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Summary of Test Result

Report

Ref Std.

Result

Clause Clause Test tems (PASS/FAIL) Remark
7.27 dB
3.1 15.407(b) Unwanted Emissions Pass under the limit at
50.79 MHz
3.2 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.

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

Product Feature

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

Antenna Type

WLAN

<Ant. 1>: Dipole Antenna
<Ant. 2>: Dipole Antenna
Bluetooth: Dipole Antenna

Antenna information

2402 MHz ~ 2480 MHz

(Bluetooth) Peak Gain (dBi) | 3.02

Ant. 1: 2.56
Ant. 2: 3.83

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

5250 MHz ~ 5350 MHz Peak Gain (dBi)

summary.

1.2 Modification of EUT

No modifications made to the EUT during the testing.

1.3 Testing Location

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

Sporton Site No.

03CH16-HY

Test Site Location

Test Site No.

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

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 Part 15 Subpart E

+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02

+ FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

+ 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:
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 only the worst case

emissions were reported in this report.

2.1 Carrier Frequency and Channel

2400-2483.5 MHz

5250-5350 MHz

Bluetooth 802.11ax HE80
Channel Freq. (MHz) Channel Freq. (MHz)
78 2480 58 5290
2.2 Test Mode
<Co-Location>
Modulation Data Rate
Bluetooth for Ant. 1 + 5GHz 802.11ax HE8O0 for Ant. 1 GFSK + MCSO0
Bluetooth for Ant. 1 + 5GHz 802.11ax HE8O for Ant. 2 GFSK + MCSO0
TEL : 886-3-327-0868 Page Number 1 70f16
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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 Monitor

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. |iPod Earphone |Apple N/A Verification Unshielded, 1.0 m N/A
2. |AC Adapter PQI PDC65WV |NA N/A N/A

2.5 EUT Operation Test Setup

For Bluetooth, the RF test items, utility “QRCT_4.0.00206.0” 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 WLAN, the RF test items, utility “QSPR_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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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.

3.1.1 Limit of Unwanted Emissions

(1) Unwanted spurious emissions falls 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.

__1000000~/30P
E=%M HV/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.
(ii) 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.

3.1.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.
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3.1.3 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 1000 MHz

. 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 1000 MHz

. 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.

6. 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

TEL : 886-3-327-0868 Page Number : 10 of 16
FAX : 886-3-327-0855 Issue Date : Jan. 09, 2024
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 101



ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

7. 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 O 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

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

3.1.4 Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver

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

RX Antenna

[eor 4 3m —_—

Metal Full Soldered Ground Plane

==

Spectrum Analyzer / Receiver

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver
TEL : 886-3-327-0868 Page Number 1 12 of 16
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3.1.5 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.

3.1.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix A and B.

3.1.7 Duty Cycle

Please refer to Appendix C.

3.1.8 Test Result of Radiated Spurious Emissions (30MHz ~ 10th Harmonic)

Please refer to Appendix A and B.
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3.2 Antenna Requirements
3.2.1 Standard Applicable

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the rule.

3.2.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. [Characteristics Cal:)b;?etion Test Date Due Date Remark
Horn Antenna SCHVZ’?(RZBE BBHA 9120 D | 9120D-1522 | 1GHz~18GHz | Mar. 23, 2023 A':/‘I’;yzfs"zzo(f;; Mar. 22, 2024 (o?ggifgﬁv)
SH';'r'iZ'r':n';"m SCHV(V:’?(RZBE BBHA9170 00993 | 18GHz-40GHz | Nov. 24, 2022 ﬁ;ffg,zf(ff; Nov. 23, 2023 (oiéﬂifgf’ﬁn
Bilog Antenna |  TESEQ o(c:)glc;z?\l:gégﬁ\l 47020 & 06 | 30MHz~1GHz | Oct. 08, 2022 ?ﬁ;ffg,zfgfg Oct. 07, 2023 (oﬁéﬂifg?ﬁn
Loop Antenna gg:ﬁv‘;é‘ HFH2-22 100488 | 9 kHz~30 MHz | Sep. 20, 2022 A':/‘I’;yzfs"zzo(f;; Sep. 19, 2023 (o?ggifgﬁv)
Preamplifier | EMEC EM18G40G | 060801 |18GHz~40GHz | Jun. 28, 2022 ﬁ;ffg,zf(ff; Jun. 27, 2023 (oiéﬂifgf’ﬁn
Preamplifier EMEC EM1G18G 060812 | 1GHz~18GHz | Dec. 26, 2022 A&’Qyzfg,zﬁgfg Dec. 25, 2023 (osgaiig?gv)
Preamplifier |  Keysight 83017A | MY53270264 | 1GHz~26.5GHz| Dec. 09, 2022 ?;’;yzfélzggjg Dec. 08, 2023 (Osggifgf’g\()
Amplifier |  SONOMA 310N 371607 | 9kHz~1GHz | Jul. 04,2022 ﬁgyzfé,zggz?’; Jul. 03, 2023 (ogé‘ﬂifgfﬁn
Eg"c'eTIS:: Keysight | N9O38BA(MXE) | MY57290111 | 3Hz~26.5GHz | Dec. 15, 2022 ?;’;yzfélzggjg Dec. 14, 2023 (osggifg?gv)
Aigglr Keysight N9O10B  |MY62170278 | 10Hz~44GHz | Sep. 11, 2022 ?\/‘I’;yzfélzggz?’; Sep. 10, 2023 (osgaifg?lj\()
RF Cable ZBE‘E‘E; SUCl((D)ZLEX 805935/4 N/A Aug. 09, 2022 ?;’;yzfélzggjg Aug. 08, 2023 (osggifg?gv)
RF Cable gﬂﬁiig Sucl%ZLEX 802434/4 N/A Aug. 09, 2022 ?}I’;yzfélzggz?’; Aug. 08, 2023 (ogé‘ﬂifgfﬁn
o el el e BT T e ) P
Software Audix | o 53| RK-001136 N/A NA e s | NIA (Oigzifg_"g\()
Antenna Mast | ChainTek | MBS-520-1 N/A 1m~4m N/A Ahf;yzfélzggz?’; N/A (o?gaiig?:\()
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A Al\/ll)z;r\y2265220()223; N/A (03R giifg_o:\()
TEL : 886-3-327-0868 Page Number . 15 0f 16
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5 Measurement Uncertainty

