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History of this test report

Report No. Version Description Issued Date
FRIN1013E 01 Initial issue of report Dec. 21, 2021
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Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
Under limit
3.1 15.407(b) Unwanted Emissions Pass 3.25dB at
2500.000 MHz
3.2 1;35(7);) 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 declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.

Reviewed by: Keven Cheng
Report Producer: Celery Wei
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1  General Description
1.1 Product Feature of Equipment Under Test

GSM/WCDMAJ/LTE/5G NR, Bluetooth, Wi-Fi 2.4GHz 802.11b/g/n/ax, Wi-Fi 5GHz 802.11a/n/ac/ax,
Wi-Fi 6GHz 802.11ax, NFC, GNSS and WPC/WPT.
Product Feature

Sample 1 EMMC 12G + 256GB

Sample 2 EMMC 8G + 256GB
WWAN: PIFA Antenna
WLAN 2.4GHz:

<Ant. 17>: PIFA Antenna
<Ant. 18>: PIFA Antenna
WLAN 5GHz:

<Ant. 16>: PIFA Antenna
<Ant. 18>: PIFA Antenna
WLAN 6GHz:

<Ant. 16>: PIFA Antenna
<Ant. 18>: PIFA Antenna
Bluetooth:

<Ant. 17>: PIFA Antenna
<Ant. 18>: PIFA Antenna
GPS/Glonass/BDS/Galileo/SBAS/QZSS : PIFA Antenna
NFC: Planar Antenna
WPC/WPT: Coil Antenna

Antenna Type

Antenna information

2400 MHz ~ 2483.5 MHz . . | <Ant. 17>:-4.4
(Bluetooth) Peak Gain (dBi) <Ant. 18>: -2.0
2400 MHz ~ 2483.5 MHz . . | <Ant. 17>:.-4.4
(WLAN) Peak Gain (dBY) | _ani 185 2.0

. . | <Ant. 16>:-1.5
5250 MHz ~ 5350 MHz Peak Gain (dBi) <Ant. 18> -4.5

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

Explanations in report summary.

1.2 Modification of EUT

No maodifications are made to the EUT during all test items.
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1.3

1.4

Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No0.58, 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.
03CH20-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

Applicable Standards

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

¢+ FCC Part 15 Subpart C §15.247

¢+ FCC Part 15 Subpart E

+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r02

+ FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO02rO1.

+ FCC KDB 971168 D01 Power Meas. License Digital Systems v03r01

+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation during
the test.

2. The TAF code is not including all the FCC KDB listed without accreditation.
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2 Test Configuration of Equipment Under Test

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: 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 X plane as worst plane.

2.1 Carrier Frequency and Channel

2400-2483.5 MHz 2400-2483.5 MHz 5250~5350 MHz
Bluetooth 802.11ax HE20 802.11ac VHT40
Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)
78 2480 11 2462 62 5310

2.2 Test Mode

The final test modes consider the modulation and the worst data rates as shown in the table

below.

<Co-Location>

Modulation Data Rate

2.4GHz 802.11ax HE20 (Partial RU26/8) for MIMO <Ant. 17 + 18>

5GHz 802.11ac VHT40 for <MIMO Ant. 16+18> + LTE Band 7 MCSO0 +MCS0 + QPSK

Bluetooth for Ant. 17 +

5GHz 802.11ac VHT40 for <MIMO Ant. 16+18> + LTE Band 7 IMbps +MCS0 + QPSK

Bluetooth for Ant. 18 +
5GHz 802.11ac VHT40 for <MIMO Ant. 16+18> + LTE Band 7

Remark:

1. For Radiated Test Cases, the tests were performed with USB Cable 1 and Sample 1.

2. During the Radiated Spurious Emission test, the EUT turn on the WWAN functions simultaneously,
the WWAN mode selected the frequency band with the closest transmission frequency and used

1Mbps + MCSO0 + QPSK

the WLAN worst case output 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
Earphone ‘ 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
AC I/P:
1. |Notebook DELL Latitude5310  |FCC DoC N/A Unshielded, 1.2 m
DC O/P:
Shielded, 1.8 m
2. |Bluetooth Base Station |R&S CBT32 N/A N/A Unshielded, 1.8 m
3. |System Simulator R&S MT8821C N/A N/A Unshielded, 1.8 m

2.5 EUT Operation Test Setup

For Bluetooth test items, utility “QRCT Version 4.0.00158.0” was installed in Notebook which was
programmed in order to make the EUT get into the engineering modes to contact with base station to
provide channel selection, power level, data rate and the application type and for continuous

transmitting signals.

For WLAN test items, EUT (SW: SKQ1.211006.001) get into the engineering modes to provide channel
selection, power level, data rate and the application type and for continuous transmitting signals.

For WLAN Partial RU test items, utility “QSPR Version 5.0-00188” 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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3 Test Result
3.1 Unwanted Emissions Measurement
This section is to measure unwanted emissions through radiated measurement for band edge spurious

emissions and out of band emissions measurement.

<Limit of Unwanted Emissions>
(1) Unwanted spurious emissions fallen in restricted bands shall comply with the general field

strength limits as below table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

Note: The following formula is used to convert the EIRP to field strength.

'é_ 1000000~/30P

N

MV/m, where P is the eirp (Watts)

EIRP (dBm) Field Strength at 3m (dBuV/m)
-27 68.3

(2) KDB789033 D02 v02r01 G)2)c)
(i) Sections 15.407(b)(1-3) specifies the unwanted emissions limit for the U-NII-1 and U-NII-2
bands. As specified, emissions above 1000 MHz that are outside of the restricted bands are
subject to a peak emission limit of =27 dBm/MHz.
(i) Section 15.407(b)(4) specifies the unwanted emissions limit for the U-NII-3 band. A band
emissions mask is specified in Section 15.407(b)(4)(i). The emission limits are based on the use
of a peak detector.

