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Summary of Test Result

Report Ref Std. Result
Clause Clause Test ltems (PASS/FAIL) Remark
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 -
3.3 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
1.13dB
. . . under the limit at
35 15.247(d) Radiated Band Edgemsi;r:gnRadlated Spurious Pass 2484.250 MHz
and 2389.065
MHz
11.15dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.688 MHz
15.203 & :
3.7 15.247(b) Antenna Requirement Pass -
Declaration of Conformity:
The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.
Comments and Explanations:
The product specifications of the EUT presented in the report are declared by the manufacturer
who shall take full responsibility for the authenticity.

Reviewed by: Danny Lee
Report Producer: Clio Lo
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1 General Description
1.1 Product Feature of Equipment Under Test

Bluetooth - LE, Wi-Fi 2.4GHz 802.11b/g/n/ac/ax, Wi-Fi 5GHz 802.11a/n/ac/ax, Wi-Fi 6GHz
802.11a/n/ac/ax and UWB.

Product Feature

WLAN

<2400 MHz ~ 2483.5 MHz>
<Ant. 3>: IFA Antenna
<Ant. 4>: IFA Antenna
<5180 MHz ~ 5240 MHz>
<Ant. 1>: IFA Antenna
<Ant. 2>: IFA Antenna
<Ant. 3>: IFA Antenna
<Ant. 4>: IFA Antenna
<5260 MHz ~ 5320 MHz>
<Ant. 1>: IFA/ Slot Antenna
<Ant. 2>: IFA/ Slot Antenna
<Ant. 3>: IFA/ Slot Antenna
<Ant. 4>: IFA/ Slot Antenna
<5500MHz ~ 5825 MHz>
<Ant. 1>: IFA/ Slot Antenna
<Ant. 2>: IFA/ Slot Antenna
<Ant. 3>: IFA/ Slot Antenna
<Ant. 4>: IFA/ Slot Antenna
<5925 MHz ~ 6425 MHz>
Antenna Type <Ant. 5>: [FA Antenna
<Ant. 6>: IFA Antenna
<Ant. 7>: IFA Antenna
<Ant. 8>: IFA Antenna
<6425 MHz ~ 6525 MHz>
<Ant. 5>: IFA Antenna
<Ant. 6>: IFA Antenna
<Ant. 7>: IFA Antenna
<Ant. 8>: IFA Antenna
<6525 MHz ~ 6875 MHz>
<Ant. 5>: IFA Antenna
<Ant. 6>: IFA Antenna
<Ant. 7>: IFA Antenna
<Ant. 8>: IFA Antenna
<6875 MHz ~ 7125 MHz>
<Ant. 5>: IFA Antenna
<Ant. 6>: IFA Antenna
<Ant. 7>: IFA Antenna
<Ant. 8>: IFA Antenna
Bluetooth - LE: IFA Antenna
UWB: IFA Antenna
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Antenna information

Ant. 3: 1.40

2400 MHz ~ 2483.5 MHz Peak Gain (dBi) | " "

Remark: The above EUT's information is declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.2 Modification of EUT

No modifications made to the EUT during the testing.

1.3 Testing Location

Test Site Sporton International Inc. EMC & Wireless Communications Laboratory

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City 333, Taiwan (R.O.C.)
TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

: Sporton Site No.
Test Site No.

CO05-HY, 03CHO7-HY

Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site Sporton International Inc. Wensan Laboratory

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site Location

: Sporton Site No.
Test Site No.

THO5-HY (TAF Code: 3786)

The Conducted test item subcontracted to Sporton International Inc. Wensan
Remark
Laboratory.

FCC designation No.: TW1190 and TW3786
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1.4 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 DTS Meas. Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO2r01.

+ 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. The TAF code is not including all the FCC KDB listed without accreditation.

3. 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), and adjusting the measurement antenna orientation, following C63.10 exploratory test

procedures and find Z plane as worst plane.