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

6.5dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 6000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

4.6dB

Uncertainty of Radiated Emission Measurement (6000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

4.5dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 56dB
of 95% (U = 2Uc(y)) '
TEL : 886-3-327-0868 Page Number : 16 0f 16
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Appendix A. Radiated Spurious Emission

Temperature : 20~25°C
Test Engineer : HAO QUN, Gary Guo and Steven Wu

Relative Humidity : 50~65%

BT_Tx_Ch78 + WLAN 802.11ax HES0_Tx_Ch58

2.4GHz 2400~2483.5MHz
Bluetooth (Band Edge @ 3m)

BT Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
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)
* 2480 107.84 - - 103 27.7 7.58 30.44 119 22 P H
* 2480 83.05 - - - - - - - - A H
2483.52 48.73 -25.27 74 43.84 27.74 7.59 30.44 119 22 P H
2483.52 23.94 -30.06 54 - - - - - - A H
H

BT
H
CH 78
* 2480 99.31 - - 94.47 27.7 7.58 30.44 119 22 P \%
2480MHz
* 2480 74.52 - - - - - - - - A \%
2494.6 45.15 -28.85 74 40.18 27.8 7.6 30.43 119 22 P \Y
2494.6 20.36 -33.64 54 - - - - - - A \%
\Y
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : Al of A12
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Band 2 - 5250~5350MHz

WIFI 802.11ax HESO (Band Edge @ 3m)

WIFI Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
1 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
5095.54 53.6 -20.4 74 39.05 33.02 10.95 | 29.42 | 260 0 P H
5148.58 41.69 -12.31 54 27.2 33 10.96 29.47 260 0 A H
* 5290 103.68 - - 89.25 32.98 11.05 29.6 260 0 P H
* 5290 93.82 - - 79.39 32.98 11.05 29.6 260 0 A | H
802.11ax 5351.76 54.67 -19.33 74 40.33 329 11.1 29.66 260 0 P H
HES80 Full 5352.24 44.56 -9.44 54 30.22 32.9 1.1 29.66 | 260 0 A | H
CH 58 5086.36 52.81 -21.19 74 38.22 33.05 10.95 29.41 257 0 P \%
5290MHz 5061.88 41.33 | -12.67 54 26.62 | 33.15 | 10.95 | 29.39 | 257 0 AV
* 5290 98.47 - - 84.04 32.98 11.05 29.6 257 0 P \%
* 5290 88.99 - - 74.56 32.98 11.05 29.6 257 0 A |V
5366.4 53.57 -20.43 74 39.22 32.9 11.12 | 29.67 | 257 0 P |V
5351.04 42.69 -11.31 54 28.35 329 11.1 29.66 257 0 A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : A2 of A12
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BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58

(Harmonic @ 3m)

BT+WIFI Note| Frequency Level |Margin| Limit Read |Antenna | Path |Preamp| Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) (dBpV/m )| (dB) [(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)
4960 554 -18.6 74 39.46 32.88 12.43 | 29.37 - - P H
4960 30.61 |-23.39 54 - - - - - - A | H
7440 4359 | -30.41 74 59.71 36.44 | 13.82 | 66.38 - - P | H
7440 18.80 |-35.20 54 - - - - - - A | H
10580 46.78 | -21.42 68.2 58.41 38.92 | 16.39 | 66.94 - - P | H
15870 4596 | -28.04 74 56.01 37.08 | 16.98 | 67.11 - - P | H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax 4960 55.65 |-18.35 74 39.71 32.88 | 12.43 | 29.37 - - P |V
HES80 Full 4960 30.86 | -23.14 54 - - - - - - A |V
Chs8 7440 43.1 -30.9 74 59.22 | 36.44 | 13.82 | 66.38 | - - P |V
5290MHz 7440 1831 |-35.69| 54 - - - - - - AV
10580 46.11 -22.09 68.2 57.74 38.92 16.39 | 66.94 - - P \%
15870 45.37 -28.63 74 55.42 37.08 16.98 | 67.11 - - P Vv
\%
Vv
\%
\%
\%
\%
1. No other spurious found.
2. All results are PASS against Peak and Average 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 : A3 of A12

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

Emission above 18GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (SHF @ 1m)

BT+WIFI Note | Frequency Level |Margin| Limit Read |Antenna  Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) (dBpV/m )| (dB) [(dBuV/m)| (dBpV) | (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)

39216 46.71 -27.29 74 59.82 44.32 8.74 | 56.63 - - P H
H
H
H
H
H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax \%
HES80 Full 38488 46.14 | -27.86 74 60.07 | 43.58 | 9.04 | 57.01 | - - P |V
Ch58 Vv
5290MHz v
\%
\%
\%
\%
\%
\%
\%
\%
1. No other spurious found.
2. Allresults 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
FAX : 886-3-327-0855

Page Number

: A4 of A12




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

Emission below 1GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (LF @ 3m)

