectrum System, and Hybrid System Devices
Operating Under Section 15.247 of the FCC rules

Reference: FCC KDB 174176 DO1 Line Conducted FAQ v01r01 June 3, 2015

Title: AC Power-Line Conducted Emissions Frequently Asked Questions

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT) *

Brand Name: VISTEON

Model Name or Number: DDU

Test Sample Serial Number: DDU-ADV, ADVC200008 (Radiated Test Sample)
Hardware Version Number: 0oocC

FCC ID: 2AA98-DDU

Brand Name: VISTEON

Model Name or Number: DDU - ADV

Test Sample Serial Number: DDU-ADV, ADVC200009 (Conducted Test Sample)
Hardware Version Number: 00oC

FCC ID: 2AA98-DDU

3.2. Description of EUT *

The equipment under test was an In-Vehicle-Infotainment, contains Model Name: DDU supporting WLAN 2.4
GHz operations in 2400-2483.5 MHz ISM band.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
ISSUE DATE: 23 JANUARY 2024

3.4. Additional Information Related

to Testing *

Category of Equipment:

WLAN 2.4 GHz (IEEE 802.11b, g, n)

Type of Radio Device: Transceiver
Power Supply Requirement(s): Nominal 28V DC via external power supply
Tested Data rate: 802.11b 1/2/5.5/11 Mbps
802.11g 6/9/12/18/24/36/48/54 Mbps
802.11n20 MCS1 to MCS7
802.11n40 MCS1 to MCS7
Modulation Type: DSSS, OFDM

Nominal Channel Bandwidth:

20 MHz, 40 MHz

Highest internally generated clock and/ or
oscillator frequency:

5.85 GHz

Declared Antenna Gain:

0 dBi

Antenna Type:

External Antenna

Antenna Details:

Impedance 50 Ohms

Transmit Frequency Range:

2400 MHz to 2483.5 MHz

Transmit Channels Tested: Channel ID Channel Number Frequency
BW 20MHz (MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462
Transmit Channels Tested: Channel ID Channel Number Frequency
BW 40MHz (MHz)
Bottom 3 2422
Middle 6 2437
Top 9 2452
3.5. Support Equipment
The following support equipment was used to exercise the EUT during testing:
A. Support Equipment (In-house)
Item Description Brand Name eeEl NEmE @ Serial Number
Number
Laptop with
1 Qualcomm Radio Control Tool HP Probook 650 G1 5CG6143YWB
QRCT Ver 4.0.211.0
B. Support Equipment (Manufacturer supplied) *
Item Description Brand Name it G NENTS €1 Serial Number
Number
Driver Truck Display i Scania
1 i Visteon -/-
With Antenna 2886824
Page 8 of 48 FCC 15.247 WLAN-Template Version 2.0
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.2

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:

802.11b | 20 MHz | No-HT | 1/2/5.5/11 Mbps | Bottom/Middle/Top Channel | Power 16

802.11g | 20 MHz | No-HT | 6/9/12/18/24/36/48/54 Mbps | Bottom/Middle/Top Channel | Power 16
802.11n 1 20 MHz | HT20 | MCS1 to MCS7 | Bottom/Middle/Top Channel | Power 16

802.11n | 40 MHz | HT40 | MCS1 to MCS7 | Bottom/Middle/Top Channel | Power 16

4.2. Configuration and Peripherals

@)

The customer supplied document containing the setup instructions
“Procedure_for_running_RF_test_using_ QRCT_Scania.pdf” was used for configuration.

EUT Power Supply:

@)

The EUT was powered with 28V DC via an external AC/DC power supply.

Test Mode Activation:

o

o

The EUT can be connected with the Test laptop via USB cables supplied by the customer.

The test modes were activated by Qualcomm Radio Control Tool.

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
ISSUE DATE: 23 JANUARY 2024

Conducted Measurements:

o All conducted measurements were carried out by using conducted sample with SMA RF Cable soldered
on the antenna output of the DUT by customer.

Radiated Measurements:

o Radiated measurements were performed with the radiated test sample with the external antenna.

o The EUT with its external antenna was evaluated for the worst-case position w.r.t to maximum radiated
power measured and following position of the EUT and antenna was found out to be the worst case.
Therefore, this report includes relevant results.

e Worst-case: EUT laying and the external antenna in standing position

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.

o 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.
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

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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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2. Test Results

5.2.1. Transmitter Minimum 6 dB Bandwidth

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 14 August 2023
Test Sample Serial Number: ADVC200009 (Conducted Test Sample)

Test Site Identification SR 9

FCC Reference: Part 15.247(a)(2)

Test Method Used: FCC KDB 558074 Section 8.2 referencing

ANSI C63.10:2013 Section 11.8.1 Option 1

Environmental Conditions:

Temperature (°C): 24.2 t0 26.7
Relative Humidity (%): 31.3t037.4
Notes:

1. The measurements were performed using the above configurations on the bottom, middle and top
channels in accordance FCC KDB 558074 Section 8.2 referencing ANSI C63.10 Section 11.8 (11.8.1
Option 1 measurement procedure).

2. The spectrum analyser resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak
detector was used, sweep time was set to auto and the trace mode was Max Hold. The DTS bandwidth
was measured at 6 dB down from the peak of the signal.

3. The measurement was performed at the worst-case data rates for each mode as follows.
e b-mode 11 Mbps
e g-mode 54 Mbps
e n-mode HT20 MCS6

4. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors.

e The RF cable attenuation maximum 0.9 dB@2.4GHz from the EUT to Analyzer.

Therefore, total a reference level offset 0.9 dB was added to each of the at the tested frequencies
conducted plots.

Test Setup:
SMA Spectrum
EUT RF-Cable RF-Cable Analyser
AC/DC
Power supply
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Minimum 6 dB Bandwidth (continued)
Results: AC-DC Power Supply /802.11b /20 MHz / 11 Mbps / PWR 16

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

8217.240

2500

7717.240

Complied

Middle

8069.747

2500

7569.747

Complied

Top

8107.246

2500

7607.246

Complied

Spectrum ]
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Spectrum ]

=]
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Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Minimum 6 dB Bandwidth (continued)
Results: AC-DC Power Supply /802.11g / 20 MHz / 54 Mbps / PWR 16

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

Bottom 16421.674 =500 15921.674 Complied
Middle 16272.617 =500 15772.617 Complied
Top 16074.810 = 500 15574.810 Complied

Channel

Spectrum ] u;f Spectrum ] u&!

