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History of this test report

Report No. Version Description Issue Date
FR1N2541E 01 Initial issue of report Aug. 16, 2022
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Summary of Test Result

Report Ref Std. Result
Clause Clause Test ltems (PASSIFAIL) Remark
3.1 15.403(i) 26dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.407(a) Maximum Conducted Output Power Pass -
3.3 15.407(a) Power Spectral Density Pass -
1.10dB
3.4 15.407(b) Unwanted Emissions Pass under the limit at
5149.500 MHz
19.83 dB
3.5 15.207 AC Conducted Emission Pass under the limit at
0.258 MHz
15.203 .
3.6 15.407(a) Antenna Requirement Pass -
Declaration of Conformity:
1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in
accordance with the regulation limits or requirements declared by manufacturers.
Its means measurement values may risk exceeding the limit of regulation standards, if]
measurement uncertainty is include in test results.
2. The measurement uncertainty please refer to this report "Uncertainty of Evaluation”.
Comments and Explanations:
The product specifications of the EUT presented in the report are declared by the manufacturer
who shall take full responsibility for the authenticity.

Reviewed by: Keven Cheng
Report Producer: Ming Chen
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1 General Description

1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Tablet
Brand Name Zebra
Model Name ET45CA
FCCID UZ7ET45CA

EUT supports Radios application

GSM/EGPRS/WCDMA/HSPA/LTE/5G NR/NFC/GNSS
WLAN 11b/g/n HT20

WLAN 11a/n HT20/HT40

WLAN 11ac VHT20/VHT40/VHT80

WLAN 11ax HE20/HE40/HES80

Bluetooth BR/EDR/LE

Note: 2.4G doesn’t support BW 40/80.

HW Version EV2-2
. ET45-userdebug 11 11-10-12.00-RG-U00-PRD-GSE MXJ
SW Version release-keys
MFD 10MAY22
EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer.

Specification of Accessories

Battery |[Brand Name  [Zebra [Model Name  [BT-000455

Supported Unit Used in Test Configuration and System

AC Adapter Brand Name Zebra Part Number |PWR-WUA5V12W0US
Earphone 1 Brand Name Zebra Part Number HDST-35MM-PTVP-01
Earphone 2 Brand Name Zebra Part Number HDST-USBC-PTT1-01
USB Cable Brand Name  |Zebra Part Number  |CBL-TC5X-USBC2A-01
(Type C to Type A)

Type C-Audio Cable Brand Name  |Zebra Part Number  |ADP-USBC-35MM1-01
(Type C to 3.5mm)

TEL : 886-3-327-0868
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1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

5180 MHz ~ 5240 MHz
Tx/Rx Frequency Range 5260 MHz ~ 5320 MHz
5500 MHz ~ 5720 MHz

<5180 MHz ~ 5240 MHz>

MIMO <Ant. 6+7>

802.11a: 20.58 dBm / 0.1143 W

802.11n HT20: 20.48 dBm / 0.1117 W
802.11n HT40: 22.83 dBm / 0.1919 W
802.11ac VHT20: 20.48 dBm / 0.1117 W
802.11ac VHT40:22.83 dBm / 0.1919 W
802.11ac VHT80: 18.63 dBm / 0.0729 W
802.11ax HE20: 20.58 dBm / 0.1143 W
802.11ax HE40: 22.93 dBm / 0.1963 W
802.11ax HE80: 18.73 dBm / 0.0746 W
<5260 MHz ~ 5320 MHz>

MIMO <Ant. 6+7>

802.11a: 20.53 dBm / 0.1130 W

802.11n HT20: 20.67 dBm / 0.1167 W
802.11n HT40: 22.97 dBm /0.1982 W
802.11ac VHT20:20.67 dBm / 0.1167 W
802.11ac VHT40:22.97 dBm / 0.1982 W
802.11ac VHT80: 19.17 dBm / 0.0826 W
802.11ax HE20: 20.77 dBm / 0.1194 W
802.11ax HE40: 23.07 dBm / 0.2028 W
802.11ax HE80: 19.27 dBm / 0.0845 W
<5500 MHz ~ 5720 MHz>

MIMO <Ant. 6+7>

802.11a: 20.98 dBm / 0.1205 W

802.11n HT20: 20.68 dBm / 0.1164 W
802.11n HT40: 23.36 dBm / 0.2168 W
802.11ac VHT20: 20.68 dBm / 0.1164 W
802.11ac VHT40: 23.36 dBm / 0.2168 W
802.11ac VHT80: 22.87dBm / 0.1936 W
802.11ax HE20: 20.78 dBm / 0.1191 W
802.11ax HE40: 23.46 dBm / 0.2218 W
802.11ax HE80: 22.97 dBm / 0.1982 W

Maximum Output Power to Antenna
<CDD Mode>
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Product Specification is subject to this standard

Maximum Output Power to Antenna
<TXBF Mode>

<5180 MHz ~ 5240 MHz>

MIMO <Ant. 6+7>

802.11n HT20: 20.40 dBm / 0.1096 W
802.11n HT40: 22.70 dBm / 0.1862 W
802.11ax HE20: 20.50 dBm / 0.1122 W
802.11ax HE40: 22.80 dBm / 0.1905 W
802.11ax HE80: 15.54 dBm / 0.0358 W
<5260 MHz ~ 5320 MHz>

MIMO <Ant. 6+7>

802.11n HT20: 20.73 dBm / 0.1183 W
802.11n HT40: 22.87 dBm / 0.1936 W
802.11ax HE20: 20.83 dBm / 0.1211 W
802.11ax HE40: 22.97 dBm / 0.1982 W
802.11ax HE80: 18.13 dBm / 0.0650 W
<5500 MHz ~ 5720 MHz>