BT+WIFI Note | Frequency Level Margin Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) |(dBuV/m)| (dB) [(dBuV/m) (dBuV) | (dB/m) | (dB)| (dB) |(cm)|(deg ) (P/A)(HN)
89.4 33.84 | -9.66 43.5 50.12 14.6 141 | 3229 | - - P | H
152.04 35.36 | -8.14 43.5 4869 | 17.06 | 1.89 | 32.28 | - - P | H
224.94 29.57 |-16.43 46 4386 | 1574 | 229 | 3232 | - - P | H
364.4 25.06 | -20.94 46 33.69 | 2085 | 2.93 | 3241 | - - P | H
542.2 28.3 -17.7 46 33.16 | 2414 | 359 | 3259 | - - P | H
7221 33.38 |-12.62 46 3485 | 26.86 | 4.16 | 32.49 | - - P | H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax 50.52 3265 | -7.35 40 50 1403 | 091 | 3229 | - - P |V
HESO Full 133.14 35.4 -8.1 43.5 48.45 17.45 | 1.78 | 32.28 - - P |V
Ch58 221.43 2278 | -23.22 46 38.1 1472 | 2.28 | 3232 | - - P |V
9290MHz 367.9 242 | -218 46 32.82 | 2085 | 294 | 3241 | - - PV
542.2 35.74 |-10.26 46 40.6 2414 | 359 | 3259 | - - PV
891.5 3327 |-12.73 46 31.9 2851 | 465 | 31.79 | - - P |V
\Y
Y%
\Y
Y,
\Y
Y,
No other spurious found.
All results are PASS against limit line.
Remark

The emission position marked as

“«

margin against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB

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

Page Number

: A5 of A12




seamranas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F
BT_Tx_Ch78 + WLAN 802.11ax HE80_Tx_Ch58
2.4GHz 2400~2483.5MHz
Bluetooth (Band Edge @ 3m)
BT Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 2480 109.23 - - 104.39 27.7 7.58 30.44 | 307 3 P H
* 2480 84.44 - - - - - - - - A H
2483.6 49.19 -24.81 74 44.3 27.74 7.59 30.44 | 307 3 P H
2483.6 24.4 -29.6 54 - - - - - - A H
H

BT
H
CH 78
* 2480 101.36 - - 96.52 27.7 7.58 30.44 | 193 0 P \Y
2480MHz
* 2480 76.57 - - - - - - - - A |V
2487.12 45.16 -28.84 74 40.23 27.77 7.59 30.43 | 193 0 P \Y
2487.12 20.37 -33.63 54 - - - - - - A |V
\Y
\Y
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : A6 of A12

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

Band 2 - 5250~5350MHz

WIFI 802.11ax HESO (Band Edge @ 3m)

WIFI Note | Frequency Level |[Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.
2 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
5149.94 53.98 |-20.02 74 39.49 33 10.96 | 29.47 | 398 | 113 P H
5142.8 41.98 -12.02 54 27.48 33 10.96 29.46 398 113 A H
* 5290 97.34 - - 82.91 32.98 11.05 29.6 398 | 113 P H
* 5290 88.85 - - 74.42 32.98 11.05 29.6 398 | 113 A | H
802.11ax 5380.56 5246 | -21.54 74 38.12 329 11.13 | 2969 | 398 | 113 | P | H
HES80 Full 5383.68 41.11 -12.89 54 26.77 32.9 11.13 | 29.69 | 398 | 113 A | H
CH 58 5111.86 53.4 -20.6 74 38.88 33 10.96 | 29.44 | 100 58 P |V
5290MHz 5149.6 41.83 | -12.17 54 27.34 33 10.96 | 29.47 | 100 | 58 AV
* 5290 97.06 - - 82.63 32.98 11.05 29.6 100 58 P |V
* 5290 86.66 - - 72.23 32.98 11.05 29.6 100 58 A |V
5379.36 53.18 |-20.82 74 38.84 32.9 11.13 | 29.69 | 100 58 P |V
5350.56 4131 |-12.69 54 26.97 32.9 1.1 29.66 | 100 58 A |V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number 1 A7 of A12

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58

(Harmonic @ 3m)

BT+WIFI Note | Frequency Level |Margin| Limit Read |Antenna  Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) (dBpV/m )| (dB) [(dBuV/m)| (dBpV) | (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)
4960 56.08 -17.92 74 40.14 32.88 12.43 | 29.37 - - P H
4960 31.29 |-22.71 54 - - - - - - A | H
7440 43.9 -30.1 74 60.02 36.44 13.82 | 66.38 - - P H
7440 1911 -34.89 54 - - - - - - A H
10580 46.66 | -21.54 68.2 58.29 38.92 | 16.39 | 66.94 - - P | H
15870 45.86 -28.14 74 55.91 37.08 19.98 | 67.11 - - P H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax 4960 55.99 -18.01 74 40.05 32.88 12.43 | 29.37 - - P \%
HES80 Full 4960 31.2 -22.8 54 - - - - - - A |V
Chs8 7440 42.63 |-31.37 74 58.75 | 36.44 | 13.82 | 66.38 | - - P |V
5290MHz 7440 1784 |-36.16| 54 - - - - - - AV
10580 47.27 -20.93 68.2 58.9 38.92 16.39 | 66.94 - - P \%
15870 46.12 -27.88 74 56.17 37.08 19.98 | 67.11 - - P \%
\%
\%
\%
\%
\%
\%
1. No other spurious found.
2. All results are PASS against Peak and Average 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 : A8 of A12

FAX : 886-3-327-0855




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

Emission above 18GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (SHF @ 1m)