RefLevel 30.00 d8m  Offset 0.90 dB & RBW 100 kHz Ref Level 30.00 dém  Offset 0.90 B & RBW 100 kKz

o ALt 40d8  SWT  32.1ms @ VBW 300 kHz  Mode Sweep o At 40d8  SWT  32.1ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk view @ 1Pk View
m1[1] ~1.92 dBm| M1[1] -2.84 dem|
2.403716509 GHz| 2.428745570 GHz|
20de D1[1] 0.06 dB 20 de D1[1] 0.15 dB|

16.421674 MHz| 16.272617 MHZ]

10de
' T . PP Gl P | I 1 M -
O e = .r.aif:sﬂwwpﬂm.ﬂ,'\ NPl il w‘..‘rﬁ
-10 dBm-

W'M -30 dBm—t
. il

-50 derm
-60 dB -60 dBr
CF 2,412 GHz 32001 pts Span 30.0 MHz CF 2.437 GHz 32001 pts Span 30.0 MHz
14642160 14642160

[Cate: 14 AUG 2023 154858 Date: 14 AUG. 2023 155935

Bottom Channel Middle Channel

Spectrum ] by

Ref Level 30.00 d2m Offset 0.90 d@ & RBW 100 kHz

o Att 4DdB  SWT 32.1ms @ VBW 300kHz Mode Sweep
[0 17k View
mi[1] -2.17 dBm)|
2.454093372 GHz|
20de D1[1] 0.15 dB
16.074810 MH|
10dB
D1 3.884 .Ii, 1
0dem M p—4
D2 2.116 88 u

=
2
=
F
=L
=
Tt |

CF 2,462 GHz 32001 pts Span 30.0 MHz

14642160
Cate: 14 AUG 2023 16:04:07

Top Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Minimum 6 dB Bandwidth (continued)
Results: AC-DC Power Supply /802.11n / 20 MHz / MCS6 / PWR 16

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

Bottom 17660.073 2500 17160.073

Channel

Complied

Middle 16949.471 2500 16449.471 Complied

Top 17282.272 2500 16782.272 Complied

Spectrum n,f'l Spectrum ?‘
RefLevel 30.00 dém  Offset 0.20 2 & RBW 100 khz Ref Level 30.00 dém  Offset 0.90 02 & RBW 100 bz
s att $0d8 SWT  32.1ms @ VBW 300kHz  Mode Sweep s att 40d8  SWT  32.1ms & VBW 300kHz Mode Swesp
o 17k view o 17k View
M1[1] ~1.80 dBm| M1[1] ~2.79 dBm)|
2.403127777 GHz| 2.428139964 GHzj
20dp D1[1] 0.03 dB| 200 dey D1[1] 0.16 d8
17.660073 MHZ] 16.949471 MHZ]
108 108
D1 4.188 4B 1 1 3,141 dBm
o dem Lll ] fl | Y ' n‘ 1 |- B - i | | - +
02 -1412d8 T 2 2,550 dBm L
- W‘WWW wmm e 2 ke 'M"‘WMM g
-10 dem -10 dB
-20 dem
1 ¥
-40 dem
50 dem: 50 dem
-60 dBf -60 der
CF 2.412 GHz 32001 pts Span 30.0 MHz CF 2,437 GHz 32001 pts Span 30,0 MHz
14842160 14642160
Cate: 14 AUG 2023 15:55:12 Date: 14.AUG. 2023 15:57:50
Bottom Channel Middle Channel

(o ) &

Ref Level 30.00 d2m Offset 0.90 d@ & RBW 100 kHz

o ALt 40d8  SWT  32.1ms @ VBW 300kHz Mode Sweep
@ 1Pk view
Mi[1] -2.14 dBm|
2.453500891 GHz|
20 d8 D1[1] 0.11 dB|
17.282272 MHz
10 cy
D1 3,802 df
o dn 1 }

=/

-60 dB

CF 2.462 GHz 32001 pts Span 30.0 MHz

14642160
Date; 14 AUG 2023 16:05:31

Top Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2.2. Transmitter Duty Cycle

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 14 August 2023
Test Sample Serial Number: ADVC200009 (Conducted Test Sample)

Test Site Identification SR 9

FCC Reference: Part 15.35(c)

Test Method Used: FCC KDB 558074 Section 6.0 referencing ANSI C63.10 Section 11.6

Environmental Conditions:

Temperature (°C): 27.21t029.3
Relative Humidity (%): 32.1t0 36.7
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 Factor for b-mode 11 Mbps: 0.38 dB

e Duty Cycle Correction Factor for g-mode 54 Mbps: 1.6 dB

e Duty Cycle Correction Factor for n-mode HT20 MCS6: 2.04 dB

2. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors.

e The RF cable attenuation maximum 0.9 dB@2.4GHz from the EUT to Analyzer.

Therefore, total a reference level offset 0.9 dB was added to each of the at the tested frequencies
conducted plots.

Test Setup:
SMA Spectrum
EUT RF-Cable RF-Cable Analyser
AC/DC

Power supply
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Duty Cycle (continued)
Results: AC-DC Power Supply /802.11b /20 MHz / 11 Mbps / PWR 16

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

1.19 1.3 91.5 0.38

Spectrum

(7]

Ref Level 30.00 dBm Offset 0.90 dB & RBW 28 MHz
Att 40 dB & SWT 5ms & YBW 28 MHz
SGL

@ 1Pk Clrw

M1[1] 17.11 dBm
20 dem e B2E3 D405 B9 00:s
7 UZ[T] 2 £ B 195
10 dBm 1.19000|ms
0dBm
-10 dBm
-20 dBm
I | Loy 4 s
-30 dBm
-40 dBm
-50 dém
-60 dBm
CF 2.412 GHz 1001 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 895.0 ps 17.11 dBm
D2 M1 1 1.19 ms -0.19 dB
D3 M1 1 1.3 ms -0.01 dB
D4 M1 1 2,49 ms -0,15 dB
DS M1 1 2.6 ms -0.00 dB
D6 M1 1 3.79 ms -0.20 dB
D7 M1 1 3.945 ms 0.00 de
14642160
Date: 14 AUG.2023 16:58:12