3.1.1 Measuring Instruments
See list of measuring equipment of this test report.

TEL : 886-3-327-0868 Page Number 1 90f 16
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3.1.2 Test Procedures
1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

Section G) Unwanted emissions measurement.
(1) Procedure for Unwanted Emissions Measurements Below 1000MHz

. RBW = 120 kHz

. VBW = 300 kHz

+  Detector = Peak

«  Trace mode = max hold

(2) Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz

. RBW =1 MHz

- VBW=2=3MHz

. Detector = Peak

+  Sweep time = auto

«  Trace mode = max hold

(3) Procedures for Average Unwanted Emissions Measurements Above 1000MHz

. RBW =1 MHz

+  VBW =10 Hz, when duty cycle is no less than 98 percent.

«  VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

2. The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

3. The EUT is set 3 meters away from the receiving antenna which is mounted on the top of a
variable height antenna tower.

4. The antenna is a broadband antenna and its height is adjusted between one meter and four
meters above ground to find the maximum value of the field strength for both horizontal
polarization and vertical polarization of the antenna.

5. For each suspected emission, the EUT is arranged to its worst case and then adjust the antenna

tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the maximum

reading.
TEL : 886-3-327-0868 Page Number : 10 of 16
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7. Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-*.

8. Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic

“ o

emission level is with at least 6 dB margin against average limit line, the position is marked as “-“.

3.1.3 Test Setup
For radiated emissions below 30MHz

i | RX Antenna
- im -

Metal Full Soldered Ground Plane

=0 oo

System Simulator

=

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz

P Antenna

im

.

I
Metal Full Soldered Ground Plane

L —

Spectrum Analyzer | Receiver

System Simulator

TEL : 886-3-327-0868 Page Number 1 11 of 16
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For radiated test from 1GHz to 18GHz

) I | EUT :-ﬂ— Im —_—;

Metal Full Soldered Ground Plang

System Simulator

..

Spectrum Analyzer / Receiver

For radiated test above 18GHz

RX Antenna

I' 00

- Spectrum Analyzer / Receiver
System Simulator
TEL : 886-3-327-0868 Page Number 1 12 of 16
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3.1.4 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)
The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB

lower than the limit line is not reported.
There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out

very similar.

3.1.5 Test Result of Radiated Spurious at Band Edges
Please refer to Appendix A and B.

3.1.6 Duty Cycle
Please refer to Appendix C.

3.1.7 Test Result of Radiated Spurious Emissions (30MHz ~ 10th Harmonic)
Please refer to Appendix A and B.
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FAX : 886-3-327-0855 Issued Date : Dec. 21, 2021
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 101



e’ FCC CO-LOCATION RADIO TEST REPORT Report No. : FRIN1013E

SPORTON LAB.

3.2 Antenna Requirements

3.2.1 Standard Applicable
If transmitting antenna directional gain is greater than 6 dBi, both the peak transmit power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6 dBi.

3.2.2 Antenna Anti-Replacement Construction
An embedded-in antenna design is used.

3.2.3 Antenna Gain
The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.

TEL : 886-3-327-0868 Page Number 114 0f 16
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4 List of Measuring Equipment

. . Calibration
Instrument Brand Name | Model No. | Serial No. |Characteristics Date Test Date Due Date Remark
EMI Test . MY602410 Dec. 04, 2021~ Radiation
. Keysight N9010B 10Hz~44GHz | Jul. 12, 2021 Jul. 11, 2022
Receicver 55 Dec. 17, 2021 (03CH20-HY)
. Dec. 04, 2021~ Radiation
Preamplifier COM-POWER | PAM-103 18020201 | 1MHz-1000MHz | Jan. 04, 2021 Jan. 03, 2022
Dec. 17, 2021 (03CH20-HY)
. EMC118A45S Dec. 04, 2021~ Radiation
Amplifier EMCI 980792 N/A Nov. 15, 2021 Nov. 14, 2022
E Dec. 17, 2021 (03CH20-HY)
. Dec. 04, 2021~ Radiation
Preamplifier EMEC EM18G40G | 060801 | 18GHz~40GHz | Jun. 22, 2021 Jun. 21, 2022
Dec. 17, 2021 (03CH20-HY)
Rohde & Dec. 04, 2021~ Radiation
Loop Antenna HFH2-722 100315 | 9 kHz~30 MHz | Jan. 04, 2021 Jan. 03, 2022
Schwarz Dec. 17, 2021 (03CH20-HY)
CBL L
. 55606 & Dec. 04, 2021~ Radiation
Bilog Antenna TESEQ 6111D&00802 30MHz~1GHz | Oct. 17, 2021 Oct. 16, 2022
08 Dec. 17, 2021 (03CH20-HY)
N1DO01N-06
SCHWARZBE 9120D-022 Dec. 04, 2021~ Radiation
Horn Antenna BBHA 9120 D 1GHz~18GHz | Jun. 23, 2021 Jun. 22, 2022
CK 94 Dec. 17, 2021 (03CH20-HY)
SHF-EHF Horn | SCHWARZBE Dec. 04, 2021~ Radiation
BBHA9170 00991 18GHz-40GHz | May 12, 2021 May 11, 2022
Antenna CK Dec. 17, 2021 (03CH20-HY)
Dec. 04, 2021~ Radiation
Hygrometer TECPEL DTM-303B | TP200728 N/A Mar. 09, 2021 Mar. 08, 2022
Dec. 17, 2021 (03CH20-HY)
519229/2,8 .
HUBER + SUCOFLEX Dec. 04, 2021~ Radiation
RF Cable 04015/2,80 N/A Jan. 20, 2021 Jan. 19, 2022
SUHNER 102 Dec. 17, 2021 (03CH20-HY)
4027/2
WLK4-1000-1 .
1.53GHz Low . Dec. 04, 2021~ Radiation
. Wainwright [530-8000-40S| SN27 N/A May 25, 2021 May 24, 2022
Pass Filter S Dec. 17, 2021 (03CH20-HY)
WHKX12-270 .
) . Dec. 04, 2021~ Radiation
Filter Wainwright | 0-3000-18000 SN8 N/A Mar. 26, 2021 Mar. 25, 2022
Dec. 17, 2021 (03CH20-HY)
-60ST
WHKX8-6090 .
. L Dec. 04, 2021~ Radiation
Filter Wainwright | -7000-18000- SN99 N/A Nov. 04, 2021 Nov. 03, 2022
Dec. 17, 2021 (03CH20-HY)
40SS
) E3 RK-00215 Dec. 04, 2021~ Radiation
Software Audix N/A N/A N/A
6.2009-8-24 6 Dec. 17, 2021 (03CH20-HY)
AM-BS-4500- Dec. 04, 2021~ Radiation
Antenna Mast EMEC N/A im~4m N/A N/A
B Dec. 17, 2021 (03CH20-HY)
Dec. 04, 2021~ Radiation
Turn Table EMEC TT2000 N/A 0~360 Degree N/A N/A
Dec. 17, 2021 (03CH20-HY)
Control Turn Dec. 04, 2021~ Radiation
Controller EMEC EM1000 N/A N/A N/A
table & Ant Mast Dec. 17, 2021 (03CH20-HY)
TEL : 886-3-327-0868 Page Number ;15 0f 16
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5 Uncertainty of Evaluation
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 59dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHZz)
Measuring Uncertainty for a Level of Confidence 52 dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)
Measuring Uncertainty for a Level of Confidence 57dB
of 95% (U = 2Uc(y)) '
TEL : 886-3-327-0868 Page Number : 16 of 16
FAX : 886-3-327-0855 Issued Date : Dec. 21, 2021
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 101
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FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Appendix A. Radiated Spurious Emission