BT+WIFI Note | Frequency Level |Margin| Limit Read |Antenna  Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) (dBpV/m )| (dB) [(dBuV/m)| (dBpV) | (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)
38460 47.21 -26.79 74 61.23 43.54 9.02 | 57.04 - - P H
H
H
H
H
H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax \%
HES80 Full 37004 46.44 | -27.56 74 62.51 42.9 8.57 58 - - P |V
Ch58 Vv
5290MHz v
\%
\%
\%
\%
\%
\%
\%
\%
1. No other spurious found.
2. Allresults 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
FAX : 886-3-327-0855

Page Number

: A9 of A12




SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

Emission below 1GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (LF @ 3m)

BT+WIFI Note | Frequency Level Margin Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
Simultaneously (MHz) |(dBuV/m)| (dB) [(dBuV/m) (dBuV) | (dB/m) | (dB)| (dB) |(cm)|(deg ) (P/A)(HN)
88.59 33.05 |-10.45| 435 49.41 | 1453 1.4 | 3229 | - - P | H
148.8 35.38 | -8.12 43.5 48.47 | 17.32 | 1.87 | 32.28 | - - P | H
219 29.04 | -16.96 46 4386 | 1524 | 2.26 | 3232 | - - P | H
365.1 26.05 | -19.95 46 3468 | 2085 | 2.93 | 3241 | - - P | H
542.2 27.79 |-18.21 46 32.65 | 2414 | 359 | 3259 | - - P | H
720.7 3276 |-13.24 46 3431 | 2679 | 416 | 325 - - P | H
H
H
BT H
Ch 78 H
2480MHz H
+ H
802.11ax 50.79 3273 | -7.27 40 50.19 | 13.92 | 091 | 32.29 | - - P |V
HESO Full 132.87 35.29 -8.21 43.5 48.35 17.45 | 1.77 | 32.28 - - P |V
Ch58 220.08 23.46 | -22.54 46 3823 | 1528 | 227 | 3232 | - - P |V
9290MHz 365.1 24.78 | -21.22| 46 3341 | 20.85 | 2.93 | 3241 | - - PV
542.2 34.07 | -11.93 46 38.93 | 24.14 | 359 | 3259 | - - PV
894.3 37.43 | -8.57 46 36 2854 | 466 | 31.77 | - - P |V
\Y
Y%
\Y
Y,
\Y
Y,
No other spurious found.
All results are PASS against limit line.
Remark

The emission position marked as “-” means no suspected emission found and emission level has at least 6dB

margin against limit or emission is noise floor only.

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

Page Number
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ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is Margin line.

P/A | Peak or Average

H/V | Horizontal or Vertical

TEL : 886-3-327-0868 Page Number : A1l of A12
FAX : 886-3-327-0855




ssamonas. FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

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

WIFI Note | Frequency Level Margin Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
Simultaneously (MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
802.11a 5150 5545 |-32.75  88.2 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H

CH 58
5290MHz 5150 43.54 -24.66 68.2 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. Margin(dB) = Level(dBpV/m) — Limit Line(dBuV/m)

For Peak Limit @ 5150MHz:
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(dBuV) — 35.86 (dB)
=55.45 (dBuV/m)
2. Margin(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBpV/m)

= -32.75(dB)

For Average Limit @ 5150MHz:
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. Margin(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)

= -24.66(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

1 A12 of A12




ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

Appendix B. Radiated Spurious Emission Plots

Temperature : 20~25°C
Test Engineer : HAO QUN, Gary Guo and Steven Wu

Relative Humidity : 50~65%

Note symbol

-L Low channel location

-R | High channel location

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



ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

BT_Tx_Ch78 + WLAN 802.11ax HE80_Tx_Ch58

2.4GHz 2400~2483.5MHz
Bluetooth (Band Edge @ 3m)

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Peak

e 0B Dote: 20230510 evel 0B Dote: 20230510
1300 1300
1200 1200
1100 1100
1000 \ 1000
900 \ 904
w09 ] PERK B 74 o0l PERK 7
L 700
\1{, s0q) e
e —— m—— emicbrentitec 9 P
409 e G 400 om0
300 300
200 200
100 100
50 2463.2455.2467.2468. 24712473, 2475.2477. 2470, 2401, 2403,2405. 2487 2400 2491, 2493 4052457, 2500 700 0 0h W0 w00 20 B0 2500 2700 000
Freauency i) Freavency oiz)
site 03CHI6-HY site 03CHI6-HY
Condition PEAK_BE_74 3m 91200_1522_230323 HORTZONTAL Condition PEAK_74 3m 91200_1522_230323 HORIZONTAL

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

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

Page Number : B2 of B21



ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

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

BT CH78 2480MHz

Vertical Fundamental

Date: 20230510 A @Bavim) Date: 20230510
1300 1300
1200 1200
100 0|
4
1000 1000
0o a s0q
o00) PEAK B 74 s00) PEAK 74
700 \ 704
60| 500 o
9 by H =9 P e
I—
100] 10ttt kb M
300] 300
200] 200|
100] 100
450 7463.7455.7467.2468. 7471, 2473, 2475, 7477. 7478, 2481, 7453, 7485. 487, 2450 2491, 493 M4G52457. 7500 500 e T T 0. 7300 TR 3000
Frauancy i) Freauency (WHs)
site 03¢HI6HY site 03¢HI6HY
Condition PEAK_BE_74 3m 91200_1522_230323 VERTICAL Condition PEAK_74 3m 91200_1522_230323 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 : B3 of B21



SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No.

: FR2N1906F

Band 2 - 5250~5350MHz

WIFI 802.11ax HESO (Band Edge @ 3m)

WIFI

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - L

Horizontal

Fundamental

Avg.