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Duty Cycle (continued)
Results: AC-DC Power Supply /802.11g / 20 MHz / 54 Mbps / PWR 16

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

0.243 0.351 69.23 1.6

Spectrum
Ref Level 30.00 dBm Offset 0.90 dB & RBW 28 MHz
Att 40 dB @ SWT 3Ims & YBW 28 MHz
SGL

@ 1Pk Clrw

(7]

) ; - on o MA1] - ~16.77 dBm
50 dE’” " B f :?,., fringtis [‘g " ok j.j‘“"""“““m _‘_ L{unm»ﬂ L[ﬂl ["‘PUMM: D%MWJA;}: [.-mm
10 dBn D2[1] 3.09 de
P43.00 p$
0 dem
-10 dem
-20 dam
Lk g brnginy! T Ll dys A Al A
-30 dBm
-40 dBm
-50 dBm
-60 dém
CF 2.412 GHz 1001 pts 300.0 ps/
Marker
Type | Ref | Trc | X-value | v-value |  Function | Function Result E
M1 1 177.0 ps 16.77 dBm
D2 M1 1 243.0 ps 3.09 dB
D3 r1 1 351.0 ps 0.09 dB .
D4 M1 1 594.0 ps 4,04 dB 3
DS M1 1 702.0 ps 0.01 dB
D6 r1 1 945.0 ps 4,50 dB
D7 M1 1 1.05 ms -1.19 dg
Dg M1 1 1.296 ms 4,10 dB
D9 M1 1 1.401 ms -0.23 dB
D10 M1 1 1.647 ms 3.09 dB b
14642160
Date: 14 AUG.2023 17:02:44

Result: Pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPO

RT NO: UL-RPT-RP-14642160-7216-FCC
ISSUE DATE: 23 JANUARY 2024

Transmitter Duty Cycle (continued)

Results: AC-DC Power Supply /802.11n / 20 MHz / MCS6 / PWR 16

Pulse On Time (Ton) Pulse Period (Ton +Torr) Duty Cycle Duty Cycle Correction Factor
(ms) (ms) (%) (dB)
0.246 0.394 62.43 2.04

Spectrum ng'
Ref Level 30.00 dBm Offset 0.90 dB & RBW 235 MHz
Att 40 dB & SWT 3 ms & ¥YBW 28 MHz
SGL
@ 1Pk Clrw
D3 M1[1)s D7 Do 21.01 dBm
20 de e e " e W, M. e L ‘r.\br'”“"m— qu[‘l'“‘{w“'!‘ L_‘;ql-_\mwmf‘. 1. TRGSEFY Y
10 dBfn . " D2[1] ' : “4 .40 dB
148.62 ps
0 dB
-10 dBm
-20 dBm
b4 Faapy Aakyitrly Lot I\_L»m}«/ P»Jr"- ‘e
-30 dBm
-40 dBm
-50 dBem
-60 dBm
CF 2.462 GHz 1001 pts 300.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 1.18938 ms 21.01 dBm
D2 M1 1 148.62 ps -4.40 dB
D3 M1 1 3594.62 ps 0.71 de
D4 M1 1 499.62 ps -4.42 dB
DS M1 1 742.62 ps 1.72 dB
D6 1 1 859.62 ps -4.41 dB
D7 1 1 1.10262 ms 2.03 de
[m=] M1 1 1.21062 ms -4.42 dB
Do M1 1 1.45362 ms 1.48 de
D10 1 1 1.60662 ms -4.51 dB
14642160
Date: 14 AUG.2023 16:34:44

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2.3. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 14 August 2023
Test Sample Serial Number: ADVC200009 (Conducted Test Sample)

Test Site Identification SR 9

FCC Reference: Part 15.247(e)

Test Method Used: FCC KDB 558074 Section 8.4 referencing

ANSI C63.10 Sections 11.10.2

Environmental Conditions:

Temperature (°C): 27.1
Relative Humidity (%): 32.3
Notes:

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

2. The EUT was transmitting at < 98% duty cycle and testing was performed in accordance with ANSI
C63.10 Section 11.10.2 Method PKPSD.

3. The signal analyser resolution bandwidth was set to 3 kHz and video bandwidth 10 kHz. A Peak detector
was used and sweep time was set to Auto. The span was set to 1.5 times the DTS bandwidth. The
highest peak of the measured signal was recorded.

5. The measurement was performed only at the worst-case data rates for each mode as follows.
e b-mode 11 Mbps
e g-mode 54 Mbps
e n-mode HT20 MCS6

4. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors.

e The RF cable attenuation maximum 0.9 dB@2.4GHz from the EUT to Analyzer.

Therefore, total a reference level offset 0.9 dB was added to each of the at the tested frequencies
conducted plots.

Test Setup:
SMA Spectrum
EUT RF-Cable RF-Cable Analyser
AC/DC
Power supply
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Power Spectral Density (continued)

Results: AC-DC Power Supply /802.11b /20 MHz / 11 Mbps / PWR 16

Output Power Limit Margin
SHEIE (dBm/3 kHz) (dBm/3 kHz) (dB) ezl

Bottom -1.97 8.0
Middle -2.62 8.0
Top -1.83 8.0

9.97 Complied
10.62 Complied
9.83 Complied

= e B
A
RefLevel 30.00 dBm  Offset 0.0 6B w RBW 3 kHz R..:: bovel =0 334332 g\:'::l U;:?,:f . sg‘x 1; t:: Mode 5
o Att 40d8  SWT 137 m:s @ VBW 10kHz  Mode Sweep (YR - - e
k View
@ 1Pk View -
— — M1[1] -2.62 dim|
I m| 2.438718800 GHz]
2.413729038 GHz
20ds
20 d8 o
" 10

Wi
[T |

CF 2.412 GHz 32001 pts

CF 2.437 GH. 32001
Span 17.3258645 WHz < pts

Span 12.1046205 MHz

14642160
Cate: 14 AUG 2023 15:13.28

14642160
Date: 14.AUG.2023 16:01:39

Bottom Channel Middle Channel

Spectrum ] by
RefLevel 30.00 com _ Offset 0.90 66 w RBW 3 Kz

o Att

o 1Pk view

40 dB  SWT 136 ms @ VBW 10kHz Mode Sweep

Mi[1] -1.83 dBm)|

2.463716526 GHz|
20 oy

10 B

0 dem -

-10 dBm— \

-40 dBm:

