ssamonas. FCC RADIO TEST REPORT Report No. : FR230303001A

ilac-MRA
ACCREDITED
TESTING CERT 8502001

FCC RADIO TEST REPORT

FCCID . 2ATQRSMODBV3
Equipment : SkydioLink Third Generation Radio Module
Brand Name : Skydio
Model Name : SMODBV3
Applicant : Skydio, Inc.

3000 Clearview Way San Mateo, CA 94402
Manufacturer : Skydio, Inc.

3000 Clearview Way San Mateo, CA 94402
Standard : FCC PART 15 Subpart C §15.247

The product was received on Mar. 03, 2023 and testing was performed from May 25, 2023 to Jun. 07,
2023. We, Sporton International (USA) Inc., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the applicable
technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval from Sporton International (USA) Inc., the test report shall not be reproduced except in full.

-

aw

Approved by: David Hung

Sporton International (USA) Inc.
1175 Montague Expressway, Milpitas, CA 95035

TEL : 408 9043300 Page Number : 1 of 166

Report Template No.: BU5-FR15CWL AC MA Version 2.4 Issue Date : Aug. 08, 2023
Report Version 1 02



ssamonas. FCC RADIO TEST REPORT Report No. : FR230303001A

Table of Contents

HISTOIY Of thiS ST FEPOIT..eeiiiiiiiiee ittt ettt e skt e skt e e s bbbt e e s st e e e e e bbn e e e s nnneees 3
SUMMATY OF TEST RESUIL....euiiiiiiii it e e e e s e s e et e e e s s st a e e e e e eeeesasssataeeeeeesesasrnneeeeaeenennnns 4
N =T et o= U BT Tod ] o) 1o ] o HO O TSP PP PP PPTPPTPPP 5
1.1 Product Feature of EQUIDMENT UNAEE TEST.....ccoiiiiiieiieie ettt e st e e e e e s re e e e e e e e nnranneeeee s 5
2 |V o To [ Tor= Vo] o I o =L N PSPPI 8
G T =T v o o T 1T o SR 9
1.4  APPlCADIE STANAAIAS .....ccoitiiiiiiiie ettt 9
2 Test Configuration of EQUIPMENT UNAEr TS ...uuuiuiiiiiiiiiiiiiiieiiiiiiiereieieieinrerererarerernrsrnrnrernrenrnrn. 10
2.1 Carrier Frequency and ChanNEl ..........c.oiii it 10
P =1 1Y o o =TT PP PP PP PPPPTPOO 12
2.3 Connection Diagram Of TESE SYSIEIM ......cciiiiiiiiiiiiie e 14
2.4 Support Unit used in test configuration and SYSIEM .......cccoeiiiiiiiii i 15
2.5 EUT OPEration TESE SELUD ....eeeeiiiiieeiiitieee et te ettt e sttt e e sttt e e e st e e e e asb e e e e e sabe e e e e aabeeeeeanbneeeennnee 15
2.6 Measurement Results Explanation EXample........cccooooiiiiiiiiiiiiiiice s 16
T I =TS A LTS U PP 17
3.1 6dB and 99% Bandwidth MEaSUIEMENT ...........uiiiiiieii it e e e e e e 17
3.2 OULPUL POWET MEASUIEIMENT. ...ttt iie ettt e e e e st e e e e s e s e e e e e e s s sansnnnreeeeeeeeaaes 24
3.3 Power Spectral Density MEaSUIEMIENT .......cccoiiii i 25
3.4 Conducted Band Edges and Spurious Emission MeasuremMent ..........ccccooveecvveeereeeeeiiiceeeeeneeessnnnns 33
3.5 Radiated Band Edges and Spurious Emission Measurement ............cccceeeeeeieieee e, 156
3.6 AC Conducted EmISSION MEASUIEIMENT...........uuiiiiieeieiiiiiiieie e e s e siieereee e s s s senteeeeeaeeesasenerneeeeeeeaanns 161
3.7 ANENNA REQUITEIMENTS ... .o 163
4 List 0f MEASUIING EQUIPMIENT ...coiiiiiiiii ittt sttt e e sttt e e bbbt e e s sabae e e s annneeas 164
R\ =T T U =T g =T oL O To =T -V o 166

Appendix A. Conducted Test Results

Appendix B. AC Conducted Emission Test Result
Appendix C. Radiated Spurious Emission
Appendix D. Radiated Spurious Emission Plots
Appendix E. Duty Cycle Plots

Appendix F. Setup Photographs

TEL : 408 9043300 Page Number : 2 of 166

Report Template No.: BU5-FR15CWL AC MA Version 2.4 Issue Date : Aug. 08, 2023
Report Version 1 02



e% FCC RADIO TEST REPORT Report No. : FR230303001A

SPORTON LAB.

History of this test report

Report No. Version Description Issue Date

FR230303001A 01 Initial issue of report Jun. 23, 2023

1. Revise Antenna Directional Gain, appendix C,
appendix D and appendix E

FR230303001A 02 2.  Add Test mode remark 3 Aug. 08, 2023

3. This report is an updated version, replacing the
report issued on Jun. 23, 2023.
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SPORTON LAB.

Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b) Power Output Measurement Pass -
33 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
0.12dB
under the limit at
2483.52 MHz
for Low Gain
Radiated Band Edges and Radiated Spurious Antenna
35 15.247(d) Emission Pass 020 dB
under the limit at
2483.50 MHz
for High Gain
Antenna
16.51 dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.79 MHz
3.7 15.203 Antenna Requirement Pass -

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken
into account.

2. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are

declared by the manufacturer who shall take full responsibility for the authenticity.
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

General Specs
Wi-Fi 2.4GHz 802.11g/n/ac/ax, Wi-Fi 5GHz 802.11a/n/ac/ax.