Test Engineer :

Bill Chang, JC Liang and Nick Yu

Temperature :

18~20°C

Relative Humidity :

65~68%

MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>
WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

2.4GHz 2400~2483.5MHz

MIMO <Ant. 17+18> WLAN 2.4G 802.11ax HE20 (Partial RU26/8) CH11 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
17+18 (MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
* 2462 118.9 - 109.1 27.55 8.52 36.3 100 58 P H
* 2462 110.55 - 100.75 27.55 8.52 36.3 100 58 A H
2483.6 67.5 -6.5 74 57.59 27.63 8.56 36.31 100 58 P H
2500 50.75 -3.25 54 40.75 27.7 8.59 36.32 100 58 A H
802.11ax
P H
HE20
A H
Partial 26/8
* 2462 114.36 - 104.56 27.55 8.52 36.3 384 292 P \%
CH11
* 2462 106.85 - 97.05 27.55 8.52 36.3 384 292 A \%
2462MHz
2483.76 65.33 -8.67 74 55.41 27.64 8.56 36.31 384 292 P Y,
2500 44.39 -9.61 54 34.39 27.7 8.59 36.32 384 292 A \%
P Y,
A \%
TEL : 886-3-327-0868 Page Number Al of A1l
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Band 2 - 5250~5350MHz

MIMO <Ant. 16+18> WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
16+18 (MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
5077.52 50.71 -23.29 74 42.9 33.06 12.47 | 37.72 100 301 P H
5010.2 42.08 -11.92 54 34.3 33.08 12.39 37.69 100 301 A H
* 5310 109.13 - - 101.26 32.94 12.73 37.8 100 301 P H
* 5310 101.04 - - 93.17 32.94 12.73 37.8 100 301 A H
802.11ac 5350.08 56.19 -17.81 74 48.54 32.7 12.77 37.82 100 301 P H
VHT40 5351.04 49.18 -4.82 54 41.53 32.7 12.77 37.82 100 301 A H
CH 62 5004.08 49.49 -24.51 74 41.71 33.09 12.38 37.69 319 259 P \%
5310MHz 5012.92 39.92 | -14.08 54 32.14 | 33.07 124 | 3769 | 319 | 259 | A |V
* 5310 106.68 - - 98.81 32.94 12.73 37.8 319 259 P \%
* 5310 97.99 - - 90.12 32.94 12.73 37.8 319 259 A \%
5351.04 56.44 -17.56 74 48.79 32.7 12.77 37.82 319 259 P \%
5351.04 48.73 -5.27 54 41.08 32.7 12.77 37.82 319 259 A \%
TEL : 886-3-327-0868 Page Number : A2 of A11

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>
WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

112:1188/ (MHz) (dBpV/im)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (PIA)| (HN)
4874 4591 -28.09 74 38.68 32.54 12.29 37.6 - - P H
802. 11ax 7311 47.32 -26.68 74 33.07 36.78 16 38.53 - - P H
(Partial 10620 49.07 -24.93 74 33.31 38.82 18.66 | 41.72 100 285 P H
RU26/8) 10620 40.34 -13.66 54 24.58 38.82 18.66 | 41.72 100 285 A H
CH11 15930 50.22 -23.78 74 33.73 37.46 23.44 44.41 114 317 P H
2462MHz 15930 41.62 |-12.38 54 2513 | 37.46 | 2344 | 4441 | 114 | 317 | A | H
+ H
802.11ac H
VHT40 4874 44.87 -29.13 74 37.64 32.54 12.29 37.6 - - P \%
CH 62 7311 4758 | -26.42 74 3333 | 36.78 16 38.53 - - P |V
5310MHz 10620 48.44 | -2556 74 3268 | 3882 | 1866 | 4172 | 325 | 34 | P | V
* 10620 40.31 -13.69 54 24.55 38.82 18.66 41.72 325 34 A Vv
LTE Band 7 15930 50.19 -23.81 74 33.7 37.46 23.44 44.41 368 28 P \%
CH21100 15930 41.71 -12.29 54 25.22 37.46 23.44 44.41 368 28 A Vv
2535MHz v
\%

TEL : 886-3-327-0868 Page Number : A3 of A1l

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Ant. 17_BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

2.4GHz 2400~2483.5MHz

Ant. 17_BT_CH78 (Band Edge @ 3m)

BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
17 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 2480 104.81 - - 104.95 27.62 8.55 36.31 | 351 | 245 P H
* 2480 80.02 - - - - - - - - A H
2499.64 66.5 -7.5 74 66.54 27.7 8.58 36.32 | 351 | 245 P H
2499.64 41.71 -12.29 54 - - - - - - A H
H
BT
H
CH 78
* 2480 103.02 - - 103.16 27.62 8.55 36.31 | 374 | 279 P \Y
2480MHz
* 2480 78.23 - - - - - - - - A |V
2496.56 53.2 -20.8 74 53.25 27.69 8.58 36.32 | 374 | 279 P \Y
2496.56 28.41 -25.59 54 - - - - - - A |V
\Y
\Y
TEL : 886-3-327-0868 Page Number : Adof A1l