=50 dBm-

-60 dB

CF 2.462 GHz

32001 pts pan 12.160869 MHz

14642160
Cate: 14 AUG 2023 16:03:15

Top Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Power Spectral Density (continued)

Results: AC-DC Power Supply /802.11g / 20 MHz / 54 Mbps / PWR 16

Output Power Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)

Bottom -10.53 8.0 18.53
Middle -11.14 8.0 19.14

Channel

Complied

Complied
Top -11.07 8.0 19.07 Complied

- m
Spect
Specum | =) pectum | B
Ref Level 30.00 dBm  Offset 050 GB @ RBW 3 kHz o R,.:: ovel 32 J:;c??;g g\f,'ffl E:?gu;? . m 1; t:j Made Sw
o Att 40dd  SWT  274ms @ VBW 10 kHz  Mode Sweep — 272 ms K ade Swesp
0 17K View 17k Vie
Mm1[1] -11.14 dBm)|
Maf1) -10.53 dBm 2.430672947 GHZ
2.405664255 GHz|
20 B
20 08 20d
. 10 d
odim
odem
A
- -10 dBm
-10 dém
o0 da—] \ -20 dBm—|
-30 dB | |
-40 dam
N |
60 e ||
SFTae e SR pis pan 74,6375 11 Wiz Jlcr 2437 GHz 32001 pts Span 24.4089255 MHz ||
14642160
14642160
Date 14 AUG. 2023 18.00:10
Cate: 14 AUG 2023 15:48.23 G. 2

Middle Channel
Bottom Channel

Spectrum ] u;f

RefLevel 30.00 dBm  Offset 0.90 dB & RBW 3 kHz
b ALL 4Dd8  SWT 268m: @ VBW 10kHz Mode Sweep
@ 1Pk View

Mi[1] -11.07 dem|
2.466641453 GHz|
20 d@

10 dB

ICF 2.462 GHz 32001 pts Span 24.112215 MHz

14642160
[Cate: 14 AUG 2023 16:04:44

Top Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Power Spectral Density (continued)
Results: AC-DC Power Supply /802.11n / 20 MHz / MCS6 / PWR 16

20.24

Output Power Limit Margin
SHEIE (dBm/3 kHz) (dBm/3 kHz) (dB) ezl
Bottom -12.24 8.0

Complied

Middle

-12.40

8.0

20.4

Complied

Top -11.34 8.0 19.34 Complied

] oo
Spect
Spectrum ) =) pectrum | B
RefLevel 30.00 dBm  Offset 0.50 GB w RBW 3 kHz “A:’ Level 30 Jizaﬂl:g g\f:!STEl E';;f',‘f . Cm 1; t:j o <
o Att 40dE  SWT 255ms w VBW 10kHz  Mode Sweep 293 ms K lode Sweep
@ 1Pk View ® 1Pk View
: L F M1[1] -12.40 dBm|
i S aem 2.439764797 GHzj
2.414759855 GHz|
20 de
20 el 20df
10 dBy 10d
0dBm
0dem
1l
1 10 dBm-
10 dem M' -
-20 dBm— -20 dBm— J

.

Span 26.4901095 MHz |

CF 2.412 GHz

32001 pts Jlcr 2437 6z 32001 pts Span 25.4242065 MHz ||

14642160
Cate: 14 AUG 2023 15:55:38

14642160
Date: 14.ALG.2023 15:58:27

Middle Channel
Bottom Channel

Spectrum ] u;f

RefLevel 30.00 dBm  Offset 0.90 dB & RBW 3 kHz
b ALL 4Dd8  SWT 289 m: @ VBW 10kHz Mode Sweep
@ 1Pk View

ML) -11.34 dBm)|
2464764806 GHz|
20 dey

10 dB

2
=]
a
&
T

=

I CF 2,462 GHz 32001 pts Span 25.923408 MHz

14642160
[Cate: 14 AUG 2023 16:08.08

Top Channel

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2.4. Transmitter Maximum (Peak) Output Power

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 11 August 2023
Test Sample Serial Number: ADVC200009 (Conducted Test Sample)

Test Site Identification SR 9

FCC Reference: Part 15.247(b)(3)

Test Method Used: FCC KDB 558074 Section 8.3.1.3 referencing

ANSI C63.10 Sections 11.9.1.3

Environmental Conditions:

Temperature (°C): 24.31t0 27.2
Relative Humidity (%): 35.31t0 36.8
Notes:

1. The EUT was transmitting at <98% duty cycle and testing was performed in accordance with ANSI
C63.10 Section 11.9.1.3 Method PKPML1. The broadband peak RF power meter ( VBW = EUT’s DTS
Bandwidth) was used to measure the signal power.

2. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors.

e The RF cable attenuation maximum 0.9 dB@2.4GHz from the EUT to RF power meter.

Therefore, total a reference level offset 0.9 dB was added to each of measured value at the tested
frequencies.

Test Setup (AC-DC Power Supply):

SMA RF Power
RF-Cable RF-Cable Meter

EUT

AC/DC
Power supply
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

Transmitter Maximum (Peak) Output Power (continued)

Results: AC-DC Power Supply / 802.11b / 20 MHz / PWR 16

Operational bands: b-mode
Channel no.: 1 6 11
b-mode
1MBit 15.780 14.789 15.121
2MBit 15.994 14.981 15.288
5.5MBit 15.906 14.987 15.300
11MBit 16.460 15.523 15.852
Operational bands: b-mode
CE-Limits
EIRP 30.00
[dBm]
Limit Check: Limit Check:
Highest conducted
power value over
channels and 16.460
modulations:
Declared antenna |, 0.00 0.00
Gain max:
EIRP 16.46
Margin to Limit
EIRP: 13.54
Verdict: pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

Transmitter Maximum (Peak) Output Power (continued)