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

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel Channel
quency (MHz) (MH2)
1 2412 7 2442
2 2417 2447
3 2422 2452
2400-2483.5 MHz
4 2427 10 2457
5 2432 11 2462
6 2437

2.2 Test Mode

The final test modes consider the modulation

and the worst data rates as shown in the table

below.
MIMO Mode
Modulation Data Rate

802.11b 1 Mbps
802.11¢g 6 Mbps
802.11n HT20 (Covered by HE20) MCSO0
802.11n HT40 (Covered by HE40) MCSO0
802.11ac VHT20 (Covered by HE20) MCSO0
802.11ac VHT40 (Covered by HE40) MCSO0
802.11ax HE20 MCSO0
802.11ax HE40 MCSO0
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saranas. FCC RADIO TEST REPORT Report No. : FR100638B
TXBF Mode
Modulation Data Rate
802.11ax HE20 MCSO0
802.11ax HE40 MCSO0
Test Cases
AC
Mode 1 :Bluetooth Link + WLAN (2.4GHz) Link + WLAN (5GHz) Link + WLAN
Conducted
(6GHz) Link + UWB Link + LAN Link + WAN Link
Emission
<CDD Mode>
2400-2483.5 MHz
Ch. #
802.11b 802.11g 802.11ax HE20 802.11ax HE40
01 01 01 03
Low
02 02 02 04
06 06 06 06
Middle
10 10 10 08
High 11 11 11 09

<TXBF Mode>

2400-2483.5 MHz

Ch. #
802.11ax HE20 802.11ax HE40
Low 01 03
06 06
Middle
10 08
High 11 09

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

System BT
Simulator AP router Motebook GPS Station Earphone
Power EUT
Source Notebook
WLAN AP

Monior ‘

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

2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name |Model Name [FCC ID Data Cable Power Cord
1. |[System Simulator [R&S CMW 500 N/A N/A Unshielded, 1.8 m
AC /P :
. Unshielded, 1.2m
2. |Notebook Dell Latitude 3400 |FCC DoC N/A DC O/
Shielded, 1.8m
AC /P :
Unshielded, 1.2m
3. |Notebook Dell P79G FCC DoC N/A DC O/
Shielded, 1.8m
FCC DoC/ AC I/P:
. Contains Unshielded, 1.2 m
4. |Notebook DELL Latitude E3340 FCC ID- N/A DC O/P-
PD97260NGU Shielded, 1.8 m
5. |PC msi 9461NGW PD99461NG Unshielded, 3.0m |Unshielded, 1.8m
6. |Dlume Adaptive|Plume J1A 2AG7G-JIA  |N/A N/A
Wi-Fi Design Inc.
TEL : 886-3-327-3456 Page Number : 10 of 93
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2.5 EUT Operation Test Setup

The RF test items, utility “QSPR Version 5.0-00198” 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.

For TXBF mode, the modulation modes and data rates manipulated by the command lines in the
engineering program made the EUT link to another EUT by power under the normal operation. The

“Putty Release 0.60” software tool was used to enable the EUT to transmit signals continuously.

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)

TEL : 886-3-327-3456 Page Number 1 11 of 93
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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 : 886-3-327-3456 Page Number 1 12 of 93
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3.1.5Test Result of 6dB and 99% Occupied Bandwidth

Please refer to Appendix A.

<CDD Mode>
<802.11b Mode>

6dB Bandwidth 99% Occupied Bandwidth
Spectrum I:%,u Spectrum :Er]l
Ref Level 30.00 dBm Offset 23.90 dB & RBW 100 kHz Ref Level 30,00 dém  Offset 2200 dB8 & RBW 1 MHz
o Att 20ds  SWT 2ms @ VBW 300 kHz __Mode Sweep o att 2008 SWT 1ms @ VBW 3NHz _Mode Sweep
[@ 1Pk Max [@15a Max
D2(1] 0.03 dB)| mi[1] 20.3% dBm)
8.06773 MHz 5 2.4109010 GHz,
20 B Ma[1] 11.23 dBm 20 dem — ~__Occ Bw 13.586413586 MHz
D1 17.290 dBm - 2.40797200 GH2| g ™
| e AT "\“'r‘-.}wA Al g g2 10 dem
- g Al / wAuld_y 02 = N
10 dem— - —
fywu i ) o
%
0 ae ! Y | = 10 dBm . .
v I e
A v ¥ M, =
. T — -
-10 nﬁrgp* B -20 dBrm - —
g \ -~ e
v ¥ ", h,
A ) -30 dBm i N“W!u
20 dfm AR Ty T —
-40 dBm:
-20 dem
50 dbm
-40) dBm [
50 dem CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
-50 dBm Type | Ref | Tre | X-value | Y-walue |__Function__| Function Result |
M1 2.410901 GHz 20.34 dBm
T1 1 2.4052068 GHz 5.66 dBm Occ Bw 13.5B6413586 MHz
CF 2.412 GHz 2001 pts Span 20.0 MHz 12 1 24187932 GHz £.04 dém
™ ' . e
L | Measuring.. MERERRNEN 4 JU J [ SERRRR