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

vl (dBvim) oate:202305.10 vt aBuvim) Date 20230540
1300) 1300)
1200) 1200)
oq) 0q) ;
1000) e S ———- 1000)
a0 J’ a0 |
100 rog U7 ] u L powom)
‘ b | —
2 500] SRR S |
40,0/ A0.0f st 1
300 300 I
09 09
100 104
00 5630 5050 5070, 509 510, 5130, 5150 5170 5190 5210, 6230 5250, 5270, 5290 S0 w0 7000 E 000 ED w00 700
Frequency ) Frequency e
03CH16-HY 03CH16-HY
Condition PEAK_BE_74 3m 9120D_1522_230323 HORIZONTAL Condition PEAK(UNII) 3m 9120D_1522_230323 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Peak
ol aBavim) oate: 20230510 s gy Date: 2023.05:0
1300) 1109
1200) 1200
oq) g
1000) 1009
a0 L | sod
f/ wd
00 g
a0 o0 ] -
500 // 4 500 JL T
400/ TR I e 0.0} PUESTUEEE P
30,0/ o
200 204
100 104
00 5630 5050 5070, 509, SV, 5130 5150 5170 5190 6210, 6230, S50 70, 5290 53D 540 it 7000 E 006 o 000 70
Trequoncy (M) Frequency ()
Site 03CH16-HY :03CH16-HY
Condition AVG_BE_54 3m 9120D_1522_230323 HORIZONTAL Condition : AV6_54 3m 9120D_1522_230323 HORIZONTAL

+ RBW:1000.000KHz VBW:0010KHz SWT:Auto

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

Page Number : B4

of B21



ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

WIFI 5250~5350MHz Band Edge @ 3m

ANT 802.11ax HE8O Full CH58 5290MHz - R

1 Horizontal Fundamental

1 aBuvim) oate 20230510
1300
1200
o9
100g AN A

s0d
80 PEAK BE 74
700
s0d
saahendant” L VR ST R Y
g
300
204
104

T N T

Freguency ()
:03CH16-HY

Condition : PEAK_BE_74 3m 9120D_1522_230323 HORIZONTAL

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

Peak Left blank

A dBuVim)

Date 20230510
1109
1200
0
1009
a0 L
50
g
o N VG BE 54
o/ o
ang—— = -
204
4
g
T m mm S G S ewl G0 G s s o
Site 2 03CHI6-HY
Condition : AV6_BE_54 3m 9120D_1522_230323 HORIZONTAL

RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Avg. Left blank

TEL : 886-3-327-0868

Page Number : B50f B21
FAX : 886-3-327-0855



SPORTON LAB.

FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

WIFI

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - L

Vertical

Fundamental

Avg.

A (dBuVim) Date: 2023.05.10 A (dBuVim) Date: 20230540
1300 1309
1200 1200
100 100
1009 1009 1
900 900
800) 800
700 700 L JESSERS S B SL B B PEAK(UNI
600) 600
& 500 b b by -0
P o
400f 40.0f it
300) 300
200) 200)
100) 100
000 5030, 5050, 5070 5090, 5110, 5130, 5150, 5170 5190, 5210, 5230, 5250, 5270, 5200, 5310, 5340 000 2000, 3000, 4000, 5000, 000, 7
Frequency (MHz) Frequency (MiHz)
+03CHI6-HY Site +03CH16-HY
Condition +PEAK_BE_74 3m 9120D_1522_230323 VERTICAL Condition + PEAK(UNII) 3m 91200_1522_230323 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
A (dBuVim) Date: 2023.05.10 A (dBuVim) Date: 20230540
1309 1309
1200 1200
100 1100
1009 1009
900 900
I e
800) 800
700) 700
600) 600 e s
500) \ 500 ‘L f ]
IR | NS ——
40, 400 e ———
300) sngl e
200) 200
100) 100
000 5030 5050, 5070 5090, 5110, 5130, 5150. 5170, 5190, 5210, 5230. 5250, 5270, 5200, 5310, 5340 000 2000, 3000, 4000, 5000, 00, 7
Frequency (MHz) Frequency (MHz)
Site +03CHI6-HY Site +03CHI6-HY
Condition + AVG_BE_54 3m 91200_1522_230323 VERTICAL Condition + AV6_54 3m 9120D_1522_230323 VERTICAL
RBW:1000.000KHz VBW:0.010KHz SWT:Auto

RBW:1000.000KHz VBW:0.010KHz SWT:Auto

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

Page Number

: B6 of B21



ssamonas. FCC CO-LOCATION RADIO TEST REPORT

Report No. : FR2N1906F

WIFI

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - R

Vertical Fundamental

A (dBuVim)

Dato: 2023.0510

1300
1200
1109
100

509

809 PEAK_BE 74
700

600

50,0

s st

Avg.

800

700
60
500 -

:03CH16-HY
Condition : PEAK_BE_74 3m 9120D_1522_230323 VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Peak Left blank

s=es

VG BE 54,
a0g——— —
309
200
109
220 5250, 5270, 5290, 6310, 5330 530 5370, 5390, 5410 5430, El
Frequency (MiHz)
Site £03CHI6-HY
Condition © AV6_BE_54 3m 9120D_1522_230323 VERTICAL

RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Left blank

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

Page Number
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ssamonas. FCC CO-LOCATION RADIO TEST REPORT Report No. : FR2N1906F

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58

(Harmonic @ 3m)

ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz

Simultaneously Horizontal Vertical

) By oate 2020051
J ooy Date 30511
1200
1200
0
o 1009
o s0q
d a0
- ek peAkn|
rog LI Al 11 — Tog UL A b
a0 - s g S _—
s00 T S——————— S 504 Bt
«d 0 T
300 300
20 20,
100 10.0
Gooeuboeoes  soe  fuboo e W 7000 1000 e
recuency i p
uuuuuu e
site £03CH16-HY
Condition : PEAK(UNIT) 3m 9120D_1522_230323 HORIZONTAL Site 03CHI6-HY