Results: AC-DC Power Supply /802.11g / 20 MHz / PWR 16

Operational bands: g-mode
Channel no.: 1 6 11
g-mode
6Mbit 17.974 | 17.075 | 17.294
9Mbit 17.733 | 17.136 | 17.383
12Mbit 17.381 | 16.575 | 17.147
18Mbit 17.419 | 16.596 | 16.887
24Mbit 18.520 | 17.642 | 18.143
36Mbit 18.636 | 17.888 | 18.291
48Mbit 18.511 | 17.777 | 18.243
54Mbit 18.980 | 18.214 | 18.598
Operational bands: g-mode
CE-Limits
EIRP 30.00
[dBm]
Limit Check: Limit Check:
Highest conducted
power value over 18.980
channels and
modulations:
Declaredantenna | 5, | o0 | 0.00
Gain max:
EIRP 18.98
Margér:r\zg:lelt 11.02
Verdict: pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

Transmitter Maximum (Peak) Output Power (continued)

Results: AC-DC Power Supply /802.11n / 20 MHz / PWR 16

Operational bands: n-mode (20 MHz)
Channel no.: 1 6 11
n-mode
MCSO0 17.698 | 16.948 | 17.150
MCS1 17528 | 16.622 | 16.999
MCS2 17.363 | 16.423 | 16.692
MCS3 18.677 | 18.110 | 18.255
MCS4 18.556 | 17.912 | 18.305
MCS5 18.609 | 17.730 | 18.098
MCS6 18.713 | 18.042 | 18.261
MCS7 18.588 | 17.936 | 18.246
Operational bands: n-mode HT20
CE-Limits
EIRP 30.00
[dBm]
Limit Check: Limit Check:
Highest conducted
ke
modulations:
pecredantenna | 00 | 000 | 000
EIRP 18.71
Margér:r\zg:lelt 11.29
Verdict: pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

Transmitter Maximum (Peak) Output Power (continued)

Results: AC-DC Power Supply /802.11n / 40 MHz / PWR 16

Operational bands: n-mode (40 MHz)
Channel no.: 3 6 9
n-mode
MCSO0 16.223 | 17.222 | 16.817
MCS1 15.953 | 16.719 | 16.611
MCS2 15.819 | 17.095 | 16.387
MCS3 16.793 | 17.286 | 17.478
MCS4 17.151 | 17.562 | 17.667
MCS5 17.257 | 17.542 | 17.924
MCS6 16.843 | 17.509 | 17.561
MCS7 16.843 | 17.383 | 17.522
Operational bands: n-mode HT40
CE-Limits
EIRP 30.00
[dBm]
Limit Check: Limit Check:
Highest conducted
power value over 17.924
channels and
modulations:
Declared antenna | 55 | 500 | 0.00
Gain max:
EIRP 17.92
Margér:r\zg:lelt 12.08
Verdict: pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2.5. Transmitter Radiated Emissions

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 31 August 2023
Test Sample Serial Number: ADVC200008 (Radiated Test Sample)

Test Site Identification SR 1/2

FCC Reference: Parts 15.247(d) & 15.209(a)

FCC KDB 558074 Sections 8.5 & 8.6 referencing

Test Method Used: ANSI C63.10 Sections 11.11 and 11.12

ANSI C63.10:2013 Sections 6.3 and 6.4

Frequency Range 9 kHz to 30 MHz

Environmental Conditions:

Temperature (°C): 23.4

Relative Humidity (%): 48.1

Notes:

1. Inaccordance with FCC KDB 414788 D01 Radiated Test Site & ANSI C63.10 clause 5.2 an alternative

test site that can demonstrate equivalence to an 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, measurements were performed at a measurement distance of 3 m.

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

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.

The radiated emissions measurements were performed with the EUT set to the following worst-case
mode.
= WLAN 2.4 GHz | g-Mode | 20 MHz | 54 Mbps | Bottom channel

The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

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

e Frequency range: 9 kHz-150 kHz: RBW: 1 kHz /VBW: 3 kHz

e Frequency range: 150 kHz — 30 MHz: RBW: 10 kHz /VBW: 30 kHz

e Detector: Max-Peak detector

e Trace Mode: Max Hold
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

Transmitter Radiated Emissions (continued)

Test Setup:

—— = =y

M rement
easureme 3

EUT Antennas

Filter/Amp

Test
Receiver

_l__ _

—>

SR1 semi anechoic chamber

SR2 operating
room

F==—=—====---
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
ISSUE DATE: 23 JANUARY 2024

Transmitter Radiated Emissions (continued)

Results: 802.11qg / 20 MHz / 54 Mbps / Bottom Channel

Frequency Loop Antenna HERIELES Limit Margin
(MHz) Orientation Level (dBpV/m) (dB) Resull
(dBuV/m)
0.477443 0° to the EUT 57.40 93.99 36.59 Complied
0.761888 90° to the EUT 49.85 69.77 19.92 Complied
1.843440 90° to the EUT 40.88 70.00 29.12 Complied
11.759850 90° to the EUT 36.29 70.00 33.71 Complied

Plot: 9 kHz — 30 MHz: Results: 802.11g / 20 MHz / 54 Mbps / Bottom Channel

Full Spectrum

1407
130+
120+
110+
00T 54 631 ki
q04 65.015 dBpY 966.953 kHz
! 35.057 dBUY
2 anq
s 4 £3 497 kHz i
£ 701 57.187 dBuY e Pan 15 maan
z v
[ 4
g 807 v 8.863688 MHz
sl . 34,610 dBuY
40+ *
1 V.v we
30+
20+
1 1.446540 MHz 9 465488 MH:z
ol 34.045 dBUY 33799 dBpY
1] t t t t t t t I I I I I |
ak 20 30 50 100k 200300 500 1M oM 3M EM 10M 20 30M

Frequency in Hz

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Muhammad Faiq Khan Test Date: 31 August 2023
Test Sample Serial Number: ADVC200008 (Radiated Test Sample)
Test Site Identification SR 1/2
FCC Reference: Parts 15.247(d) & 15.209(a)
Test Method Used: FCC KDB 558074 Sections 8.5 & 8.6 referencing
ANSI C63.10 Sections 11.11 and 11.12
ANSI C63.10:2013 Sections 6.3 and 6.5
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23.4

Relative Humidity (%): 48.1

Note(s):

1. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a

distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

2. The radiated emissions measurements were performed with the EUT set to the following worst-case
mode.
= WLAN 2.4 GHz | g-Mode | 20 MHz | 54 Mbps | Bottom channel
3. 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.
4. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.
5. All other emissions shown on the pre-scan plot were investigated and found to be below the
measurement system noise floor.
Test Setup:
—_— e e e e e e e e e e e e e e e e e e e e = = e e = = = = g
1 |
1 |
aI Measurement | . 1| Test
EUT Antennas Filter/Amp i 12| Receiver

SR2 operating
room

SR1 semi anechoic chamber

—>

1 |
1 |
1 |
AC/DC 1|
1 |
1 |
1 1
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Radiated Emissions (continued)
Results: 802.11qg / 20 MHz / 54 Mbps / Bottom Channel

Frequency Antenna Mi)ésglak Limit Margin Result
(MHz) Polarization (dBpv/m) (dBpV/m) (dB)
333.700000 Vertical 21.97 46.00 24.03 Complied
738.208333 Vertical 31.14 46.00 14.86 Complied
999.958333 Vertical 35.09 54.00 18.91 Complied
Plot: 30 MHz — 1GHz: 802.11g / 20 MHz / 54 Mbps / Bottom Channel
65T
60+
557 515683333 MHz FCC Part 15
+ 38.423 dBpv
50+
45+ [
1 V.
2 40 174225000 MHz v
s T 48:990000 MHz 300163 dB Y
£ 354 29.825 dBuY 2
T
g |
3 30:- \V4 v v ¥ 4
251
-l * 961.125000 MHz
1 40.751 dBuy
137595000 MHz
1 74.280000 MHz
T 28.284 gy J0.007dBLY
10+
5 } } } +—1 } } } } } } +—1 |
30 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 NO: UL-RPT-RP-14642160-7216-FCC
TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 23 August 2023
Test Sample Serial Number: ADVC200008 (Radiated Test Sample)
Test Site Identification SR 1/2
FCC Reference: Parts 15.247(d) & 15.209(a)
Test Method Used: FCC KDB 558074 Sections 8.5 & 8.6 referencing
ANSI C63.10 Sections 11.11 and 11.12
ANSI C63.10:2013 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 25 GHz

Environmental Conditions:

Temperature (°C): 27.2
Relative Humidity (%): 55.5
Notes:

1. Pre-scans above 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665)
with RF absorbers 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.

2. The radiated measurements were performed with the EUT set to the following worst-case mode.
e WLAN 2.4 GHz | g-Mode | 20 MHz | 54 Mbps | Bottom channel

3. 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.

4. The emissions shown at frequencies approximately 2.4 GHz to 2.4835 GHz on the 1 GHz to 18 GHz
plots are the EUT fundamental for the tested channel.

5. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

6. In accordance with ANSI C63.10-2013 Section 5.3.3 & 6.5.3 measurements above 18 GHz were
performed at closer distance (1 m); because at specified measurement distance (3m) for compliance the
instrumentation noise floor was typically close to the radiated emission limit.

7. For frequency range between 18 GHz and 25 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
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Transmitter Radiated Emissions (continued)

Test Setup:

I
I ; I
I : I
Measurement | of N Test I
: EUT Antennas Filter/Amp 17| Receiver |
|
I : | I
I ! I
I I I
I AC/DC 11 |
I Power SR1 semi anechoic chamber I | SR2operating |
I Supply with RF absorbers on the floor I | room I
o
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Transmitter Radiated Emissions (continued)

Results: 802.11qg / 20 MHz / 54 Mbps / Bottom Channel

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/m) (dB)
3373.166667 Vertical 47.24 54.00 6.76 Complied
Plot: 1 GHz — 18 GHz: 802.11g / 20 MHz / 54 Mbps / Bottom Channel
110+
1004 2405700000 GHz ¥
101.760 dBpY
80+
80+
. 1
g 70t
£ + 3.983 666667 GHz 9 585666667 GHz
@ 42 BR 2 dBpY 50.403 dB Y
[ B0+
-] FCC Part. 16
50T \Y% v
¢
4 v v
ant v
30 H 107993999 G 14.82 3666667 GHz
. Z
| 1.827233333 GHz 43.710 dB Y 48.993 dBUY
39.969 dBpY
20 1 1 1 } } 1 } +—1 |
1G 2G 3G 4G BG B 810G 18G
Frequency in Hz

Result: Pass
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Transmitter Radiated Emissions (continued)

Results: 802.11qg / 20 MHz / 54 Mbps / Bottom Channel

Frequency
(MHz)

Antenna
Polarization

Peak Level
(dBpV/m)

Limit
(dBpV/m)

Margin
(dB)

Result

All emissions were below the level of the measurement system noise floor.

Plot: 18 GHz — 25 GHz: 802.11g / 20 MHz / 54 Mbps / Bottom Channel

® RBW 1 MHz
VEW 3 MHz

Ref 100 dBpv tt 10 dB SWT 45 m=
100
oo
1 PK
VIEW |
a0
2 R
Lo
&0
1
Lo
I W
NPT Y ST PSR FU T PRI WP T T RPN IS R ey
30
[N N
N AT P e e A e i e ey
Fz20
10
a

Start 18 GHz 700 MHz/ Stop 25 GHz

14642160

Date: 23.AUG.2023 19%:31:06

Result: Pass

Page 36 of 48 FCC 15.247 WLAN-Template Version 2.0

@ Solutions




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

TEST REPORT VERSION 1.2 ISSUE DATE: 23 JANUARY 2024

5.2.6. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Muhammad Faig Khan Test Date: 24 & 25 August 2023
Test Sample Serial Number: ADVC200008 (Radiated Test Sample)

Test Site Identification SR 1/2

FCC Reference: Parts 15.247(d), 15.209(a) & 15.205(a)

DTS emissions in non-restricted frequency bands:
FCC KDB 558074 Section 8.5 referencing
ANSI C63.10:2013 Sections 11.11

Test Method Used: DTS emissions in restricted frequency bands:

FCC KDB 558074 Section 8.6 referencing
ANSI C63.10:2013 Sections 11.12

ANSI C63.10:2013 Sections 6.10.4, 6.10.5

Environmental Conditions:

Temperature (°C): 22.21t024.8

Relative Humidity (%): 49.2 10 54.6

Note(s):

1. The measurements were in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665) with RF

absorbers 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. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 mto 4 m

As the lower band edge falls within a non-restricted band, measurements were performed in accordance
with FCC KDB 558074 Section 8.5 referencing ANSI C63.10 Section 11.11. Since maximum conducted
(Peak) output power was previously measured in accordance with ANSI C63.10 Section 11.11.1(a) lower
band edge measurement was performed with a peak detector and the -20 dBc limit applied.