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

<802.11g Mode>

6dB Bandwidth

99% Occupied Bandwidth

)il J

4

)

)

()
Spectrum = Spectrum [“%-’
RefLevel 30.00 dBm  Offset 23,90 d& w RBW 100 kHz Ref Level 20.00 dem  Offset 23.90 0B @ RBW 1Mz
o att 20dB  SWT 2 ms @ VBW 300 kHz __Mode Swesp o At 20 4B SWT 1ms @ YBW 3 MHz  Mode Sweep
[® 17k Max (@152 Max
p2[1] 0.03 dB U 5. SPVTTYY [ TETEEI 17.51 dBm)|
16.31592 MHz| ¥ [ e 2.4083040 GHz|
20 der 1(1) .52 dBm A0 dan 7 OccBw % 17.032967033 MHz|
2.40384400 GHz / A
od
%
10-d8m—ip1 o7 — - i p -
\ f ] /
ML I et Nttt nn gl bl rodpaned Lo p Sl 10 dBm
0 de T | ‘f '\‘ p " "'«.,
| =20 dBm o g ot v,
| LY i,
104 ,f" L1 30 dBm gt L
¥ e o
I '\L\ skt gl
| ot ', -40 dBm
-50 dBm
-30
60 dBm
40 dey -70 den
~od CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
60 d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.40830% Grz 17.51 dem
T 1 2.4034585 GHz .14 dém Occ Bw 17.0320967033 MHz
CF 2.412 GHz 2001 pts Span 20.0 MHz 12 1 2.4204815 GHz 9.05 dbm
—
il Measuring...  ERARSNAND il

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

6dB Bandwidth

99% Occupied Bandwidth

Spectrum o Spectrum o
Ref Level 30,00 cBm  Offset 23.90 0B @ RBW 100 kHz Ref Level 30.00 dBm  Offset 23.50 d8 @ RBW 1 MHz
o At 20d2  SWT 2ms @ VBW 300 kHz _Mode Swesp o att 20de  SWT Lms @ VBW 3 MHz Mode Swaep
[@1Pk Hax (@152 Max
M1[1] 2.86 dBm| " Mil1] 20.34 dBm)|
2.4025420 GHz o ¥ 2.4130490 GHz
20d D2[1] -0.49 dBy 2o o A D A3 19.380619381 MHZ|
16.9200 MHz Y "
10d
\
TORNITYS Ny P fwﬂ-w Y T 0 - KM
| -10d ‘/
l\ " Jl" J‘n.l |
e n,
. i
-10d i -20 d e e
e ik
\! o i,
20 o o |3 T
\ iy 404
M50 o
-50 d
-40 df 60 d
-sod CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
-60 d Type | Ref | Tre | X-walue | ¥-value | Function | Function Result |
M1 1 2.413049 GHz 20,34 dém
T 1 2.4023097 GHz 12.22 dem Occ Bw 19,380619381 MHz
CF 2,412 GHz 2001 pts Span 25.0 MHz T2 1 2.4216903 GH2 12.22 dam

J Measuring...