Antenna Type

WLAN: Dipole Antenna

Antenna 0: 2.4GHz/5GHz band Tx/Rx
Antenna 1: Rx only

Antenna 2: 2.4GHz/5GHz band Tx/Rx
Antenna 3: Rx only

FW version: P2GoldenSPC_verl.1.0
HW version: 360-207231-000-3

Antenna information (Low Gain Antenna)

Type Dipole Antenna
Model 360-205976-000

. ~ [ Ant.0:1.91
2400 MHz ~ 2483.5 MHz Peak Gain (dBi) Ant. 2° 1.90

Antenna information (High Gain Antenna)

Type Dipole Antenna
Model 360-208447-000
. . Ant. 0: 4.57
2400 MHz ~ 2483.5 MHz Peak Gain (dBi) ANt 2- 4.62
Remark:

1. This device is a software define radio (SDR), in which the operation modes can be configured to
work as a master or a slave while integrated into specific hosts.

2. The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.
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1.1.1 Antenna Directional Gain

<For CDD Mode>

Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)f)ii)
Directional gain = Gyt + Array Gain, where Array Gain is as follows:

For power measurements on IEEE 802.11 devices,

Directional gain = 10*log[(10%* ™ + 10%?"® + .. + 10°" %) /N 7] dBi
Where G1, G2....GN denote single antenna gain

For PSD measurements, the directional gain calculation.

_ -
"’\r.S‘S ‘NANT
gk
. . -y . =1 kzl
DirectionalGain =10-log| -
NANT

where
Each antenna 1s driven by no more than one spatial stream;
Nss = the number of independent spatial streams of data;
N n7 = the total number of antennas

G, /20
gir= 107" if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gy 1s the gam 1 dBi of the kth antenna.
As minimum Nss=1 is supported by EUT, the formula can be simplified as:
Directional gain = 10*log[(10%*?° + 10%2"° + . + 10°M"?%)? /N un7] dBi
Where G1, G2....GN denote single antenna gain.

The directional gain “DG” is calculated as following table.
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<Low Gain Antenna>

DG DG Power PSD
for for Limit Limit
Ant 0 Ant 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 191 1.90 191 4.92 0.00 0.00
Calculation example:
If a device has two antenna, Gayt1= 1.91dBi; Gant2=1.90dBi
Directional gain of power measurement is derived from following formula:
10 x log { [ 10°(1.91/10) + 10~(1.90/10) ]/ 2 } = 1.91 dBi
Directional gain of PSD is derived from following formula:
10 x log { { [ 10" (1.91 dBi / 20) + 10" (1.90 dBi/ 20) ]~ 2}/ 2}
=4.92 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min=0)
<High Gain Antenna>
DG DG Power PSD
for for Limit Limit
Ant 0 Ant 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4GHz 4.57 4.62 4.60 7.61 0.00 1.61
Calculation example:
If a device has two antenna, Ganti= 4.57dBi; Gan12=4.62dBi
Directional gain of power measurement is derived from following formula:
10 x log { [ 10°(4.57/10) + 10°(4.62/10) ]/ 2 } = 4.60 dBi
Directional gain of PSD is derived from following formula:
10 x log { { [ 10" (4.57 dBi / 20) + 10" (4.62 dBi/20)]~2}/2}
=7.61 dBi
Power and PSD limit reduction = Directional gain — 6dBi, (min =0)
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<For STBC Mode>

In STBC mode all transmit signals are completely uncorrelated.

Following FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)d)ii), if all transmit signals
are completely uncorrelated, then

Directional gain = 10*log[(10%*° + 10%2%° + ... + 10°""2%) /Nan1] dB
The directional gain “DG” is calculated as following table.

<Low Gain Antenna>

DG DG Power PSD
for for Limit Limit
Ant. 0 Ant. 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) dB) dB)
2.4 GHz 1.91 1.90 1.91 1.91 0.00 0.00
Calculation example:
If a device has two antenna, Ganti= 1.91dBi; Gan2=1.90dBi
Directional gain of power and PSD measurement is derived from following formula:
10 x log {[ 107(1.91/10) + 10°(1.91/10) ]/ 2} =1.91 dBi
<High Gain Antenna>
DG DG Power PSD
for for Limit Limit
Ant. 0 Ant. 2 Power PSD Reduction Reduction
(dBi) (dBi) (dBi) (dBi) dB) dB)
2.4 GHz 4.57 4.62 4.60 4.60 0.00 0.00
Calculation example:
If a device has two antenna, Ganti= 4.57dBi; Gant2=4.62dBi
Directional gain of power and PSD measurement is derived from following formula:
10 x log { [ 107(4.57/10) + 10"(4.62/10) 1/ 2} = 4.60 dBi
1.2 Modification of EUT
No modifications made to the EUT during the testing.
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1.3

1.4

Testing Location

Test Site Sporton International (USA) Inc.

1175 Montague Expressway, Milpitas, CA 95035

Test Site Location TEL : 408 9043300

Sporton Site No.
THO1-CA, CO01-CA, 03CHO02-CA

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: US 1250

Applicable Standards

According to the specifications declared by the manufacturer, the EUT must comply with the
requirements of the following standards:

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site vO1rO1.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2rO1.

+ ANSI C63.10-2013

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, the
measured emission level of the EUT was maximized by rotating the EUT on a turntable, adjusting
the orientation of the EUT and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z:
landscape) for High Gain Antenna, and two config (Ant. Degree 0 and Ant. Degree 90) for Low Gain
Antenna, and adjusting the measurement antenna orientation, following C63.10 exploratory test

procedures and only the worst case emissions were reported in this report.

b. AC power line Conducted Emission was tested under maximum output power.