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Band 2 - 5250~5350MHz

MIMO <Ant. 16+18> WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
16+18 (MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
5076.84 47.91 -26.09 74 40.11 33.05 12.47 | 37.72 100 300 P H
5086.02 38.9 -15.1 54 31.07 33.07 12.48 37.72 100 300 A H
* 5310 105.16 - - 97.29 32.94 12.73 37.8 100 300 P H
* 5310 97.1 - - 89.23 32.94 12.73 37.8 100 300 A H
802.11ac 5350.56 49.74 -24.26 74 42.09 32.7 12.77 37.82 100 300 P H
VHT40 5350.32 41.69 -12.31 54 34.04 32.7 12.77 | 37.82 100 300 A H
CH 62 5074.46 49.88 -24.12 74 42.08 33.05 12.47 37.72 318 252 P \%
5310MHz 5081.26 4221 | -11.79 54 3439 | 33.06 | 1248 | 37.72 | 318 | 252 | A | V
* 5310 106.85 - - 98.98 32.94 12.73 37.8 318 252 P \%
* 5310 98.25 - - 90.38 32.94 12.73 37.8 318 252 A \%
5355.12 49.97 -24.03 74 42.29 32.72 12.78 | 37.82 318 252 P \%
5350.08 43.3 -10.7 54 35.65 32.7 12.77 37.82 318 252 A \%
TEL : 886-3-327-0868 Page Number : A5 of A1l

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Ant. 17_BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

BT+WIFI | Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
17/16+18 (MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
4960 47.71 -26.29 74 40 33.02 12.35 | 37.66 P H
4960 22.92 -31.08 54 - - - - - - A H
BT Tx 7440 47.19 -26.81 74 33.65 36.22 15.95 | 38.63 P H
CH78 7440 22.4 -31.6 54 - - - - - - A H
2480MHz 10620 49.09 |-24.91 74 3333 | 3882 | 1866 4172 | 100 K 326 | P | H
+ 10620 41.07 -12.93 54 25.31 38.82 18.66 | 41.72 100 326 A H
802.11ac 15930 50.21 -23.79 74 33.72 37.46 23.44 44.41 102 325 P H
VHT40 15930 42.16 -11.84 54 25.67 37.46 23.44 44.41 102 325 A H
CH 62 4960 46.98 -27.02 74 39.27 33.02 12.35 37.66 P \%
5310MHz 4960 2219 |-31.81 54 - - - - - - AV
+ 7440 46.56 -27.44 74 33.02 36.22 15.95 | 38.63 P \%
LTE Band 7 7440 21.77 |-32.23| 54 - - - - - - AV
CH21100 10620 49.8 -24.2 74 34.04 38.82 18.66 41.72 328 257 P \%
2535MHz 10620 41.1 -12.9 54 25.34 38.82 18.66 41.72 328 257 A Vv
15930 50.55 -23.45 74 34.06 37.46 23.44 44.41 333 311 P \%
15930 42.07 -11.93 54 25.58 37.46 23.44 44.41 333 311 A \%
TEL : 886-3-327-0868 Page Number : A6 of A1l
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SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Ant. 18 BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5G 802.11ac VHT40 CH62 + LTE Band 7

2.4GHz 2400~2483.5MHz

Ant. 18_BT (Band Edge @ 3m)

BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
18 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 2480 110.1 - - 110.24 27.62 8.55 36.31 | 101 285 P H
* 2480 85.34 - - - - - - - - A H
2495.28 61.98 -12.02 74 62.04 27.68 8.58 36.32 | 101 285 P H
2495.28 37.22 -16.78 54 - - - - - - A H
H
BT
H
CH 78
* 2480 106.63 - - 106.77 27.62 8.55 36.31 | 390 274 P \Y
2480MHz
* 2480 81.87 - - - - - - - - A \Y
2496.96 56.27 -17.73 74 56.32 27.69 8.58 36.32 | 390 274 P \Y
2496.96 31.51 -22.49 54 - - - - - - A \%
\Y
\Y
TEL : 886-3-327-0868 Page Number : A7 of A11
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SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Band 2 - 5250~5350MHz
<Ant. 16+18> WLAN 5G WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
16+18 (MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
5014.28 55.37 -18.63 74 47.6 33.07 12.4 37.7 100 298 P H
5020.74 44.55 -9.45 54 36.79 33.06 12.4 37.7 100 298 A H
* 5310 107.99 39.79 68.2 100.12 32.94 12.73 37.8 100 298 P H
* 5310 99.09 45.09 54 91.22 32.94 12.73 37.8 100 298 A H
802.11ac 5350.8 55.12 -18.88 74 47.47 32.7 12.77 37.82 100 298 P H
VHT40 5355.36 45.05 -8.95 54 37.37 32.72 12.78 | 37.82 100 298 A H
CH 62 5023.46 49.79 -24.21 74 42.03 33.05 12.41 37.7 390 242 P \%
5310MHz 5084.66 39.42 | -14.58 54 3159 | 33.07 | 1248 | 37.72 | 390 | 242 | A | V
* 5310 106.55 38.35 68.2 98.68 32.94 12.73 37.8 390 242 P \%
* 5310 98.45 44.45 54 90.58 32.94 12.73 37.8 390 242 A \%
5351.04 53.62 -20.38 74 45.97 32.7 12.77 | 37.82 390 242 P \%
5350.08 44.22 -9.78 54 36.57 32.7 12.77 37.82 390 242 A \%
TEL : 886-3-327-0868 Page Number : A8 of A1l

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Ant. 18_BT_CH78 + MIMO <Ant. 17+18> WLAN 5G 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