Condition +PEAK(UNIT) 3m 91200_1522_230323 VERTICAL

Peak

Avg.
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ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz

Simultaneously Horizontal Vertica

I evel @Buvim) Dater 20230511
1309 el
1209 =9
1100) 0|
1009 1000
s00) 904
a0 804
7o 704
a0 - 500 o5
50 500
00|
300 300
2 200|
100 100
FATD THAT. TS AT VAT THRY TR A ST TR, TR0 VTS TH0. 1T, 1400 AATO TAATS. THATS. TAATT. TAATD. TS, 1B, 14485, THAGT. 1SS, 14T, TAADS. THAOS TAAST. 14500
Conition AV 54 3m 91200,_1522_230323 HORTZONTAL o Sy
ndifion : AV6_54 3m 91200 Condition AV6_54 3m 91200_1522_230323 VERTICAL
Dates2023.05-11
) aBuvim) Date 20230511 el B m)
1300 b
o 1200
- 110q
o 1000
oo 04|
w0l 300
7o 70|
ooy el ool o 54
500
I S S S o S S S U N SO S B SO S
300|
2009 200
109 100
7700 17730, 7750, 17770, 17750, 77610, 17630, 17050, 7670, 17860, 17910, 179%. 17360, 17570, 1004 7700 17730, 1750, 17770, 1779, 7870, 17830, 17850, 17670, 17850, 17910, 77930, 17950, 17970, 19000
Froauency (Mz)
Freauency (WHz)
o e 5451200, 1522 230323 HORTZONTAL o g
ition: AV65_54 3m 9120D_1522. Condition AV6_54 3m 91200_1522_230323 VERTICAL

17.7G
~18G
Avg.
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Emission above 18GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (SHF @ 1m)

ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz

Simultaneously Horizontal Vertical
xxxxxxx B09) PR
A6 54] 600y s
oA i USRPY By PRSI ansan | o P AP U ASUIO SO AR e "
Gt +PEAK 74 Im SHE. 954, Z21104 HORTZONTAL site £ 03CHI6-HY

Condition +PEAK_74 Im SHF_994_221104 VERTICAL

Peak

Avg.

TEL : 886-3-327-0868
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Emission below 1GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (LF @ 3m)

ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz
Simultaneously Horizontal Vertical
i;: § o ]
i AL > WW‘M :2‘ W T }
Y 1 | N 4 il

:M/P [\\TLWTWW i IR ‘TWATMJ JT
N a0 O:ijﬂﬂv O I o
Comton - 3m B1L06_47020_221008_L HORIZONTAL O e 201006 VERTICAL

QP/

Peak
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BT_Tx_Ch78 + WLAN 802.11ax HE80_Tx_Ch58

2.4GHz 2400~2483.5MHz
Bluetooth (Band Edge @ 3m)

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

BT CH78 2480MHz

Horizontal Fundamental

Date: 2023.05-10

1300]
1200)
1100

900

909 / PEAK BE 74 809 PERK 74|
700) 700
600 s00) e
50055 - 500

0

i PO S n st
204
204

100

450 2453.2465. 2467, 2469.2471.2473.2475.24 14052467, 2409.2401. 2493, 2495.2457, 2500

Freauency (MHz)

000 00, 1500 100 1900 2100 2300, 0. 200, 3000
Freauency (WHa)

Site +03CHI6-HY site $03CHI6-HY

Condition : PEAK_BE_74 3m 91200_I522_230323 HORTZONTAL Condition :PEAK_74 3m 9120D_1522_230323 HORTZONTAL

+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
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Vertical Fundamental

vel 6BuVim) Date: 20230510 ) (@BuVim)

Date: 2023.05-10

1309
1209
10|

.
s
iF i

i e I——————
400] 400 b it s i A0
300 300
209 200)
100) 100
460 2463.2465. 2467, 24602471, 2475, 2475.2477. 2479, 2481, 2483, 2485, 2467, 2489.2491. 2493, 2495.2497. 2 000 0. A0 700, 7 i 7500, 0. 2100, 3000
Froquency (M) Frequoncy (MHz)
Site 03CHI6-HY Site +03CHI6-HY
Condition PEAK_BE_74 3m 9120D_1522_230323 VERTICAL Condition PEAK_74 3m 9120D_1522_230323 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
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Band 2 - 5250~5350MHz

WIFI 802.11ax HESO (Band Edge @ 3m)

WIFI

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - L

Horizontal

Fundamental

Avg.

+ RBW:1000.000KHz VBW:0010KHz SWT:Auto

s o e e
o o
o o
wd o
- - ,
900 R 900
w w
700) 1 700U SESST B M PeAK(UNI)
o o
Y - o 50| 1 WWMMW e et
400/ 40. nM !
o o
o o
o o
TR S S e B )
T e
“cscu cosate v
Condition :PEAK_BE_74 3m 9120D_1522_230323 HORIZONTAL Condition : PEAK(UNIT) 3m 9120D_1522_230323 HORIZONTAL
R 00500012 WUA0H000K 1 W A CREO00aA BN 00000, STt
Peak
s R o o
o o
b d
wd o
o o
90| — 90| 1
i w
o o
s04) 504 J )
50| 50| 1 o pm——
40. 40.0| ‘
300/ 30,0 = -
o o
o o
TR S R S S 5 e B T
o "
s ooy s wousn
Condition + AV6_BE_54 3m 9120D_1522_230323 HORIZONTAL Condition + AV6_54 3m 9120D_1522_230323 HORIZONTAL

+ RBW:1000.000KHz VBW:0010KHz SWT:Auto
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WIFI 5250~5350MHz Band Edge @ 3m