As the lower band edge falls within a non-restricted band, only peak measurements are required. 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. The test receiver was left to
sweep for 300 sweeps in order to maximise the carrier level and out-of-band emissions. A marker and
corresponding reference level line were placed on the peak of the carrier. Marker frequencies and levels
were recorded.

The restricted band peak measurements were performed in accordance with ANSI C63.10 Section
11.12.2.4.

As the EUT continuous transmission of the EUT (D = 98%) cannot be achieved and the duty cycle is
constant (duty cycle variations are less than +2%), the restricted band average measurements were
performed in accordance with ANSI C63.10 Section 11.12.2.5.2.

As the upper band edge falls within a restricted band both peak and average measurements were
recorded by placing a marker at the edge of the band. For peak measurements the test receiver
resolution bandwidth was set to 1 MHz and the video bandwidth 3 MHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold. For average measurements the test receiver
resolution bandwidth was set to 1 MHz and the video bandwidth 3 MHz. A RMS detector in power
averaging mode was used. The test receiver was left to sweep for a sufficient length of time in order to
maximise the carrier level and out-of-band emissions. A marker was placed on the band edge spot
frequencies and a second marker placed on the highest emission level in the adjacent restricted band of
operation (where a higher level emission was present). Marker frequencies and levels were recorded.
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Transmitter Band Edge Radiated Emissions (continued)

Note(s): (continued)

7. There is a restricted band 10 MHz below the lower band edge. The test receiver was set up as follows:
the RBW set to 1 MHz, the VBW set to 3 MHz, with the sweep time set to auto couple. Peak and
average measurements were performed with their respective detectors. Markers were placed on the
highest point on each trace.

6. The measurement was performed only at the worst-case data rates for each mode as follows.

e b-mode 11 Mbps
e g-mode 54 Mbps
e n-mode HT20 MCS6

8. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

9. ** 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 (as mentioned below)
were added to all average measurements respectively according to the modes used to compensate as if
it was transmitting with 100% duty cycle.

e Duty Cycle Correction Factor for b-mode 11 Mbps: 0.38 dB
e Duty Cycle Correction Factor for g-mode 54 Mbps: 1.6 dB
e Duty Cycle Correction Factor for n-mode HT20 MCS6: 2.04 dB

Test Setup:

T NENOWmNOWEROMEROMEDMmm————————————————————— _—_—_—_———
| | : |
1 Measurement Test

—> i —L > : I
| EUT Antennas Filter/Amp I Receiver I
| | : |
! AC-DC P SR1 semi anechoic chamber : : !
| - ower ] I SR2 operating |
I Supply with RF absorbers on floor | I room |
I————————————————————————-I I——————-l
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Transmitter Band Edge Radiated Emissions (Continued)

Results: AC-DC Power Supply /802.11b /20 MHz / 11 Mbps / PWR 16

Results: Lower Band Edge / Peak

Frequency Peak Level -20 dBc Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2398.00 61.51 81.65 20.14 Complied
2400.00 54.48 81.65 27.17 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2330.57 54.27 74.00 19.73 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Average
Average U147 Cy_cle Corrected Average ,
Fr(?ﬁ/lt:_'ezr;cy Level Colzr;?:(t::ron Average Level Limit M(adrg)ln Result
(dBuv/m) dB) (dBuVv/m) (dBuv/im)
2389.80 43.23 0.38 43.61** 54.00 10.39 Complied
Results: Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
2483.50 55.57 74.00 18.43 Complied
2485.41 55.99 74.00 18.01 Complied
Results: Upper Band Edge / Average
Duty Cycle Corrected R
Frequency | Peak Level Correction Average \Iiier:ﬁ?e Margin Result
(MHz) (dBuVv/m) Factor Level (dB)
(dBuVv/m)
(dB) (dBuv/m)
2483.50 44.97 0.38 45.35** 54.00 8.65 Complied
2483.90 45.20 0.38 45.58** 54.00 8.42 Complied
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Transmitter Band Edge Radiated Emissions (Continued)
Results: AC-DC Power Supply /802.11b /20 MHz / 11 Mbps / PWR 16

14642160 14642160

Frequency 2.4000000 GHz

1001 pis

*-Walue:

2 V-Value

24835 GHz 55.57 dBpV
2.485418 GHz 55.99 dBpv
2.4835 GHz 44.97 dBpv
2.4839 GHz 45.20 dBpV

1001 pts 5.0 MHz/ Span 50.0 MHz

05:36:43 BM 08/24/2023 [11:21:56 AN 0a/25/2023

8.0 ViHz/ Spai 80,0 MHzZ

Function Function Result

Lower Band Edge Peak Measurement Upper Band Edge Measurement

Count 3007300 Frequency 2.3500000 GHz

put
1 Frequency Sweep

1001 pts

05:35:17 PN 08/24/2023

Restricted Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (Continued)

Results: AC-DC Power Supply /802.11g / 20 MHz / 54 Mbps / PWR 16

Results: Lower Band Edge / Peak

Frequency Peak Level -20 dBc Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2399.20 65.39 78.92 13.53 Complied
2400.00 62.21 78.92 16.71 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2389.96 70.49 74.00 3.513.51 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Average
Average U147 Cyple Corrected Average :
Frequency Correction N Margin
(MH2) Level Factor Average Level Limit (dB) Result
(dBuVv/m) (dB) (dBuVv/m) (dBpuVv/m)
2389.88 50.84 1.6 52.44** 54.00 1.56 Complied
Results: Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
2483.50 72.51 74.00 2.49 Complied
2483.58 72.51 74.00 2.49 Complied
Results: Upper Band Edge / Average
Duty Cycle Corrected Average
Frequency Peak Level Correction Average erag Margin
Limit Result
(MH2) (dBuv/m) Factor Level (dBpV/m) (dB)
(dB) (dBuV/m) H
2483.50 50.99 1.6 52.59** 54.00 1.41 Complied
2483.58 51.33 1.6 52.93** 54.00 1.07 Complied
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Transmitter Band Edge Radiated Emissions (Continued)
Results: AC-DC Power Supply /802.11g / 20 MHz / 54 Mbps / PWR 16