BT+WIFI | Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
ANT Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
18/16+18 (MHz) |(dBpV/m)| (dB) |(dBuV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A)|(HIV)
4960 47.66 -26.34 74 39.95 33.02 12.35 | 37.66 - - P H
4960 229 -31.1 54 - - - - - - A H
BT Tx 7440 46.9 -27.1 74 33.36 36.22 15.95 | 38.63 - - P H
CH78 7440 22.14 -31.86 54 - - - - - - A H
2480MHz 10620 48.58 -25.42 74 32.82 38.82 18.66 41.72 100 358 P H
+ 10620 40.87 -13.13 54 25.11 38.82 18.66 | 41.72 100 358 A H
802.11ac 15930 49.72 -24.28 74 33.23 37.46 23.44 44.41 115 325 P H
VHT40 15930 41.66 -12.34 54 25.17 37.46 23.44 44.41 115 325 A H
CH 62 4960 46.68 -27.32 74 38.97 33.02 12.35 37.66 - - P \%
5310MHz 4960 21.92 | -32.08 54 - - - - - - AV
+ 7440 46.89 -27.11 74 33.35 36.22 15.95 | 38.63 - - P \%
LTE Band 7 7440 2213 |-31.87| 54 - - - - - - AV
CH21100 10620 49.12 -24.88 74 33.36 38.82 18.66 41.72 325 28 P \%
2535MHz 10620 41.07 -12.93 54 25.31 38.82 18.66 41.72 325 28 A Vv
15930 51.27 -22.73 74 34.78 37.46 23.44 44.41 381 138 P \%
15930 41.77 -12.23 54 25.28 37.46 23.44 44.41 381 138 A \%
TEL : 886-3-327-0868 Page Number : A9 of A11

FAX : 886-3-327-0855




ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FRIN1013E

Emission below 1GHz

MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>
WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(LF)
WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |[(cm) (deg) |(P/A)|(H/V)
30.97 22.75 -17.25 40 33.6 23.9 0.97 35.72 - - P H
191.99 28.24 -15.26 43.5 46.54 14.79 2.4 35.49 - - P H
245.34 26.27 -19.73 46 41.03 17.89 2.73 35.38 - - P H
569.32 29.19 -16.81 46 33.69 25.81 4.2 34.51 - - P H
845.77 32.61 -13.39 46 32.2 28.7 5.26 33.55 - - P H
937.92 34.8 -11.2 46 32.62 29.8 5.58 33.2 - - P H
H
H
H
H
LF
30.97 32.14 -7.86 40 42.99 23.9 0.97 35.72 - - P \%
39.7 29.25 -10.75 40 44.41 19.45 1.11 35.72 - - P Vv
123.12 24.14 -19.36 43.5 40.39 17.44 1.92 35.61 - - P \%
188.11 24.71 -18.79 43.5 43.11 14.73 2.37 35.5 - - P \Y,
751.68 32.05 -13.95 46 33.42 27.67 4.84 33.88 - - P \%
919.49 34.52 -11.48 46 33.09 29.17 5.53 33.27 - - P \%
Vv
\%
\%
\%
1. No other spurious found.
2. All results are PASS against limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL : 886-3-327-0868 Page Number : A10 of A1l
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SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

A calculation example for radiated spurious emission is shown as below:

WIFI Note | Frequency Level Over Limit Read | Antenna | Path |Preamp |CHain| Table |Peak| Pol.
CHain. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
Simultaneously (MHz) (dBpV/m)| (dB) [(dBuV/m )| (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HIV)
802.11b 2390 5545 | -1855| 74 5451 | 3222 | 458 | 3586 103 | 308 | P | H

CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 | 103 | 308 A H

1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) = Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)

For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)

= -10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : All of A11




ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FRIN1013E

Appendix B. Radiated Spurious Emission Plots

Temperature : 18~20°C

Test Engineer : Bill Chang, JC Liang and Nick Yu
Relative Humidity : (65~68%

Note symbol

-L Low channel location

-R | High channel location

TEL : 886-3-327-0868 Page Number : BlofB21
FAX : 886-3-327-0855



e% FCC CO-LOCATION RADIO TEST REPORT Report No. : FRIN1013E

SPORTON LAB.

MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>
WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

2.4GHz 2400~2483.5MHz
MIMO <Ant. 17+18> WLAN 2.4G 802.11ax HE20 (Partial RU26/8) CH11 (Band Edge @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11ax HE20 Partial RU26/8 CH11 2462MHz

17+18 Horizontal Fundamental

Date: 20211245 evel (@BuVim) Date: 202142415

N
o
» N e’ \ ﬁ
ez

Iz g Pz
i et 14 ok 4
700 WM 700
I i gt
52 523 bt
ARSI SSSUS PSR SRS B R
350 350
12 15|
350 2463 2455.2467 2450 24712473 2475 477 2470 401 2403 2AT5. 49T 2400 2401 2493 TSR0 2500 T L N (S - R T )
Freauency i) Frequency (M)
site 03CH20-HY site 03CH20-HY
Condition PEAK_BE_74 3m 91200_02294_1110622 HORIZONTAL Condition PEAK_74 3m 9120>_02294_1110622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
o 030 Date: 20214245 o Date: 20214245
1225 1225
1050 =N 1050
P \
700 N 70
N e s [ s
52 o= jm—— 52 l
T — L
5 N
17 13|
450 7453 74557467 74G0 2471, 7473 24752477 7478, 491 7463 7455, 7457 7409 2451 2493 4G5 247, 7500 L N 1 = Ty )
reauency () Hreauency (W)
sire 03CH20-HY site 03CH20-HY
Condition AV6_BE_54 3m 9120D_02294_1110622 HORTZONTAL Condition AV6_54 3m 91200_02294_1110622 HORTZONTAL
RBW-1000.000KHz VBW0.0I0KHz SWT:Auto RBW-1000.000KHz VBW0.0I0KHz SWT:Auto

Avg.

TEL : 886-3-327-0868 Page Number : B2 of B21
FAX : 886-3-327-0855



SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11ax HE20 Partial RU26 8CH11 2462MHz

17+18

Vertical

Fundamental

A @BuVim) Date: 20211215,

A @Buvim)

Date: 20211215,

Avg.