ANT 802.11ax HE8O Full CH58 5290MHz - R

2 Horizontal Fundamental

vel 6BuVIm) Date: 20230510

s
909 —
809 PERK_BE 74
700
609
i
500

220 5250 520, 5290, 630, 5330 530 6370, 5300, 5410 5430 ET
Frequency (M)

site 03CHI6-HY
Condition PEAK_BE_74 3m 9120D_1522_230323 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank

) (@BuVim) Date: 2023.05-10

s00) ~~

700

09 AV B 54|
500

S

220 250 6270, 5290 5910 5390 530 5370, 5390, 540 5430, EC)
Froquency (MHz)
Site 03CHI6-HY
Condition AV6_BE_54 3m 9120D_1522_230323 HORIZONTAL
RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Avg. Left blank
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Page Number : B15 of B21



SPORTON LAB.
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WIFI

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - L

Vertical

Fundamental

Avg.

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

) aBavim Date: 20230540 1 aBuvim Date: 20230540
1200 1300
1200 1200
100 1100
1000 1000 .
90.0f Pt 90.0/
sno) 300
700 Y eate e (RIS A S N S peaK)
00 o0 ]
h 500 A bt A
! : o A
404 PR ———
200 200)
200 200
100) 100
0%, 5050, 5070, 5000, 510 130, 150, 5170, 5190, 5310, 5230, 5250, 570 6290, $3%0. 5340 00 700 5000 000 £ Ta00
roquency (i) Froquency (i)
£ 03CHI6-HY site £03CHI6-HY
Condition :PEAK_BE_74 3m 9120D_1522_230323 VERTICAL Condition PEAK(UNLI) 3m 9120D_1522_230323 VERTICAL
 RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW-3000.000KHz SWT:Auto
) dBuvim Date: 2023.05:40 1 aBavim Date: 20230540
1300 1200
1200 1200
o) 104
1000 1000
s0o) s00)
50 300
700) 70
500 500 s
s00) s04) ———
]| I———
400 400 e
300/ 30—
200 200
100) 100
S0%. 5050, 5070, 5090, 510, 130 5150, 5170, 5190, 5310, 5230, 5250, a7, 6296, $3%0. 5340 00 7005 5000 o0, ED o To00
Froquency () froquency (i)
site 03CHI6-HY site £03CHI6-HY
Condition AVG_BE_54 3m 9120D_1522_230323 VERTICAL Condition : AV6_54 3m 9120D_1522_230323 VERTICAL

+ RBW:1000.000KHz VBW-0010KHz SWT:Auto

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

5250~5350MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH58 5290MHz - R

Vertical

Fundamental

Peak

vel 6BuVIm) Date: 20230510

b aason o,
" s ‘

S0t

220

site
Condition

550 6270 5290 5910 5390 530 5370, 5390 5410, 5430 ET
Frequency (M)

03CHI6-HY
PEAK_BE_74 3m 9120D_1522_230323 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Left blank

Avg.

) (@BuVim) Date: 2023.05-10

TWL AV B 54|

220

Site
Condition

5250 5270, 5290, 6310, 5330 53S0 630, 5300 5410 54%0. EC)
Froquency (MHz)

03CHI6-HY

AV6_BE_54 3m 9120D_1522_230323 VERTICAL

RBW:1000.000KHz VBW:0.010KHzZ SWT:Auto

Left blank
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FAX : 886-3-327-0855
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(Harmonic @ 3m)

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58

ANT

BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz

Simultaneously

Horizontal

Vertical

Peak

Avg.

o Date: 20230511
1300
1200
og|
1000
90
80 PEAKUN)
root A AL
609 e o 5
500 e 2. -
400
300
200
100
0004000 500 oo fo0n Tamo  TA0  feoon 10000
Frequency (M)
site +03CHI6-HY
Condition PEAK(UNI) 3m 9120D_1522_230323 HORIZONTAL

evel @Buvim) Date: 2023.05-11
1300]
1200]
10|
1000]
90
00 PERK{ONI)|
oot L =
09 e 654
500] P ——— p—
400
300]
200)
100
004000, 000, 000, 000, T200. Ta000. 6000 18000
Froquency (Miz)
Si £ 03CH16-HY
Condition

:PEAK(UNIT) 3m 91200_1522_230323 VERTICAL
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ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz
Simultaneously Horizontal Vertical
o
o
700 sn.n
b AVG| 54 700|
60| AVG| 54|
30.0( 500/
s
14470 14473. 14475, 14477. 14479, 14481. 14483. 14485. 14487. 14489. 14491, 14493, 14495, 14497. 14500 209
c 03CHI6-HY 14470 14473, 14475, 14477. 14479. 14481, 14483. 14485. 14487. 14489, 14491. 14493, 14495, 14497. 14500
ondition AV6_54 3m 9120D_1522_230323 HORIZONTAL Frequency (MHz)
14 . 47G Condition : AV6_54 3m 9120D_1522_230323 VERTICAL
Avg.
1200 130.0|
1109 1200
1009 10.0|
g
o
70.0| WID
L AVG 54 700|
by
A0} S e S | 609 AVG|54
s
200) B R e e e s e
100 300/
7700 17730. 17750. 17770. 17790. 17810. 17830. 17850. 17870. 17890. 17910. 17930. 17950. 17970. 18000 200
e ey 522230323 HORIZONTAL T T T T T T e e e e e
: Site :03CH16-HY
17 . 7 G Condition : AV6_54 3m 9120D_1522_230323 VERTICAL
Avg.
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Emission above 18GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (SHF @ 1m)

ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz

) @Buvim) Date: 20230525
Date 20230525
1300
1200
100
1000
904
xxxxxxx 909 peAK 74
704
A 54 609 G 54
s0q) 5 s04) 7
- S |
P N N BV R SR et
200
200
100
007000, 2006, 25000, 27000 200003006, Ta000. 35000, 57000, 40 e e SEe STt
Freauency Wz) "
requency (i)
site 03CHI6-HY
Condition PEAK_74 Im SHF_994_221104 HORIZONTAL sire $03CHIG-HY

Condition +PEAK_74 Im SHF_994_221104 VERTICAL

Peak

Avg.