14642160 14642160

Frequency 2.4835000 GHz

Frequency 2.4000000 GHz

1001 pts

X-value ¥-Yale
2.4835 GHz 72.51 dBpv
2.4835 GHz 72.51 dBpV
2.4835 GHz 50.99 dBpV

2.48358 GHz 51.33 dBpvV

1001 prs i2/ Span 50.0 MHz

11:32:35 200 08/25/2023
os5:40:30 Bu 08/24/2023

Lower Band Edge Peak Measurement Upper Band Edge Measurement

13842180

1001 pts

M 08/24/2028

Restricted Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (Continued)

Results: AC-DC Power Supply /802.11n / 20 MHz / MCS6 / PWR 16

Results: Lower Band Edge / Peak

Frequency Peak Level -20 dBc Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2399.09 71.16 78.82 7.66 Complied
2400.00 66.07 78.82 12.75 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2389.96 67.94 74.00 6.06 Complied
Results: Lower Band Edge / 2310 to 2390 MHz Restricted Band / Average
Average U147 Cyple Corrected Average :
Frequency Correction N Margin
(MH2) Level Factor Average Level Limit (dB) Result
(dBuVv/m) (dB) (dBuVv/m) (dBpuVv/m)
2389.96 51.41 2.04 53.45** 54.00 0.55 Complied
Results: Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
2483.50 70.31 74.00 3.69 Complied
2483.74 70.59 74.00 341 Complied
Results: Upper Band Edge / Average
Duty Cycle Corrected
Frequency Peak Level Correction Average Avgrqge Margin
Limit Result
(MH2) (dBuV/m) Factor Level (dBpV/m) (dB)
(dB) (dBuv/m) H
2483.50 50.87 2.04 52.91** 54.00 1.09 Complied
2483.82 50.70 2.04 52.74** 54.00 1.26 Complied
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Transmitter Band Edge Radiated Emissions (Continued)
Results: AC-DC Power Supply /802.11n / 20 MHz / MCS6 / PWR 16

14642160 14642160

Frequency 2.4000000 GHz le ALto Sw Wt 300/300 Frequency 2.4835000 GHz
h

1001 pts

¥-¥alue Function Function Result

70.31 dBpY

70.59 dBpY

4835 GHz 50.87 dBpV
2.4838% GHz 50,70 dBpV

1001 prs Span 50.0 MHz

05:49:04 e1c 08/24/2023 11:41:48 300 08/25/2023

Lower Band Edge Peak Measurement Upper Band Edge Measurement

140842160

Frequency 2.3500000 GHz
1Rk

1001 pis

11:45:52 me 08/25/2023

Restricted Band Edge Measurement

Result: Pass
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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
AC Conducted Spurious Emissions 95% +2.49 dB
Conducted Maximum Peak Output Power 95% +0.59 dB
Radiated Spurious Emissions 95% +3.10 dB
Band Edge Radiated Emissions 95% +3.10 dB
Transmitter Duty Cycle 95% +3.4%
Minimum 6 dB Bandwidth 95% +0.87 %
Spectral Power Density 95% +0.59 dB

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

@ ) Page 45 of 48 FCC 15.247 WLAN-Template Version 2.0
) Solutions



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.2

TEST REPORT NO: UL-RPT-RP-14642160-7216-FCC

ISSUE DATE: 23 JANUARY 2024

7. Used equipment

Test site: SR 1/2

; Calibration Cal. Cycle
ID Manufacturer Type Model Serial Date (months)
1 Rohde & Schwarz Antenna, Loop HFH2-22 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 18/07/2022 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
495 Rohde & Schwarz Antenna, log. - periodical HLO50 100296 06/08/2021 36
496 Rohde & Schwarz Antenna, log. - periodical HLO50 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
-I- Testo Thermo-Hygrometer 608-H1 01 lab verification n/a
AC/DC power distribution A2464 00/2 I
328 SPS system PAS 5000 0200 lab verification n/a
Siemens . .
1603665 Matsushita semi-anechoic chamber - B83117-A1421- n/a n/a
SR1/2 T161
Components
681 Maturo Antenna mast, tilting BAMA4.5-P 402/0718.1 n/a n/a
Test site: SR 9
. Calibration Cal. Cycle
ID Manufacturer Type Model Serial Date (months)
lab verification
625 Schwarzbeck Antenna, H-field HFSL 7101 109 only relative n/a
measurements
637 Rohde & Spectrum Analyser FSV40 101587 12/07/2023 12
Schwarz
327 SPS ACIDC power distribution PAS 5000 A2464 00/1 lab verification n/a
system 0200
-/- Testo Thermo-Hygrometer 608-H1 07 lab verification n/a
Weiss N LabEvent 5822619794 A
645 Umwelttechnik Climatic Chamber T/110/70/3 0010 lab verification n/a
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8. Report Revision History

Version Revision Details
Number Page No(s) | Clause Details
1.0 47 - Initial Version
1.1 8 3.5 Support equipment (Manufacturer supplied) updated

Test Report Version 1.2 supersede Version 1.1 with immediate effect
Test Report No. UL-RPT-RP-14642160-7216-FCC Version 1.2, Issue Date 23 JANUARY 2024 replaces
Test Report No. UL-RPT-RP-14642160-7216-FCC Version 1.1, Issue Date 13 NOVEMBER 2023, which is no longer valid.

1.2

as below as below | Current Version
6 5.2.1 Notes updated
15-18 5.2.2 Notes and results updated
19 5.2.3 Notes updated
38-44 5.2.6 Notes and results table updated
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APPENDIX A: UNTESTED VARIANTS

The tested EUT corresponds to the sample DDU-ADV (with part number VPPFEF-20B337-**) which was
declared to be the worst-case scenario by customer. The other possible samples associated to model DDU

are as follows:

Sample reference

Visteon Part No

DDU-MID

VPPFEF-20B337-**

DDU-BSC

VPPFEF-20B337-**

--- END OF REPORT ---
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