4

)|

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

<802.11ax HE40 Mode>

6dB Bandwidth

99% Occupied Bandwidth

3 [sseh
Spectrum ] = Spectrum =
Ref Level 30.00 dBm  Offset 23.90 05 & RBW 100 kHz RefLevel 20.00 cBm  Offsat 23.90 dB @ RBW 1 MHz
ke att S0de SWT 2 ms @ VBW 300 kHz  Mode Sweep e att 20d2  SWT Lms @ VBW 3 MHz _Mode Swesp
@ 1Pk Max @154 Max
Dal1] “D.3zdB ] ¥l Mi[1] 16.24 dBm)|
38.0100 MHzZ| o [ty gl rﬂéwmw-wwwwlq 2.4208000 GHz|
20 dbs 1011 0.68 dBm| o I Oce By | 37.962037962 MHz
‘ 2.4030090 GHZ| . I
10d {
‘ -10 dem 1 T
bt s |t et s oo mhaciblomsom e sl ol i | ! I
i W -20 dam 1 1
i/ AW
-20 dem AL ot
| i T ot \%\w‘m,‘, o]
\‘ -40 dem
50 dam
30 dB
50 dBm
o -70 dBm
-50 dBt
CF 2.422 GHz 1001 pts Span 100.0 MHz
Marker
-60d Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 24208 GHz 16.24 dbm
T1 1 2.40301% GHz 5.04 dBm Oce Bw 37.962037962 MHz
CF 2.422 GHz 2001 pts Span 40.0 MHz i i 2.440981 GHz 8.64 dBm
= ——— —
i teasuring...  QEOARLLLD i 4| T ] CECEREE ]

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

6dB Bandwidth 99% Occupied Bandwidth
an
Spectrum (=) spectrum | i
Ref Level 30.00 dBm Offset 223,80 dB & RBW 100 kHz
Ref Level 30.00 dBm  Offset 23.60 0B @ RBW 1 MHz
ke att o0 dB  SWT 1.1ms @ VBW 300 kHz  Mode Sweep o _:t ove 20 dr: SWT 1ms @ VBW 3WMHz  Mode Sweep
@ 1Pk Max TR -
mil1] 4.85 dBm mMiril 19.26 dBm
2.4036500 GHz| 2.4133490 GHz|
20 dem D2[1] 0.23 dB 20 df PP Fo——— ,,JM,H,N‘..V_M% 18181818182 MHz|
16.7250 MHz| Ty N
D1 10.970 dB 10 df ‘]’ \4‘
T dem—i1 W
™M T A ! A\
. LI N e A INCTCTAVIICY: MY PN IO N d
o 4.970 dems n oy 0 dbm ‘()ﬂ N
0 db - o P h,
( L wll'VJII‘ “)‘4
.10 dem. prJ J““ -20 dém e y L
Hy i,
\ I 71
20 dB?WA y (e ey
I o, o
30 dam -
-50d
-20 dam 60 d
-50 dBm CF 2.412 GHz 1001 pts Span 50.0 MHz
Marker
60 dBm- Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.413349 GHz 19.26 dBm
T1 1 2.4029091 GHz 10.19 dBm Occ Bw 18.181818182 MHz
T2 1 2.4210909 GHz 10.58 dBm
CF 2.412 GHz 1001 pts SPE;ZS.[I MHz -~ -
il Measuring... (NENNNNND WG ViR JL ) [ CEERRRE ]
Date: 30.DEC.2021 02:49:39
Date: 20.0EC.2021 02:46:40

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

<802.11ax HE40 Mode>

6dB Bandwidth

99% Occupied Bandwidth

Spectrum |“§'
Ref Level 30.00 dbm _ Offset 23.00 db & RBW 100 kHz
fo Att 20 dB SWT 1Lms & VBW 300 kHz Mode Sweep
(@ 1k Max
M1[1] 1.17 dBm)|
2.4056800 GHZ|
20 D2[1] 2.15 dB
33.9200 MHz|
1l‘4 1 ' I o2
LIPS V) S TR TN w3 TR YW, VY P T
r 8 B .A1
1 I
]
[}
"
30
-40 d
-50
60
CF 2.422 GH2z 1001 pts Span 40.0 MH2z
i

L Measuring...

J
Date: 30.DEC.2021 03 44.41

4

Spectrum

Ref Level 30.00 dBm
o Att 20 db
@153 Max

=)

Offset 23.80 dB & RBW
SWT 1ms

1 MHz

@ VBW 3 MHz  Mode Sweep

MI[1] 14.17 dBm|
2.4132100 GHz

36.163836 164 MHz|

! Occ Bw

~|X
] P

b T

v
0 dBm f \

-10 dém

-20 dem

-30 dam

. Y
o

bbb N Wity

%40 dom

Pl i

-50 deém

-60 d&m

CF 2.422 GHz

Marker

Type | Ref | Trc |
M

1001 pts Span 100.0 MHz

X-value |
2.41321 GHz

2.4039181 GHz

2.4400819 GHz

Y-value |
14.17 dBm
7.13 dem
7.19 dBm

Function | Function Result |

T1 1

Occ Bw
T2 1

36.163836164 MHz

| SECEREE N
Date: 30 DEC.2021 034626

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

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

2. 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.
3.  Setthe maximum power setting and enable the EUT to transmit continuously.