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

1225
osa f\ 1080
,
fa Y
Lz Hﬂ,\\w Lz
e e 74 pe 74
700 Wwww v 704 I
!
524 e s2s) L
K B s
350 350
s 15
6074632455 7467 468 2471473 4TS 47T 470 48 7403 45 T4 2480 740 2485 2453457, 7500 oo e o e 7o e e 7o 00
Frequancy (i) Frequency ()
site 03CH20-HY site 03CH20-+HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL Condition PEAK_74 3m 9120D_02294_1110622 VERTICAL
REW-1000.000KKHz VBW-3000.000KHz SWT:Auto REW-1000.000KKHz VBW:3000.000KHz SWT:Auto
0 Dot 20211245 vt 0 Dot 20211245
1225 1225
.
1050 ™ 1050
s N 4
0 7
S AVG_BE 54/ VG 54
524 < Py |
AT
w1 L
350/ e s e B
s 13
67463 2455 7467 2460 2471 2473 2475 2477 2473 457 2403 24T 240 2480 2491 2485 2495 24577500 G on ez 7z 7 )
Freauency i Frequency (¥
site 03cH20-+Y site 03cH20-+Y
Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL Condition AV6_54 3m 9120D_02294_1110622 VERTICAL

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Band 2 - 5250~5350MHz
MIMO <Ant. 16+18> WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH62 5310MHz - L

16+18 Horizontal Fundamental

el (dBuVim) Date: 20211246 evel (@BuVim)

Date: 20211246

1225

m 1050]
700) J ool L T b 1 L = PEAK(UNE,

N it W
& M

T SO Y OV NP PR PR B wj [P Bea— g L
350) 0
14 174

oSS 0. 5070 50%. 510 SRA0 ER60 5705100 5270, 525 5360, 270 50 B9T0. 5540 T o oo o0 o oo )

Treasency i Hreaveney i)
03CH20-HY 03CH20-HY

Condition PEAK_BE_74 3m 9120D_02294_1110622 HORIZONTAL Condition PEAK(UNIT) 3m 9120D_02294_1110622 HORIZONTAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

vel (dBuVim) Date: 20211246

00 5030, 5050. 5070, 5090. 5110, 5130, 5150, 5170, 5190, 5210, 5230, 5250, 5270, 5200, 5310, 5340
Site £03CH20-HY

Condition + AV6_BE_54 3m 9120D_02294_1110622 HORIZONTAL
+ RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868

Page Number : B4 of B21
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WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH62 5310MHz - R

16+18 Horizontal Fundamental

Date: 20211215,

W{M‘vw/‘\
i

e ™
524 it
b M Wi f
o T p—
350
12
220w Eo s mie e Bwo 5o me0 so B0 50
freauency (W)
site 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 HORIZONTAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

\
\ AVG BE 54/
525 //J S 8654
e ——
. T~ —— ]
Condition AV6_BE_54 3m 9120D_02294_1110622 HORIZONTAL

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868
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WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH62 5310MHz - L

16+18 Vertical Fundamental

Date: 20211216 A @Buvim)

Date: 20211216

e
a3 a3
700] 700 e peakumn/

avG 54
52

"
Wl b SmAAAS ¢

Bl ——
350 0]t
73| 122
00 5030, 5050, 5070, 5090, 5110, 5150, 5150 5170, 5190, 5210, 5230, 5250 5270, 5290, B0 53 000 000 5000 000 ED 000 7000
Frequency (Mhe) Freauency (Me)
site 03CH20-HY site 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL Condition PEAK(UNIT) 3m 9120D_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

Date: 20211216

00 5030, 5050, 5070, 5090, 5110, 5130, 5150, 5170, 5190, 5210 5230, 5260. 5270, 5290. 5310,
Frequency (MH2)
site 03CH20-HY

Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL
RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH62 5310MHz - R

16+18 Vertical Fundamental

Date: 20211215,

s,
]
o ot 4
d
W

e
524 e
i

wibbl e MWWMMWMMWWM
350
12

a3 s e swn o . s s B o S0 50

froaquency (i)

site 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

Date: 20211215,

L [

v \\
700
5251 /’ Do

20 5250, 5270, 529, 5310 5390, 5350 5370 5990 5410 5430, 5460
Frequency (MH2)

site 03CH20-HY

Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : B7 of B21
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MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>
WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

WLAN 2.4G 802.11 ax20(Partial RU26/8)_Tx_Ch11+
ANT
WLAN 5G 802.11ac(40)_Tx_Ch62 + LTE Band 7
17+18/
Horizontal Vertical
16+18
Zoof MU AL P A i oo AL P A i
o e o o o0 o030 o o
Condiion PEAKLUNT) 391200, 02294 1110622 HORTZONTTAL Cociron PEAKLUNT) 3 91200 02296 1110622 VERTICAL
Peak
Avg.
TEL : 886-3-327-0868 Page Number : B8 of B21

FAX : 886-3-327-0855
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Ant. 17_BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7
2.4GHz 2400~2483.5MHz

Ant. 17_BT_CH78 (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT BT CH78 2480MHz
17 Horizontal Fundamental

A g8y Date: 2021-12-16 A @Buvim) Date: 20211216

1225 1225

\ 4 pEA 74

PEAK BE 74
700 700
e gt I
52.5WM (RN fenist e 22 J
NN SOOI PSS el g el
350 a5t o

2465, 2467, 2489.2491. 2493 24952497, 7500 000 300, 400 4700,

900, 7100,
Froquoncy (MHz)

site ¥ site 03CH20-HY
Condition PEAK_BE_74 3m 9120>_02294_1110622 HORIZONTAL Condition PEAK_74 3m 9120D_02294_1110622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Autc

Peak

TEL : 886-3-327-0868 Page Number : B9 of B21
FAX : 886-3-327-0855
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

17 Vertical Fundamental

Date: 2021-12-16 A (0B

Date: 20211216

1225

1050] 1
\

PEAK BE 74

\ pe 74
00| \\M‘ 700l N
3 \]
sesf . s2sf
o o i

O S PSP PO AN DR WP s i

000 0. 100 700, 7 i 2500 0. 2700 3000
mmmmmmmmmm Frequency (MHz)

site 03CH20-HY

Condition PEAK_BE_74 3m 9120>_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

site 03CH20-HY
Condition PEAK_74 3m 9120D_02294_1110622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 886-3-327-0868

Page Number : B10 of B21
FAX : 886-3-327-0855



SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR1IN1013E

Band 2 - 5250~5350MHz

MIMO <Ant. 16+18> WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI

Band 2 5250~5350MHz Band Edge @ 3m

ANT

802.11ac VHT40 CH62 5310MHz

16+18

Horizontal

Fundamental

el dBuVim) Date: 20211204

s
a5
700
",

PEAK [BE 74

Wy
MMW”W*wmewmeaw,-.