TEL : 886-3-327-0868
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Emission below 1GHz

BT_Tx_CH78 + WLAN 802.11ax HE80_Tx_CH58 (LF @ 3m)

ANT BT Ch78 2480 MHz + 802.11ax HE80 Full Ch58 5290 MHz
Simultaneously Horizontal Vertical
z;: ° 2 ]
oy I v v AN i . oo
24 }W\ F’WMTMWWTW mTj J\\”\J‘F‘w‘»ﬂwwﬁww
i
't
| ‘ 5]
Condition G 0 61105, 47020, 721008_L HORLZONTAL e on gffam o6 47020 221006 L VERTICAL
QP/
Peak
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Appendix C. Duty Cycle Plots

<For Mode 1>

DH5 on time (One Pulse) Plot on Channel 78

on time (Count Pulses) Plot on Channel 78

'= Keyight Spectrum Analyzer - Swept 54
AL : A

Marker 3 A 3.75000 ms #Avg Type: RMS
NFE

PNO: Fast >+ Trig: Free Run
IFGaim:Low __ #Atten: 20 0B

Ref 116.98 dBpV

A1A2 4304
—‘ =

LD

e,

Center 2.480000000 GHz

Res BW 1.0 MHz VBW 1.0 MHz

'= Keyight Spectrum Analyzer - Swept 54
AL + A

Marker 1 35.6000 ms #Avg Type: RMS
NFE

PNO: Faat —»: Trig: FreeRun
IFGainLow _ #Amen: 20 dB
Ref 116.98 dBpV

‘I

-
|SRTRTRTII T, L‘r‘-m‘ %L.L‘J'Mu.lrw,‘.}‘ﬂw,..M"?".MN,J LM—J il L

Center 2.480000000 GHz Span 0 Hz
1.0 MHz VBW 1.0 MHz 100.0 ms (1001 pts)
T FUNCTIONVALUE -

Note:

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. DH5 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

2.88 ms x 20 channels = 57.6 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 / 57.6 ms ] = 2 hops

Thus, the maximum possible ON time:

2.88msx2=576ms

Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) = -24.79 dB

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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<For Mode 2>

DH5 on time (One Pulse) Plot on Channel 78

on time (Count Pulses) Plot on Channel 78

"= Keysight Spectrum Anabyzer - Swept Sh
AL

Marker 3 A 3.75000 ms .
NFE PNO: Trig: Free Run
I en:

MK 0 ms|
Ref 116.99 dBpV 0.004 dB|

o

iy latand S

Center 2.480000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Bl 0.004dB
97.398 dBuV.

" Versght Spectnm Amabeer - SweptSh = |
AL 7

Video BW 1.0 MHz #Avg Type: RMS.
NFE AvglHold: 11

Trig: Free Run
Atten: 10 dB

Ref 106.99 dBpV

[Gaussian,3 dB]

b, oot ot Jli"rlu“"wl'lﬂ'puhﬂun'.'fMI-I"J""i‘I".Wrb,w

Center 2.480000000 GHz Span 0 Hz,
Res BW 1.0 MHz #/BW 1.0 MHz Sweep 100.0 ms (1001 pts)|

wsG sTATUS.

Note:

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.  DH5 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

2.88 ms x 20 channels = 57.6 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 / 57.6 ms ] = 2 hops

Thus, the maximum possible ON time:

2.88msx2=576ms

Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) = -24.79 dB

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

Duty

Cycle(%) T(us) 1/T(kHz) |VBW Setting

1 5GHz 802.11ax HE8O Full RU

99.34 - - 10Hz

2 5GHz 802.11ax HE8O Full RU

99.29 - - 10Hz

<Ant. 1>

<Ant. 2>

5GHz 802.11ax HE80 Full RU

5GHz 802.11ax HE80 Full RU

#Avg Type: RMS
PNO: Fast —+— Trig: Frae Run AvglHold: 111
IFGain:Low. Atten: 20 dB

Marker 3 A 5.47200 ms
NEE

"= Keysight Spectrum Anabyzer - Swept S
AL

m : T3
Marker 3 A 5.46000 ms . #Avg Type: RMS
e PNO: fast —— Trig: Free Run AvglHold: 11
IFGain:Low Atten: 20 dB

Ref 116.99 dBpV

| YRR

2

Center 5.290000000 GHz ‘Span 0 Hz,
Res BW 8 MHz #VBW 8.0 MHz Sweep 12.00 ms (1001 pts)|

% ¥ FONCTION | FUNCTION WiDTH ___FUNCTION VALUE =
A 3,052 B
[ 630us| BE7I7TaBw T |

5.472 ms|(A) 4, 1
636.0 us 86.73 1

| 5460 ms|{8) __-0.404 dB| T
Properties» 2990 4s| 86,603 dBUV| 1

Ref 116.99 dBpV

T L R R

Center 5.290000000 GHz ‘Span 0 Hz,
Res BW 8 MHz #VBW 8.0 MHz Sweep 13.00 ms (1001 pts)|

£l ¥ FUNCTION | FUNCTION WoTH FUNCTION VALUE =
5.421 ms|(A) 0.169 dB
[ 2090us[ 86603 dBuV.

I
off

— sTaTUS € Align Now All required
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