4.  Measure the conducted output power and record the results in the test report.

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

v02r01.

3.2.4Test Setup

= [

Att at
Power Meter enuator 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

Method AVGPSD-3
1. The testing follows the ANSI C63.10 Section 11.10.7 Method AVGPSD-3.

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) = 10 kHz.
Video bandwidth VBW = 30 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).

Detector = RMS, Sweep time = auto couple.

Trace mode = max hold.

Allow max hold to run for at least 60 seconds, or longer as needed to allow the trace to stabilize.

© © N o

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 Nyt 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.

<CDD Modes>

EUT

Worst Case Power Density for MIMO Ant. 3 Worst Case Power Density for MIMO Ant. 4
S pectrum @’l Spectrum ===

"LE' Level 20.00 dbm _ Offset 23.90 4B @ RBW 3 Fiz [_] :‘Bf Level 20.00 d2m  Offset 23.90d0 @ RBW 3z [a

- z0ds  SWT  135ms @ VBW 10kHz Mode Sweep o At 20dB SWT  135ms @ VBW 10 kHz Mode Swasp

@ 1Pk Max @ 1Pk Max

M1[1] 4 «‘r‘.a \tum M1[1] ) }Ijljm‘;lnd(;:-:j
oa - 2.4100050 GHZ| - =
o SRt rishe s I‘Wlﬂ‘u i ’ h"*‘“‘l it ‘IM NP e i T
Wb iy m\ ' l Ny . . .J‘ O R s g )

\‘1: ' AT i, ‘BE‘ B

-20‘ \mjm .“‘h‘“‘f —nghﬂérr U fw

-30 20 dBm:

40 di 40 dBm

50 50 dBm

-60 60 dBm:

-70 dBém: 70 dBm:

Cr2.4126Hz 1001pts Span 12.102 MHz CF 2,412 GHz 1001 pts Span 12,102 MHz

il AR e il ] [ EERERE ]
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<802.11ax Mode>

Worst Case Power Density for MIMO Ant. 3 Worst Case Power Density for MIMO Ant. 4
Spectrum [@] Ew— ﬁ]
Ref Level 20.00 dBém Offset 2390 dB & RBW 3 kHz y
fo ALL 20dB  SWT 203 ms & VBW 10 kHz Mode Sweep Ref Level 20,00 dém Offset 23.90 dB &« RBW 3 kHz
@ 1Pk Max lo ALt 20dB  SWT 263 ms & VBW 10kHz Mode Sweep
mi 2 |:|3:i:113‘:3-l|l/l — m v S
10 dBi ) 0 j 2.4419273 GHz|
o l.wm,nfluln DA | i e o rmm W i wamwﬂn
T i il | A v it
L I o LA , e
@%W‘# }”m IMM‘% I"H“W'mﬂh. Lo bl
-40 d 40 d
-50 d -50
-60 d -60 dBm
704 7
- = S T - CF 2.437 H‘i 1001 pts : Span 23.5995 MHz |
CF 2.437 (.IHW 1001 pt: -I-:p" 2:535 MH ] ) T e

<TXBF Modes>

Worst Case Power Density for MIMO Ant. 3

Worst Case Power Density for MIMO Ant. 4

Ref Level 30,00 dém  Offset 23,80 dB &« RBW 3 kHz Ref Level 30.00 d8m Offset 23.80 d2 » RBW 3 kHz
o att 20d8  SWT 253 ms @ VBW 10kHz Mode Sweep o att 20db  SWT 232 ms @ VBW 10 kHz _Mode Sweep
(@ 1Pk Max (@ 17k Max
Mi[1] 0.92 dBm| M1[1] 1.86 dBm|
2.4380883 GHz| 2.4378750 GHz

20 dB 20 d

10 de. 10 di

11 11
0 deém 0
10 o AR A (ol Jerpitbhy fu ‘ML”‘WW:“«W HAZ s A, 10 car A b e ) r"l"r“l‘*""l' A T S e
' }I J \ [ W ‘I
20 ds | 20 d it{ in
|