00 ED 5350, 70, 5390, ED E 450, 5450

evel (@BuVim)

Date: 20211204

1

ool U ——H ! L Lj

PeAKuND)

A6 54

| e
PO [P ——

000 2000, 3000,

Avg.

Date: 20211204

FT\\

1

ave g 54|

—_—

00

Site
Condition

ED 5350, 370, 5390, ED EE 450, 5450
Frequency (Miz)

£03CH20-HY

+ AV6_BE_54 3m 9120D_02294_1110622 HORIZONTAL

+ RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

400, 5000, 5000, 7000
Frequency (MH2) Frequency (MH2)
03CH20-HY 03CH20-HY
Condition PEAK_BE_74 3m 9120>_02294_1110622 HORIZONTAL Condition PEAK(UNII) 3m 91200_02294_1110622 HORTZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
vel (dBuVim)

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 8802.11ac VHT40CH62 53100MHz

16+18 Vertical Fundamental

Date: 20211204 A (0B

Date: 20211204

1
1050] 1050]
a75) 875
PEAK BE 74 L
700} 700] [T
N avG 54|
5250

E T FoaprT—
g ot i b

175 175
00 550 5950, 570 5390, ER 5430, 450, 5450 000 2000 3000 2000, 000 5000 7000
Froquency (Wiz) Frequency (Wiz)
site 03CH20-HY site 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL Condition PEAK(UNLI) 3m 91200_02294_1110622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
el By Date: 20211204
1225

ave B 54|
5250
1

-
350

175
%0 5330, 5350, 70, 5590, ED 5430, 5450, 5450
Frequency (MH2)
site 03CH20-HY
Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : B12 of B21
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Ant. 17_BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

ANT BT_Tx_Ch78+ WLAN 5G 802.11ac(40) _Tx_Ch62+
LTE _B7_BW:20MHzCH21100
17/
Horizontal Vertical
16+18
Zoof MU AL P A i oo AL P A i
o e o 0 500 o030 o o
Condiion PEAKLUNT) 391200, 02294 1110622 HORTZONTTAL Cociron PEAKLUNT) 3 91200 02296 1110622 VERTICAL
Peak
Avg.
TEL : 886-3-327-0868 Page Number : B13 of B21

FAX : 886-3-327-0855
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Ant. 18 BT_Tx_CH78 + MIMO <Ant. 16+18> WLAN 5G 802.11ac VHT40 CH62 + LTE Band 7
2.4GHz 2400~2483.5MHz

Ant. 18_BT (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT BT CH78 2480MHz
18 Horizontal Fundamental
1050} ey 105.0] i
Al
7 ek o 1 o
709 J \W 5 700
525 M"W W»"“MW MMN/“AWW 22 j
w s bk s g I e il |
T T 5
Condition PEAK_BE_74 3m 9120D_02294_1110622 HORIZONTAL Condition PEAK_74 3m 9120D_02294_1110622 HORIZONTAL
RWIO0B000 s YN0 ST ROk EORDDOi2 VUE0G0PMOR s WA

Peak

TEL : 886-3-327-0868 Page Number : B14 of B21
FAX : 886-3-327-0855
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT BT CH78 2480MHz

18 Vertical Fundamental

Dot 20211247 J gy Date: 20211247
1225 1225
'
1050 ~ 1050)
o / a7
pea s 74 pEAK 74
709l 700l /
|
sesf . s2sf
WMM/MWM [T N s
e N thapgonce P | -4
350 U P UGN PR NN S
2 14
450 24632465 2467 2468 2471 2473 2475 24T7 2478 2451 2483 2485 2407 2480 2401 2493 2495 2497, 7500 w0 wwn e won i . 20 7 o0
Freauency (i o) Froquoncy (M)
site 03CH20-HY sire 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL Condition PEAK_74 3m 9120D_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : B15 of B21
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Band 2 - 5250~5350MHz
<Ant. 16+18> WLAN 5G WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Band 2 5250~5350MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH62 5310MHz -L

16+18 Horizontal Fundamental

el (dBuVim) Date: 20214247 evel (@BuVim)

Date: 20211247

" 1050]

ool U ——H 1 Y = PEAK(UNI)

)
{\'N, S .
asol gt

* ST“‘W” S T RS L

00 5030, 5050, 5070, 5090, 5110, 5130, 5150, 5170, 5190, 5210, 5230, 5250, 5270, 5290, 5310, 5340 000 2000, 3000, 400, 5000, 5000, 7000
Frequency (MHz) Frequency (MH2)
03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 HORTZONTAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

03CH20-HY
Condition PEAK(UNII) 3m 91200_02294_1110622 HORTZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

vel (dBuVim) Date: 20214247

00 5030, 5050. 5070, 5090. 5110, 5130, 5150, 5170, 5190, 5210, 5230, 5250, 5270, 5200, 5310, 5340
Site £03CH20-HY

Condition + AV6_BE_54 3m 9120D_02294_1110622 HORIZONTAL
+ RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : B16 of B21
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WIFI

Band 2 5250~5350MHz Band Edge @ 3m

ANT

802.11ac VHT40 CH62 5310 MHz -R

16+18

Horizontal

Fundamental

Date: 20211217

WMWWMWM \Mm&»w,yw

"JNV'”M"\‘

\ PEAK BE 74

Avg.

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

ottt b
350
3|
a0 a0, Sao G0, S0 G0, 50 S0 5300 5410 5430 5480
Frequency (WHz)
site 03CH20-HY
Condition PEAK_BE_74 3m 9120>_02294_1110622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
el 0B Date: 20211247
1225
1050
w4 2
|
/N s
i e L
T .
350
173
20 S0 200 52, 50 5. 530 530 0. 5410 40, 5460
Frequency (WHz)
site 03CH20-HY
Condition AV6_BE_54 3m 9120D_02294_1110622 HORIZONTAL

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report

No. : FRIN1013E

WIFI

Band 2 5250~5350MHz Band Edge @ 3m

ANT

802.11ac VHT40 CH62 5310 MHz - L

16+18

Vertical

Fundamental

Peak

Date: 20211217

a75) wk
700]
1

bbbt g i

mmmmmmmmm

site 03CH20-HY

Condition PEAK_BE_74 3m 9120>_02294_1110622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Date: 20211217

a1
700 UL peakun
G 54
= i e ——
-
| T e
A b
350
175
000 7000, 5000 2000 5000, 000 7000
Froquency (Wiz)
site 03CH20-HY
Condition PEAK(UNLT) 3m 9120>_02294_1110622 VERTICAL

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Avg.