2.1 Carrier Frequency and Channel

<For 802.11g/n/ax HE20 Full RU Mode and 802.11ax HE20 Single RU Mode>

Frequency Band Channel (II:\/rIquz) Channel I(:II/Ie:z.)
1 2412 7 2442
2 2417 8 2447
2400-2483.5 MHz 3 2422 2 2452
4 2427 10 2457
5 2432 11 2462
6 2437
<For 802.11ax HE10 Full RU, 802.11ax HE10 Single RU Mode>
Frequency Band Channel (T\;eH(i) Channel I(ZII/Ie:z.)
0 2407 7 2442
1 2412 8 2447
2 2417 9 2452
2400-2483.5 MHz 3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
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<802.11ax HE5 Full RU Mode>
Frequency Band Channel Freg. Channel Freg.
(MHz) (MHz)
0 2407 7 2442
0.5 2409.5 7.5 24445
1 2412 8 2447
1.5 2414.5 8.5 2449.5
2 2417 9 2452
25 2419.5 9.5 2454.5
2400-2483.5 MHz 3 2422 10 2457
3.5 2424.5 10.5 2459.5
4 2427 11 2462
4.5 2429.5 11.5 2464.5
5 2432 12 2467
55 2434.5 12.5 2469.5
6 2437 13 2472
6.5 2439.5
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2.2 Test Mode

The SISO mode conducted power is covered by MIMO mode per chain, so only the MIMO mode is

tested.

The power for 802.11n and 802.11ac mode is smaller than 802.11ax HE20 Full RU mode, so all other

conducted and radiated test is covered by 802.11ax HE20 Full RU mode.

The final test modes include the worst data rates for each modulation shown in the table below.

MIMO Mode

Mode Date Rate

802.119g - - 6Mbps

802.11n HT20 (Covered by HE20) - - MCSO

802.11ac VHT20 (Covered by HE20) - - MCSO

802.11ax mode HE20 Full RU MCSO

802.11ax 1/2 BW mode HE10 Full RU MCSO0

802.11ax 1/4 BW mode HE5 Full RU MCSO

802.11ax mode HE20 Single RU MCSO0

802.11ax 1/2 BW mode HE10 Single RU MCSO0

Remark:

1. The conducted power level of each chain in MIMO mode is equal or higher than SISO mode.

2. 802.11g is operating in CDD mode, whereas 802.11n, 802.11ac, 802.11ax are operating in STBC

mode.

3.  After assessment on conducted power, CSD mode is covered by CDD mode.

Test Cases

AC
Conducted

Emission

(Charging from Adapter)

Mode 2 :EUT with low gain antenna + WLAN (5GHz) Link + Type C-USB Cable
(Charging from Adapter)

Mode 3 :EUT with high gain antenna + WLAN (2.4GHz) Link + Type C-USB Cable
(Charging from Adapter)

Mode 4 :EUT with high gain antenna + WLAN (5GHz) Link + Type C-USB Cable
(Charging from Adapter)

Mode 1 :EUT with low gain antenna + WLAN (2.4GHz) Link + Type C-USB Cable

Remark: The worst case of Conducted Emission is mode 2; only the test data of it was reported.
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<CDD Mode>
2400-2483.5 MHz
Ch. #
802.11¢g
01
Low 02
03
Middle 06
08
09
High
10
11

<STBC Mode>

2400-2483.5 MHz

Ch. #
802.11ax HE20 Full RU 802.11ax HE20 Single RU
01
01
Low 02
03 02
Middle 06 06
09 09
High 10 10
11 11
2400-2483.5 MHz
Ch. #
802.11ax HE10 Full RU 802.11ax HE5 Full RU 802.11ax HE10 Single RU
00 00 00
Low 01
0.5 01
02
Middle 06 06 06
10
12 11
11
High
12 125 12
13 13 13

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are
determined by the Max. RF conducted power.
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

. Signal bus USEB cable
WLAN Client Fixture Laptop
(SMODBIV)
USB cable ) USB cable
AC power Fixture ———————| Laptop
adapter
Signal bus
EUT

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup photographs for each test item.

<WLAN Tx Mode>

USB cable ) USE cable
AC power 4| Fixture ———————| Laptop
adapter

Signal bus

EUT

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup photographs for each test item.
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2.4 Support Unit used in test configuration and system
Item |[Equipment Brand Name|[Model Name FCC ID Data Cable Power Cord
AC I/P:
Unshielded, 1.2 m
1. |Notebook DELL PO1F PD9AX201D2|N/A DC OJP:
Shielded, 1.8 m
AC I/P:
2. |Notebook DELL P61G FCCDoC  |N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m
AC I/P:
3. |Notebook Acer N18Q13 FCCDoC  |N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m
4. |Adapter Google G9BR1 NA NA NA
5. |Fixture Skydio J1701 NA NA NA
6. |[Type C-USB cable [NA NA NA Unshielded 1.5m [NA

2.5 EUT Operation Test Setup

The RF test items, utility “QSPR Version 5.0-00202” was installed in Notebook which was

programmed in order to make the EUT get into the engineering modes to provide channel selection,

power level, data rate and the application type and for continuous transmitting signals.
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2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedures

1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5.  For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
TEL : 408 9043300 Page Number 1 17 of 166
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3.1.5Test Result of 6dB and 99% Occupied Bandwidth

Please refer to Appendix A.

<With Low Gain Antenna>
MIMO <Ant. 0+2>

<CDD Mode>

<802.11g>

6dB Bandwidth 99% Occupied Bandwidth

Ref Level 30,00 dBm  Offset 21.30 0B & RBW 100 kHz

Ref Level 30.00 dam Offset 21.30 dB & RBW 300 kHz
o att 20d8  SWT Lms @ VBW 300 kHz _Made Swesp o att 20 dB SWT 1ms @ VBW 1MHz Mode Sweep
@17k Max (@152 Max
M1[1] 5.15 dBm M7 13.50 dBm
2.4038280 GHz 2.4161960 GHz
20 df D2[1] 0.58 dp) 20 do e By 16.683316683 MHz|
16.3520 MH; prrrhrsirlinge | trsan e,
‘ 10 dem =2 . da e
ToaEm =0l 11.410 db : ? ¢
\ ] i i wl
el g doesnabdlan s o »,w"‘b-\,u.q “,w.f\.hun,'~l,‘hwy SN CPYSY POV RN P 1 o J .
] T 7
0d [ i\ | / Ny
i | -10 dBm ; A
Ik 1 p T,
10 dgyr - 20 d i ™
B T o m ad e
/.‘4.0 ) P A,
. W J— e s
20 dl YL o
andin
-30dl
-50 dbm
-0 60 dBn
-50 dl
CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
-60 dl Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2416196 GHz 13.58 dBm
T1 1 2.4036583 GHz 6.14 deém Occ Bw 16.683316683 MHz
CF 2.412 GHz 1001 pts Span 20.0 MHz T2 1 2.4203417 GHz 5.88 dém
— —
Jjd J 0 e 4 | L Jj ] Cnnne D e