30d -“'l‘ Llh : UU I i
TNt i aﬁw ' '

o | | I i
J 0 de K -40d

-50 dBim -50 d
-60 dB 60 d
CF 2.437 GHz 1001 pts Span 22.6875 MHz CF 2.437 GHz 1001 pts Span 20.85 MHz
el
)| ] Wi we T W e
e: 16.DEC.2021 EC.2021
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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

<CDD Mode>

Test Engineer : |[Eason Huang

Temperature : 21~25C

Relative Humidity : [51~54%

Number of TX = 2, Ant. 3 (Measured)

Test Mode : 802.11b

Test Channel : 01

100kHz PSD reference Level

Channel Plot

Spectrum

(=)

Ref Level 20.00 dém  Offset 23.90 d& & RBW 100 kHz
20 de  SWT 1.1ms & VBW 300 kHz Mode Sweep

fo ALt

Ref Level 20.00 dém  Offset 2390 d8@ & RBW 100 kHz
20 de  SWT 8 ms @ VBW 300 kHz  Mode Sweep

fo ALt

(@ 1Pk Max

TFTEN]
I J\/““'\‘\ _{\'“‘R.HT\.M‘L“ A\

2.4130030 GHz|

17.24 dBm)|

M1[1] 91.00 dBm

2.3980170 GHz|

Y

a/

il

Uci'l \ll \

W- bk bt i i L Lt o a LLL ek i
¥ i hiid

1001 pts

Span 12.102 MHz
—

Start 2.31 GHz B001 pts Stop 2.445 GHz

JL

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

L JL

Spectrum [ spectrum o
Ref Level 20.00 dBm  Offset 23.90 d8 & RBW 100 kHz Ref Level 20.00 dBm  Offset 23.90 d8 & RBW 100 kHz
o att 10de  SWT 237 ms @ VBW 300 kdz _Mode Sweep o att 10d2  SWT 230 ms @ VBW 300 kHz _Mode Sweep
[@ 1Pk view [@1Pk view
Mi[1] 16.10 dBm)| M1 M1[1] 14.30 dBm)|
! 2.41010 GHz| 2.3900 GHz|
10d M2[1] s4.60 dim| |[f b o M2[1] 19.70 dBm
1.54460 GHz 6.4300 GHz
d ol
|
-10 di o
1 50 dan 1 -12.760 dan
-20 der 0 d
30 d Ko a
-ai d £ d
M2
-50 d iR -po d M’I T
A Y FAUNR e "'1 N | ol e AR A AP, b g T A Pt oo
it At A b L AAL AN G pih L\.mm_w Arigprn MY R T Yl T iy - y }
&0 d 60 df
70 df 70 df
Start 30.0 MHz 501 pts Stop 3.0 GHz | |[ Start 2.0 GHz 501 pts Stop 25.0 GHz
— e
I [T TL ] (TR
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Test Mode : 802.11b

Test Channel : 06

100kHz PSD reference Level

Channel Plot

Spectrum

=

Ref Level 20.00 dém Offset 2290 d2 & RBW 100 kHz

jo Att 20 d8 SWT 1.1ms @ VBW 300 kHz  Mode Sweep
(@ 1Pk Max
Mi[1] 16.81 dBm
M ; .
Al AN ;‘!l”‘-r\ [ Aooaoq 2.4359970 GHz|
O el O L (W
10 d p Lo =
N o AT |
J \a/ L
(O N
4 T
pTY N
10 d
-20 der
30 d
-40d
50 d
-60 d
70 d
CF 2.437 GHz 1001 pts Span 12.102 MHz
p—
L I [ EEEEEEER