Date: 20211217

. M
, i

PR P S

005030, 5050, 5070, 5090, 5110, 5130, 5150, 5170, 5190, 5210. 5230, 5260. 5270, 5290. 5310,
Frequency (MH2)

site 03CH20-HY
Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL
RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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WIFI

Band 2 5250~5350MHz Band Edge @ 3m

ANT

802.11ac VHT40 CH62 5310 MHz -R

16+18

Horizontal

Fundamental

Date: 20211217

/’““ ™
\

e ot 74
Wi iy s g b e
350
12
220w Eo s mie e ewe 5o me0 so B0 5
freauency (W)
site 03CH20-HY
Condition PEAK_BE_74 3m 9120D_02294_1110622 VERTICAL
RBW:1000.000KH2 VBW-3000.000KHz SWT:Auto
o oate 20211247
1225
1050
L
\
\ avo ot 54
52.5( /IJ X
-
- | R—
389
114
o2 Eo s S e Bwo Ewo  me0 so B0 5
freauency (W)
site 03CH20-HY
Condition AV6_BE_54 3m 9120D_02294_1110622 VERTICAL
Av RBW:1000.000KH2 VBW-0010KHz SWT:Auto L eft b | an k
. Detector Peak
Project 11013
Ant 2 BT_Tx_Ch78
Seting Default
Ant 122 11ac(40)_Tx_Ch62
Serting 7
WWAN LTE 87 CH21100 BW20M QPSK 10080

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Ant. 18_BT_CH78 + MIMO <Ant. 16+18> WLAN 5G 802.11ac VHT40 CH62 + LTE Band 7

(Harmonic @ 3m)

ANT BT_Tx_Ch78+ WLAN 5G 802.11ac(40) Tx_Ch62 + LTE Band 7
18/
Horizontal Vertical
16+18
Zoof MU AL P A i oo AL P A i
o e o N o
sire o320y sire o320y
Condition PEAK(UNLI) 3m 91200_02294_1110622 HORIZONTAL Condition PEAK(UNLI) 3m 91200_02294_1110622 VERTICAL
Peak
Avg.
TEL : 886-3-327-0868 Page Number : B20 of B21

FAX : 886-3-327-0855
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Emission below 1GHz

MIMO <Ant. 17+18> WLAN 2.4GHz 802.11ax HE20 (Partial RU26/8) CH11 + MIMO <Ant. 16+18>

WLAN 5GHz 802.11ac VHT40 CH62 + LTE Band 7

(LF)
ANT WLAN 2.4G 802.11 ax20(Partial RU26/8) Tx_Ch11+ WLAN 5G
802.11ac(40)_Tx_Ch62 + LTE Band 7
17+18/
Horizontal Vertical
16+18
500 [ 500
4n,0—‘ woA N
300 | 4 - 200 A R
3 e PR . e Sl
200) A i M/Mv""ww 1 200 Whﬂw\ﬂb iy
wf W . of T
z::nedmxm %;C;ﬁ:;seo&&os,uown HORIZONTAL ;rnzdmon gjlfrrnz?;;%m&os,uomn VERTICAL
QP/
Peak

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Appendix C. Duty Cycle Plots

<Ant. 17>

3DH5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78

[Select Marker : 5 phiklon: 20 T [Select Marker

Normal

Delta (A)

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.88 / 100 = 5.76 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.79 dB
3.  3DHS5 has the highest duty cycle worst case and is reported.

Duty Cycle Correction Factor Consideration for AFH mode:
Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within
100msec period is longer in AFH mode than normal mode.
In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed,;
the on time period to have DH5 packet completing one hopping sequence is
2.883 ms x 20 channels = 57.7 ms
There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping
behavior, maximum 2 hops can be possibly observed within the period. [L00 ms /57.7 ms ] = 2 hops
Thus, the maximum possible ON time:
2.883msx2=5.77ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.77 ms/100 ms) = -24.78 dB

TEL : 886-3-327-0868 Page Number : ClofC3
FAX : 886-3-327-0855
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<Ant. 18>
3DH5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78

#hvg Type: Power (RM
Trg: Frae Run

Ref Level 116.99 dByV

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.89 /100 = 5.78 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 dB
3.  3DHS5 has the highest duty cycle worst case and is reported.

Duty Cycle Correction Factor Consideration for AFH mode:
Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within
100msec period is longer in AFH mode than normal mode.
In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed,;
the on time period to have DH5 packet completing one hopping sequence is
2.89 ms x 20 channels = 57.8 ms
There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping
behavior, maximum 2 hops can be possibly observed within the period. [L00 ms / 57.8 ms ] = 2 hops
Thus, the maximum possible ON time:
289 msx2=578ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.78 ms/100 ms) = -24.76 dB

TEL : 886-3-327-0868 Page Number : C20of C3
FAX : 886-3-327-0855
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Duty :
Antenna Band Cycle(%) T(us) 1/T(kHz) VBW Setting
17+18 |2.4GHz 802.11ax HE20 26 RU 100.00 - - 10Hz
16+18 |5GHz 802.11ac VHT40 Full RU 100.00 - - 10Hz
MIMO <Ant. 17+18> MIMO <Ant. 16+18>
2.4GHz 802.11ax HE20 26 RU 5GHz 802.11ac VHT40 Full RU |

fol W . fol Warker

‘Select Marker " In Ftion: 204 vg ‘Select Marker
Marker 1 i w . w Marker 4

Ref Level 116.99 dByV

LU et

Span 0 Hz
Sweep 20.0 ms (1001 pt

Function  Function Width _ Function Value g & Function  Function Width  Function Value

. * # [Couple Markers
2% )

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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