Date: 6 MAY 2023 001027

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<STBC Mode>
<802.11ax HE20 Full RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“%' Spectrum o
Ref Level 30,00 dEm Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dém Offset 21,30 dB &« RBW 3200 kHz
o att 20de  SWT _ 1.1ms @ VBW 300 kHz  Mode Sweep o att 20 8 SWT 1ms @ VBW 1MHz  Mode Sweep
(@ 17k Max (@152 Max
Mi[1] 3.65 dBm| MI[1] 14.92 dBm
2.4028270 GHz| N 2.4207910 GHz|
20 df p2[1] 0.25 dB) 20 da Occ Bw M 19.080919081 MHz|
18.6733 MH: [P — it Ui
| 10 o ,J'h R ¢
10-ddm—r1nl 0.770 dBm
L - ] I
AL AP Y TN el Jes B - 0 ]
R02 3,770 oo . : \
0d ¢ : ! 4
/ ‘, -10 dBm- 7 )
] | ’ M,
-10 di ? 1 -20 dBm e ﬂ,H
/ o M
Il Y -30 dBm vl (LY
-20 dBm3 \ ’_.rw' g,
' it ~
. " -40 di -
ah Yy e
a 50 dBm
o -50 dBn
50 CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
c0d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.420791 GHz 14,22 dEm
TL 1 2.4024595 GHz 9.16 dBm Occ Bw 19.030919081 MHz
CF 2.412 GHz 1001 pts Span 25.0 MHz T2 1 2.4215405 GHz 9.54 dBm
— —_
)i ) - ™) R R )il ] (T
Date: 5 MAY 2023 204214 Date: 16 MAY 2023 22 46:40

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE10 Full RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“%' Spectrum o
Ref Level 30.00 dem  Offset 21.30 0B @ RBW 100 Kz Ref Level 30.00 dem  Offset 21.30 dB @ RBW 300 kHz
o Att 20d8_ SWT__ 1.1ms @ VBW 300 kHz _Mode Sweep lo_att 20 4B SWT 1ms @ VBW _1MHz _Mode Sweep
(@ 17k Max (@152 Max
™Il .00 dBm MI[1] 18.44 abm
2.4022000 GHz 2.4107460 GHz
EL D2[1] 0.04 dB 20 den ] o WSE BV 9.690309690 MHz
9.6250 MH2 i § IY
. 10 dem i
- D1 12.410 des ey T P
10 £ - 21/ \ 'l
D2 6,41 0 /
1 & [ Y
0 | | / \
=10 dBm- Ly
I
/ i "
-10 ; . -20 dBm ; ey
7 \, . |
W ﬁ'l’ﬂ -30 denm et i
20 d - e oo o
N T b L
oy -40 dBm o L e
30 dl S Pip—
. v UM A, -50 dBm
Qo )
o6 -50 dBn
-0 CF 2.407 GHz 1001 pts Span 50.0 MHz
Marker
60 dl Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.410746 Grz 18,44 dem
T 1 2.4021548 GHz 10.70 dem Occ Bw 9,68030960 MHz
CF 2,407 GHz 1001 pts Span 25.0 MHz T2 1 2.4118452 GHz 1166 dBm
— —
L Jjd J 9. i 4 | U ) ] R
Date: 12 MAY 2023 014656 Date: 16.MAY.2023 01:41:41

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11ax HE5 Full RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“l;? Spectrum o
Ref Level 30.00 dém Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 d&m Offset 21.30 dB & RBW 100 kHz
o att 20d8  SWT  1.1ms @ VBW 300 kiz  Mode Sweep o att 20de  SWT  11ms @ VBW 300 kHz Mode Sweep
(@ 1Pk Max (@153 Max
Mi[1] 19.45 dBm| — marl 20.13 aBm|
2.4045770 GHz| "y 2.4092080 GHz
UraBR=={01 20,840 dBm L] 0.98 dp 20 d2s W] occ By 5.394605395 MHzZ|
b Mt ! 574 .B452 MHz|
D2 14840 der 10 dem =
104d } ] 1z
i
0
] A\ e by,
0 de = - di w .
A AT oy 5, -10 dem: ] .
L,
‘" {
-10 #e Ay -20 dbm ", L
L e ey
/ ‘\] -30 dBrm el =
-20 di ; T oA "‘v\%‘
M Mgl y
el UV TN -40 dBm o R—
s A A Vit
bt i
40 2B <60 dBm
50 d
CF 2,407 GHz 1001 pts Span 50.0 MHz
Marker
60 d Type | Ref | Tre | X-value | v-vale | Function | Function Result |
M1 1 2409298 GHz 20,13 dBém
T1 1 2.4043526 GHz .89 dBm Occ Bw 5.394605395 MHz
CF 2.407 GHz 1001 pts Span 25.0 MHz T2 1 2.4097473 GHz 1.22 dBm
— —
L il ) ] 4 L Jil ] CHRRRLED e
Date: 18MAY 2023 20:31.09 Date: 18.MAY.2023 20.46:58