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Spectrum = ||| spectrum 2
Ref Level 20.00 dém  Offset 23.90 d& & RBW 100 kHz Ref Level 20.00 dém  Offset 2390 d8@ & RBW 100 kHz
fo Att 10de  SWT 29.7ms & VBW 300 kHz Mode Sweep fo ALt 10de  SWT 230 ms & VBW 300 kHz Mode Sweep
[@1FK View (@ 1Pk view
M1[1] 15.18 dBm M1 M1[1] 14.24 dBm
2.43980 GHz| 2.4360 GHz|
10 d M2[1] 54.24 dBm)| 1D di M2[1] 19.98 dBm)|
2.85480 GHz| 5.8330 GHz|
od ojd
10 ds 0 d
D1 -13.150 demr D1 3.180 demr
-20d 0 o
a0d doa
-40 d -40 d
M2
S0 Bt ™ i XV‘U 1 y i . Iy
YA N y s s AT (TR N T AT PRTer Y A T
f“'hw""'" R e, SURTRPTRS A EUT IR PPy Ik ek w»wIW'v /N W I\d\-,\-.ﬁ\-"\dﬂawﬁ’\ oI el VWA S AT
0 -60 df
-70 d -70 d
Start 30.0 MHz 501 pts Stop 3.0 GHz Start 2.0 GHz 501 pts Stop 25.0 GHz
i [ i (]
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Test Mode :

802.11b

Test Channel :

11

100kHz PSD reference Level

Channel Plot

Spectrum [ spectrum o
Ref Level 20.00 dBm Offset 2390 d2 & RBW 100 kHz Ref Level 20.00 dém Offset 2290 d2 & RBW 100 kHz
jo Att 20 d8 SWT 1ms @ VBW 200 kHz  Mode Sweep J» Att 20 d8 SWT 8 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max (@ 1Pk Max
Y Mi[1] 16.76 dBm M1i[1] 44.21 dBm)|
A AN PA j‘\,.'.J‘[ Mo A 2.4610020 GHz| MHM 2.4839850 GHz|
10 dey bl : ST - 10d ol
Ji Ny [ ) W | (]
\
od - od
7 \
W W/
10 d 10 d
20 dBm; -20 dem I‘“
-30 d a0d I‘P.
-40 d -40 d I
mm 'WM [ TR TPOPTT | RPON T IR0 Y WA U NPT YPO PR YOO 1 ERPTY
S0 d S0 d — s
60 der -60 der
70 dk 70 dk
F1
Il
CF 2.462 GHz 1001 pts Span 11.352 MHz Start 2.43 GHz 8001 pts Stop 2.565 GHz
L J ) o

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Spectrum = spectrum .
Ref Level 20.00 dBm  Offset 23,90 db @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.90 db & RBW 100 kHz
o Att 10de  SWT 29,7 ms @ VBW 300 kHz _Mode Sweep o Att 10de  SWT_ 230ms & VBW 300 kHz  Mode Sweep
(@ 1Pk View (@ 1Pk View
M1[1] 15.26 dBm| (| 111 M1[1] 14.06 dBm|
M1 2.46350 GHz 2.4820 GHz|
10 di M2[1] 54.52 dBm)| 10 di M2[1] 50.32 dBm)|
951.80 MHZ| 19.9270 GHz|
0 di ol
10 ds 0 d
D1 -13.240 dBrm D1 -13.240 dBrm
-20 dem 0 dem
0 a doa
-40 d \ 40 d
=od T v ’J \ P e ; N
) i Adrvgn,, I 11 FR . S Pt hpit ot LA [or ot b g A pb et o
it b A AR e I‘/““’”‘“"w LTS (R A ST P ey oot Sy YIS LIRSS PRty B v A
50 der 50 der
-70 d -70 d
Start 30,0 MHz 501 pts Stop 3.0 GHz | || Start 2.0 GHz 501 pts Stop 25.0 GHz
L b T [ b
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Test Mode :

802.11g

Test Channel :

01

100kHz PSD reference Level

Channel Plot

Spectrum

[ spectrum 2
Ref Level 20.00 dém Offset 2290 d2 & RBW 100 kHz Ref Level 20.00 dém Offset 2290 d2 & RBW 100 kHz
jo Att 20 d8 SWT 1ms @ VBW 200 kHz  Mode Sweep J» Att 20 d8 SWT 8 ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max (@ 1Pk Max
Mi[1] 9.22 dBm M1[1] 29.47 dBm)|
ML 2.4144940 GHz| 2.3098570 GHz|
10 df 10 df
f I i
J rml\ wtnd L gl il A Lt ,‘u«n»\.v,—» '-~“\~J"er\ It \A" [T uu' |
y f I wl y rn
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50 d W w‘“ﬂ'ﬁl i
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CF 2.412 GHz 1001 pts Span 24.474 MHz Start 2.31 GHz BO0D1 pts Stop 2.445 GHz

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Spectrum

= ||| spectrum 2
RefLevel 20.00 dBm  Offset 2390 dé @ RBW 100 kHz RefLevel 20.00 dBm  Offset 2390 dé @ RBW 100 kHz
o att 10de  SWT_ 29.7 ms @ VBW 300 kHz _Mode Swesp o att 10d8  SWT_ 230 ms @ VBW 300 kHz _Mode Sweep
(@ 1Pk view (@ 1Pk view
M1[1] 7.40 dBm| M1[1] 7.55 dBm|
2.40420 GHz 2.3900 GHz
1od mM2[1] L 54.97 dBm)| J'f\ o M2[1] 50.19 dBm)|
T 922.20 MHz 6.9810 GHz
0 di o) di
10 ds 0 d
20 dAm==p; 20780 dan NdBm=n 20,780 den
30 di Bod
50 df 1T -fo d P 2 N
gt | M, FUNSRIPS N0 L o tb s oA T J it iAo
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70d 70d
Start 50,0 MHz 501 pts Stop 3.0 GHz | (| Start 2.0 GHz 501 pts Stop 25.0 GHz
—
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Test Mode : 802.119g Test Channel : 06

100kHz PSD reference Level Channel Plot

Spectum | 2

Ref Level 20.00 dém Offset 2290 d2 & RBW 100 kHz

jo Att 20 d8 SWT 1ms @ VBW 200 kHz  Mode Sweep

(@ 1Pk Max
M1 M1[1] 13.45 dBm
2.4382470 GHz|
10 d | - ,f w{ o - vﬂm Jﬁl' o 'LII f b
) o PR L BT R A A =) {\‘f T o AT T Iy m,\
0 d I J -
J |
f L
o by |
" il i 0
EEE e

-20 der

CF 2.437 GHz 1001 pts

Span 24.468 MHz
—
L T[ ] | CERPER ]

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz

Spectrum = ||| spectrum 2
Ref Level 20.00 dBm  Offset 23,90 db @ RBW 100 kHz Ref Level 20.00 dBm  Offset 23.90 db & RBW 100 kHz
o att 10de  SWT_ 29.7ms @ VBW 300 kHz _Mode Sweep o Att 10de  SWT_ 230ms @ VBW 300 kHz Mode Sweep
(@ 1Pk View (@ 1Pk View
Mi[1] 11.49 dBm)| M1[1] 11.21 dBm|
S 2.43980 GHz| ||M1 2.4360 GHz
10 di M2[1] / 54.08 dBm)| 1[0 di M2[1] 50.25 dBm)|
1.60390 GHz| 6.9810 GHz
0 di 0|l
10 ds |‘ 0 d
1 6.550 dén | 01 6.550 dén
20 df \ 0 df
30 df T 30 d
-40 df ‘Ij 0 d
sod - \ Hod v
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-60 o -60 o
-70 d -70 d
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Test Mode :

802.11g

Test Channel :

11

100kHz PSD reference Level

Channel Plot

Spectrum

=

Ref Level 20.00 dém
jo Att 20 dB

Offset 2290 d2 & RBW 100 kHz

SWT 1ms @ VBW 200 kHz  Mode Sweep

jo Att

Ref Level 20.00 dém

Spectrum

=

Offset 2290 d2 & RBW 100 kHz

20 d8 SWT B8 ms @ VBW 300 kHz

Mode Sweep

(@ 1Pk Max

mM1[1]
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2.4931130 GHz|

I
e

dBmr

Lo i LU ol

A
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Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Spectrum = spectrum .
Ref Level 20.00 dBm  Offset 23.00 dB @ RBW 100 khz Ref Level 20.00 dBm _ Offset 23.90 dB @ RBW 100 kHz
o att 10d8  SWT_ 20.7 ms @ VBW 300 kHz _Mode Sweep o att 10d8  SWT 230 ms @ VBW 300kHz _Mode Sweep
(@ 1Pk view (@ 1Pk view
M1[1] 5.17 dBm M1[1] +.55 dBm
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Test Mode :

802.11ax HE20

Test Channel :

01 Full RU

100kHz PSD reference Level

Channel Plot

Spectrum

=

Ref Level 20.00 dém
jo Att 20 dB

Offset 2290 d2 & RBW 100 kHz
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR100638B

Test Mode : 802.11¢g
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