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE20 Single RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“%' Spectrum o
Ref Level 30,00 dEm Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dém Offset 21,30 dB &« RBW 3200 kHz
o ate 2008 SWT__ 1.1ms e VBW 300 kHz _ Mode Sweep o att 20d8_ SWT Lms @ VBW _1MHz _Mode Sweep
(@ 1Pk Max (@152 var
Mi[1] 9.13 dBm| W1 MI[1] 21.72 dBm)|
2.4024250 GHz Y. 2.4029590 GHz
20 df | p2[1] 1.08 dB 20 da T Occ Bw 18.731268731 MHz|
D1 1 B 2.1750 MH2| 12
o 10 dBm . AT A
10 2 )
f‘
,‘I f S Lﬂ waln “{\.Mﬂ’\w/“ 17 ,\ﬁl(\”‘u‘n A o
o Sl TR AT AL ATV Vi /
‘I i [ v =y 10 dBm —
10 dargt L‘ 20 dp d s LV
- i -20 dBm 7 Lo I )
g ! o/ A K
el
e g, 20 dep—|— —
TR "1 "
gt
30 di
-50 dBm
04 60 dBn
50 CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
50 dl Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.402959 GHz 21.72 dém
TL 1 2.40196 GHz 6.58 dBm Occ Bw 18.731268731 MHz
CF 2.412 GHZ 1001 pts Span 25.0 MHz T2 1 2.4206913 GHz 7.46 dém
—
Jjd ] 0. i 4 | U ) ] [y
Date: 19.MAY 2022 01:26:49 Date: 19.MAY.2023 011218

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11ax HE10 Single RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“l;? Spectrum s
Ref Level 30.00 dém Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dam Offset 21.30 dB & RBW 300 kHz
o ate 2008 SWT__ 11ms @ VBW 300 kHz _Mode Sweep o att 20d8  SWT 1ms @ YBW 1MHz Mode Sweep
(@ 1Pk Max [@15a Max
‘ M1[1] 14.21 dBm| X ZETEY] 26.50 dBm
2.4022050 GHz| \ 2.4027540 GHz
20dBm=——{01 20,450 dBm T D2(1] 0.14 0B 20 der T —oconw 9540459540 MHz
2 1.1489 MH, YN T P )
dam—F—% - 10 dBm "I'
w4 I N A RVIVIN PRI S ] ‘
/ VS TS, WP AT YT o !
o | / ey
7 T -10 dem ya "'i- T
10 s ! 20 db Vil Vi
B . . .20 dbm )
7 (P T g S
y R . W/
204 s i \U'J\I p -30 B T 70
[ »
mflrlfr . M f\\JL 40 dpm——Lagnd [ W Hopinly
.30 m{l,’\"’ s | o iyt v
]
\L,L‘;J ! \Aﬂ“ -50 dBm
~40 b 60 dBn
S0 CF 2.407 GHz 1001 pts Span 50.0 MHz
Marker
0 dl Type | Ref | Trc | X-value | __vvalue | Function | Function Result |
M1 1 2.402754 GHz 26.53 dBm
T1 1 2.4018551 GHz 10,34 dém Occ Bw 9.54045954 MHz
CF 2.407 GHz 1001 pts Span 25.0 MHz T2 1 2.4113956 GHz 10.20 dBm
— S
| reasuring.. WERAREALS Wl 4 )il ] wnnnnd e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<With High Gain Antenna>
MIMO <Ant. 0+2>

<CDD Mode>

<802.11g>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum | [= Spectrum | [=
Ref Level 30,00 dEm Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dém Offset 21,30 dB &« RBW 3200 kHz
jo Att 20 dB  SWT 1ms @ VBW 300 kHz  Mode Sweep jo Att 20 d8  SWT 1ms @ VBW 1 MHz Mode Sweep
@ 1Pk Max @153 Max
mM1[1] 3.87 dBm Mi[1] 12.55 dBm|
2.4038280 GHz| d 5
EL D2[1] 0.38 dB 20 dar Ogc By 16
16.3718 MH.
i 10 dBmr 1 el S, -
Todsm—0 ¥
=01 T i
el f, e Ll eoflon s fidng ol ol 0 J !
P ! :\l r &
o | 4 L -10 dBm LY
/ A %,
-10 . 20 dBm A
p) " T ",
p Wy ol N
\ ; g
iEU L 30 dBm- T "
e e
+40 B af
304 e
-50 dBm
o -60 dén
50 CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
-60 dl Type | Ref | Trc | X-valug | ¥-value | Function | Function Result |
M1 1 2.416745 GHz 12,55 dém
TL 1 2.4036583 GHz 4.94 dBm Occ Bw 16.693316633 MHz
CF 2.412 GHz 1001 pts Span 20.0 MHz T2 1 2.4203417 GHz 5.32 dBm
—
i ] 0. I y )il ] [

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<STBC Mode>
<802.11ax HE20 Full RU>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum | [= Spectrum [=
Ref Level 30.00 dém Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 d&m Offset 21.30 dB & RBW 300 kHz
o att 20d8  SWT  1.1ms @ VBW 300 kiz  Mode Sweep o att 208 SWT 1ms @ VBW 1MHz Mode Sweep
(@ 1Pk Max (@153 Max
Mi[1] 7.91 dBm) MI[1] 12.64 dBm
2.4024750 GHz| 2.4201920 GHZ|
20 df D2[1] 0.74 dp) 20 do Oce By g 19.130869131 MHz|
19.0500 MH2 e ok
10 dBme [ et
m ki ¥
O T N T T T o /
0 dBm Y 1 >
s
'\ -10 dBm "‘ “
/ ",
| b by,
1 -20 dBm 4 o
o i ) ",
20 dant’ N -30 dBm ‘},'h L m
-20 depf s oy
e n A, 40,40y ] e
I - Hwe
30 d b
-50 dBm
-0 60 dBn
50 d
CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
60 d Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 2420192 GHz 12.84 dém
T1 1 2.4024595 GHz 7.38 dém Occ Bw 19.130869131 MHz
CF 2.412 GHz 1001 pts Span 25.0 MHz T2 1 2.4215004 GHz 6.52 dém
—
] 9 i 4

)

]

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE10 Full RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“%' Spectrum [“%?
Ref Level 30,00 dEm Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dém Offset 21,30 dB &« RBW 3200 kHz
o att 20de  SWT _ 1.1ms @ VBW 300 kHz  Mode Sweep o att 20 8 SWT 1ms @ VBW _1MHz _Mode Sweep
(@ 17k Max (@152 Max
Mi[1] 5.84 dBm| Mi[1] 17.16 dBm
2.4022300 GHZ| 20 din M1 2.4099970 GHz
20 di D2[1] 0.54 dB T,.Qcc B 9.,740259740 MHz|
9.5952 MHz e i
10 dem: = t
- o1 11.980 dbm z | o
10 T Vg VERAATL] e T ! 1
2 5,280 dBm ' i 0 / -
0d | / \
-10 dBm 7 '\
J
J | [ l‘n
-10 -20 dBm
f Y ’f A
s W vy 30 darr J bhlg gl -
; - i
w \, et .,
) " -40 gBm Py (E STV PR
=30 d (nd L - S S sk
o
‘Fp Wt ity o, -50 dBm
-
B s |
40 GBS -50 din
50 CF 2.407 GHz 1001 pts Span 50.0 MHz
Marker
- ype | Ref rc -value -valug unction unction Resul
50 d T Ref | T X-val Y-val Functi Function Result
M1 1 2.409997 GHz 17.16 dém
TL 1 2.4021548 GHz 9.88 dBm Occ Bw 9.74025974 MHz
CF 2.407 GHz 1001 pts Span 25.0 MHz T2 1 24118951 GHz 7.92 dbm
—
i ] 0. I y )il ] [
e m0nn e e somn e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations

<802.11ax HE5 Full RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“l;? Spectrum [“é?
Ref Level 30.00 dém Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 d&m Offset 21.30 dB & RBW 100 kHz
o att 2008 SWT_ 11ms @ VBW 300 kHz Mode Swesp o att 2008 SWT__ 1.1ms @ VBW 300 kHz _Mode Sweep
@17k Max (@152 Max
M1[1] 10.74 dBm| M7 17.55 bm
2.4045750 GHz o A 2.4082490 GHz
n
204 D2[1] 0.51 dB Yoo Occ Bu +.845154845 MHz|
AR iy, Ao
1 1F BT R e PR .B500 MH. gt
I | At 4 10 der ﬁ i
1w D2 11.670 den i [
| o |
|
o i ] |
J \\ -10 dBm J.-f \“%‘{{
W “ M ;
-10 -20 dBm i
w T i r'l T,
. e N -30 dee i "
3 ™ o
/ A
7 \ -40 dBm
by, y i
a0d ol Mg e e R
. [ »r:‘l I T e L
] g,
-40 b o
At ) -60 dBn
-50 dl
CF 2.407 GHz 1001 pts Span 50.0 MHz
Marker
-60 dl Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2408249 GHz 17.55 dém
T1 1 2.4045524 GHz 8.36 dBm Occ Bw 4.B45154845 MHz
CF 2.407 GHz 1001 pts Span 25.0 MHz T2 1 2.4093976 GHz 11.91 dBm
— — —
J L 4 i ] Wnnanns wo

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE20 Single RU>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum [“%' Spectrum [“%?
Ref Level 30,00 dEm Offset 21.30 dB & RBW 100 kHz Ref Level 30.00 dém Offset 21,30 dB &« RBW 3200 kHz
o att 2008 SWT__ 1.1ms e VBW 300 kHz _ Mode Sweep o att 20d8_ SWT 1ms @ VBW 1MHz  Mode Sweep
(@ 1Pk Max (@152 var
Mi[1] 9.01 dBm| MI[1] 71.53 dBbm
2.4024250 GHz X 2.4035080 GHz
20 df p2[1] 0.32 dB) 20 da T Occ Bw 18.781218781 MHz|
2.1900 MH2| i 12
. 10 dm oA Pl T F T ST
10 T |W| . f‘l \ T ﬂ 5 / L
A sl ‘\If ] mal b "\‘M\ A A, 7
va AR PR AT AR i L y; \
LI L I V LI 4 L] -10 dam- d,"
| t \rt* "“I""
: ; v N
-10 L 20 dBm s v g -
. N\I A Y
- [ B [ E -
tty s o
gt
30 di
-50 dBm
o -50 dBn
50 CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
50 dl Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.403508 GHz 21.53 dém
TL 1 2.4019101 GHz 6.61 dBém Occ Bw 18.791218781 MHz
CF 2.412 GHZ 1001 pts Span 25.0 MHz T2 1 2.4206913 GHz 7,48 dém
JU | measuring.. WEARANALD e 4 il ] QR e
e 1es P

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations

<802.11ax HE10 Single RU>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum [“l;? Spectrum [“é?
Ref Level 30.00 dém Offset 21.30 dB & RBW 100 kHz Ref Level 40.00 dam Offset 21.30 dB & RBW 300 kHz
fLevel £ i [ I f Level a i [ T
o att 2008 SWT__ 11ms @ VBW 300 kHz _Mode Sweep o att 20d8 SWT Lms @ VBW _1MHz__Mode Sweep
@17k Max [@15a Max
Mi[1] 14.17 dBm M1 26.99 dBm
2.4021750 GHz| A1 2.4025540 GHz
odBm——{01 20,440 dBn D2[1] 0.52 db) =0 der ,_ Oce By 9.790209790 MHz
“ 4 [T 1.1750 MHz . M\
D2 14.440 dem 20 dem k
10 d \i 1y R e T i oo R
TR LT LA VAT AL T 10 dBm J Mk e
\ A
0d / \
7 T o d
e \ / .
-10 : = -10 dBm /
/ iy, S/ Noalp
A p -
. / O up. -
. 1 AT ., Ve y s
[Lr I [\ .30 dpm My e
20 gk - [4a el Sy L -
- T T
'\J J,ﬁf ’ v Lﬂ.'\ -40 dBm
L b
-0 -50 din
S0 d
CF 2.407 GHz 1001 pts Span 50.0 MHz
Marker
-£0d Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2,402554 GHz 26.39 dBm
T1 1 2.4017053 GHz 9.51 deém Occ Bw 9.78020979 MHz
CF 2,407 GHz 1001 pts Span 25.0 MHz T2 1 2.4114955 GHz 7.80 dém
J a 4 Jjl ] SRR

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

TEL : 408 9043300
Report Template No.: BU5-FR15CWL AC MA Version 2.4

Page Number 1 23 of 166

: Aug. 08, 2023
1 02

Issue Date
Report Version



ssamonas. FCC RADIO TEST REPORT Report No. : FR230303001A

3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If
transmitting antenna with directional gain greater than 6 dBi is used, the output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

For Peak Power, the testing follows ANSI C63.10 Section 11.9.1.3 PKPM1
For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G

3. The RF output of EUT is connected to the power meter by RF cable and attenuator. The path
loss is compensated to the results for each measurement.

4.  Set the maximum power setting and enable the EUT to transmit continuously.
Measure the conducted output power and record the results in the test report.

6. For MIMO mode, calculation method follows FCC KDB 662911 DO1 Multiple Transmitter Output
v02r01.

3.2.4Test Setup

= [

Attenuator
Power Meter i EUT
3.2.5Test Result of Average Output Power
Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time

interval of continuous transmission.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1. The testing follows the ANSI C63.10 Section 11.10.5 Method AVGPSD-2.

2. The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

3. Setthe maximum power setting and enable the EUT to transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW).

5. Number of points in sweep = 2 Span / RBW. (This ensures that bin-to-bin spacing is < RBW/2,
so that narrowband signals are not lost between frequency bins).

6. Detector = RMS, Sweep time = auto couple.

7. Trace average at least 100 traces in power averaging mode.

8. Add 10 log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times. For example, add 10 log(1/0.25) = 6 dB if
the duty cycle is 25 percent.

9. Measure and record the results in the test report.

10. For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

Method (c): Measure and add 10 log(NanT) dB.

With this technique, spectrum measurements are performed at each output of the device, but
rather than summing the spectra or the spectral peaks across the outputs, the quantity 10
log(Nant) dB is added to each spectrum value before comparing to the emission limit. The
addition of 10 log(NanT) dB serves to apportion the emission limit among the Nayt Outputs so

that each output is permitted to contribute no more than /Nyt ™ of the PSD limit .
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3.3.4Test Setup

ole

Spectrum Analyzer

3.3.5Test Result of Power Spectral Density

Please refer to Appendix A.

<With Low Gain Antenna>
<CDD Modes>
<802.11g>

EUT

Worst Case Power Density (dBm/3kHz)

MIMO Ant. 0

MIMO Ant. 2

Spectrum {“%? Spectrum lf%’
Ref Level 30,00 dém Offset 21.59 dB & RBW 3 kHz Ref Level 30.00 d&m Offset 21.86 dB & RBW 3 kHz
e att 2008 SWT  273ms @ VBW 10kHz Mode Swesp o ate 20de SWT  273ms @ VBW 10kHz Mode Sweep
SGL Count 100/100 SGL Count 100/100
[@17m Avgpwr [@1m avgPwr
M1[1] -B.67 dBm m1[1] -8.34 dBm
2.4298360 GHz 2.4307160 GHz|
20 di 20 dBn
10 df 10 dBm
0 di 0 di
1 w1
R R 1
. VITTVTUTIAAVIAATT r\\'\]\lﬂl.f‘ﬂfll‘f-f‘-.r':’\i VNIV Akl‘ 10.dBm A A T T fﬂflf'ﬂ‘.l‘ﬁ‘f‘#‘"lf“,‘ﬂJ‘f‘ VU 'HLW
20 t t 20 dBm ‘i l‘
N i of i
20 ¢t ol Y, 0 gyl e
30 dbm ] ) : il
ﬂ.,t*r“# Y h“J]{MAM m A llf \J n‘\il}lm W‘fl
-40 db 40 dem
<50 di -50 dBmr-
£0d 50 dBm
CF 2.437 GHz 1001 pts Span 24.558 MHz CF 2.437 GHz 1001 ES Span 24.57 MHz
= — e Lees L
)i ) VI & )i ) T
Date: 18 MAY 2023 184843

Date: 18.MAY. 2023 18:51:10
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<STBC Mode>
<802.11ax HE20 Full RU>

Worst Case Power Density (dBm/3kHz)
MIMO Ant. O MIMO Ant. 2
Spectrum {@ Spectrum b
Ref Level 30,00 dEm Offset 21.05 dB » RBW 3 kHz Ref Level 30.00 d8m Offset 22.27 dB & RBW 3 kHz
o ate 20de SWT  320ms @ VBW 10kHz  Mode Sweep o att 20d8 SWT  319ms @ VBW 10kHz Mode Sweep
SGL Count 100/100 SGL Count 100/100
[@1rm AvgPwr (@ 1_m AvgPwr
M1[1] -10.72 dBm ™m1[1] 9.86 dBm)|
2.4278456 GHz 2.4275423 GHz
20 d 20 di
10 di 10 di
0 di 1]
1 oty
-0 e e — \ . F .»-w.m\,} P e e
20 d 1' 20 ;‘ T
J j |
30 db - e 30 o -
A 4 n
st e e " g g o H’“’r-«/w... oy
40 db ey iy
<50 dl -50
50 d 50
CF 2.437 GHz 1001 pts SEan 28.72485 MH2 CF 2.437 GHz 1001 pts SEOII 28.6875 MHz
L Il )i L i ] QNN we
Date: 18 MAY 2023 185731 Date: 18 MAY 2023 20.02.47
<802.11ax HE10 Full RU>
Worst Case Power Density (dBm/3kHz)
MIMO Ant. O MIMO Ant. 2
Spectrum {@ Spectrum l@
Ref Level 30,00 dEm Offset 22.17 dB » RBW 3 kHz Ref Level 30.00 dém Offset 22,42 dB » RBW 3 kHz
fo Att 20dB SWT 161 ms @ VBW 10 kHz  Mode Sweep | Att 20dB SWT 162 ms & VBW 10kHz  Mode Sweep
SGL Count 100/100 SGL Count 100/100
[@1rm AvgPwr [@17m AvgPwr
mM1[1] mi[1] -6.37 dBm
2.4 2.4329698 GHz|
20 d 20 dBn
10 di 10 dBm
0 di 0 di
al 1
ey . SO P et e T, e T e s
-10d i T = -10 dem : . ‘
20 dl ! Y -20 dBm “ \
y, / \
P ES S e 20 o o o R —
40 B -40 dBm
50 di <50 dBm-
50 d 50 dom
CF 2.437 GHz 1001 pts Span 14.4375 MH2 CF 2.437 GHz 1001 pts Span 14.5125 MHz
L Jjd ) GINNRNND we L )il ] G ve
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<802.11ax HE5 Full RU>

Worst Case Power Density (dBm/3kHz)

MIMO Ant.

0

MIMO Ant. 2
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Worst Case Power Density (dBm/3kHz)

MIMO Ant. 0 MIMO Ant. 2

Spectrum %

o Spectrum o
Ref Level 30,00 dBm  Offset 21.41 db @ RBW 3 kHz Ref Level 30.00 dem  Offset 21.6% 0 @ RBW 3 kHz
fo Att 20dB SWT 112 ms @ VBW 10 kHz  Mode Sweep | Att 20dB SWT 112 ms & VBW 10kHz  Mode Sweep
SGL Count 100/100 SGL Count 100/100
[@1rm AvgPwr [@1rm AvgPwr
mM1[1] 0.42 dBm)| mi[1] 1.08 dBm
2.43242000 GHz 2.43315900 GHz
z0d 20 dbn
10 d 10 d@m
i1
0d v 0d hi
UL T L
10 ‘

im ﬂ I‘ i{ -10 dbm i !]

|
-20 dBm f L‘

‘ T,
-30 dB M]JJ.I M““J[JL LIU h‘m“ N 4 ' I“ | .30 dBm ﬁw#v”‘ LJI\‘JNNHI' i;” Jl{l | \Ld i AN
o il 9, iy
50 dl e i ‘ !

Qi
. Wa !

-
N
ol R Tl
&0 -0 "
it Py

CF 2.4325 GHZ

1001 pts Span 10.0 MHz CF 2.4325 GHz 1001 pts Span 10.0 Mz
Jjd J CINNANNND oo L il )| CHRNNRNRY we
Date: 18.MAY 2023 00.05:11

Date: 19.MAY.2023 001204

<With High Gain Antenna>
<CDD Modes>
<802.11g>

Worst Case Power Density (dBm/3kHz)

MIMO Ant. O MIMO Ant. 2

Spectrum {‘%ﬂ Spectrum
Ref Level 30,00 dBm Offset 21.60 dB & RBW 3 kHz

(o
7
l
Ref Level 30.00 dém Offset 21.91 dB &« RBW 3 kHz
fo Att 20dB SWT 273ms @ VBW 10kHz  Mode Sweep | Att 20dB SWT 273 ms @ YBW 10kHz  Mode Sweep
SGL Count 100/100 SGL Count 100/100
[@1Rm AvgPwr [@1Rm AvgPwr
mM1[1] -9.35 dBm mi[1] -9.04 dBm
2.4298080 GHz 2.4304220 GHz|
20 d 20 dBn
10 di 10 dBm
0 di 0 di
mi M1
104d T AT EE Y e T -10 dom AT R LAY TN BV RN Ry YT T T
H“ 'J'-"H'w“‘k"\wl"\‘\L'.‘\{\f\J\ﬁ,’\f\ r‘.ﬁ."\,\u).,']rw,'-f'-;y”- VWAV u\l Hv‘ TV TAANARAG, ll\ f\l/\uﬁ\ﬂ VANANTVIVUY «k\
20 d T = T 20 dBm i ! T
i
|
-30 dB h‘“n "h ;”‘u -30 dBm M.L‘\‘I A‘J‘,w
A Yt T i
AV Wiy, s s
KX Neptll | pagted W
504 50 dem
50 d 50 dom
CF 2.437 GHz 1001 pts Span 24.57 MHz CF 2.437 GHz 1001 pts S{ an 24.57 MHz
Jjd ) GINNRNND we L il

)i ) T ¥

TEL : 408 9043300

Page Number 1 29 of 166

Issue Date : Aug. 08, 2023
Report Version 1 02

Report Template No.: BU5-FR15CWL AC MA Version 2.4



ssamonas. FCC RADIO TEST REPORT Report No. : FR230303001A

<STBC Mode>
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the

non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement

The RF output of EUT is connected to the spectrum analyzer by RF cable and attenuator. The
path loss is compensated to the results for each measurement.

Set the maximum power setting and enable the EUT to transmit continuously.

Set RBW = 100 kHz, VBW = 300 kHz, Peak Detector. Unwanted Emissions measured in any
100 kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20
dB relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

Measure and record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.4.4Test Setup

e 2

Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges and Spurious Emission

Test Engineer : |Venkata Kondepudi

Temperature : 18.6~21.8°C

44.5~57.3%

Relative Humidity :

<With Low Gain Antenna>

Number of TX = 2, Ant. 0 (Measured)
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Test Mode :

802.11g

Test Channel :
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100kHz PSD reference Level
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Test Mode :
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Test Mode : 802.11¢g
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Test Mode : 802.11¢g

Test Channel : 11

100kHz PSD reference Level

Channel Plot

Spectrum
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