MIMO <Ant. 6+7>

802.11n HT20: 20.57 dBm / 0.1140 W
802.11n HT40: 23.01 dBm /0.2000 W
802.11ax HE20: 20.80 dBm / 0.1167 W
802.11ax HE40: 23.11 dBm / 0.2046 W
802.11ax HE80: 23.04 dBm / 0.1663 W

99% Occupied Bandwidth
<CDD Mode>

MIMO <Ant. 6>

802.11a: 17.03 MHz
802.11ax HE20: 18.98 MHz
802.11ax HE40: 37.96 MHz
802.11ax HE80: 77.20 MHz
MIMO <Ant. 7>

802.11a: 16.93 MHz
802.11ax HE20: 18.98 MHz
802.11ax HE40: 38.56MHz
802.11ax HE80: 77.44 MHz

99% Occupied Bandwidth
<TXBF Mode>

MIMO <Ant. 6>

802.11ax HE20: 18.98 MHz
802.11ax HE40: 37.96 MHz
802.11ax HE80: 77.20 MHz
MIMO <Ant. 7>

802.11ax HE20: 18.98 MHz
802.11ax HE40: 41.35 MHz
802.11ax HE80: 77.44 MHz
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Product Specification is subject to this standard

Antenna Type

Ant. 6: IFIA Antenna
Ant. 7: IFIA Antenna

Antenna Gain

<5180 MHz ~ 5240 MHz>

Ant. 6: 1.68 dBi
Ant. 7: 0.87 dBi

<5260 MHz ~ 5320 MHz>

Ant. 6: 1.68 dBi
Ant. 7: 1.35 dBi

<5500 MHz ~ 5720 MHz>

Ant. 6: 1.22 dBi
Ant. 7: 2.34 dBi

Type of Modulation

802.11a/n: OFDM (BPSK/QPSK/16QAM/64QAM)
802.11ac: OFDM (BPSK/QPSK/16QAM/64QAM/256QAM)

802.11ax: OFDMA

(BPSK/QPSK/16QAM/64QAM/256QAM/1024QAM)

Antenna Function Description

Ant. 6 Ant. 7
802.11 a/n/ac/ax
MIMO v v
802.11 n/ax
TXBF v v

Remark:

1. MIMO Ant. 6+7 Directional Gain is a calculated result from MIMO Ant. 6 and MIMO Ant. 7. The

formula used in calculation is documented in section 3.6.
2. MIMO Ant. 6+7 is a calculated result from sum of the power MIMO Ant. 6 and MIMO Ant. 7.

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

Explanations in report summary.

1.3 Modification of EUT

No maodifications made to the EUT during the testing.
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1.4 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.

THO5-HY, 03CH13-HY, CO07-HY
Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

Test Site Location

Test Site No.

1.5 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 E

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

+ FCC KDB 414788 D01 Radiated Test Site v01r01.

+ FCC KDB 662911 D01 Multiple Transmitter Output v02r01.

+ ANSI C63.10-2013

Remark:

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

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

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

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

procedures and find X plane as worst plane.

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

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel (I\;I-eH(l) Channel (Icle:z)
36 5180 44 5220
5150-5250 MHz 38" 5190 46* 5230
Band 1
(U-NII-1) 40 5200 48 5240
42# 5210
Freq. Freq.
Frequency Band Channel (IV'I.T-I(;) Channel (ICIeI-?z)
52 5260 60 5300
5250-5350 MHz 54+ 5270 62* 5310
Band 2 > 1 5
(U-NII-2A) 56 5280 6 5320
58# 5290
Freq. Freq.
F B h | h |
requency Band Channe (MHz) Channe (MH2)
100 5500 112 5560
102* 5510 116 5580
5470-5725 MHz 104 5520 132 5660
Band 3 106" 132"
(U-NII-2C) 06 5530 3 5670
108 5540 136 5680
110* 5550 140 5700
TEL : 886-3-327-0868 Page Number 210 of 70
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Frequency Band Channel Freq. Channel Freq.
quency (MHz) (MHz)
118* 5590 124 5620
TDWR Channel 120 5600 126* 5630
122# 5610 128 5640
Freq. Freq.
Frequency Band Channel (MHz) Channel (MH2)
138# 5690 144 5720
Straddle Channel
142* 5710

Note:

1. The above Frequency and Channel with "*" are 802.11n HT40 and 802.11ac VHT40 and 802.11ax HE40.
2. The above Frequency and Channel with "#" are 802.11ac VHT80 and 802.11ax HE80.
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2.2 Test Mode

The 802.11ax mode is investigated among different tones, full resource units (RU), partial resource
units. The partial RU has no higher power than full RU’s, thus the full RU is chosen as main test

configuration.

The CDD mode is chosen as worst case configuration for all test cases due to higher power than SISO

mode.

The 802.11n/ac mode has no higher power and PSD than 802.11ax mode, thus the 802.11ax mode is

chosen as main test configuration, and the 802.11n/ac mode is verified the power.

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

below.
CDD Mode
Modulation Data Rate

802.11a 6 Mbps
802.11n HT20 (Covered by HE20) MCSO
802.11n HT40 (Covered by HE40) MCSO
802.11ac VHT20 (Covered by HE20) MCSO
802.11ac VHT40 (Covered by HE40) MCSO0
802.11ac VHT80 (Covered by HE80) MCSO0
802.11ax HE20 MCS0
802.11ax HE40 MCSO0
802.11ax HE80 MCS0

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

TXBF Mode
Modulation Data Rate
802.11n HT20 (Covered by HE20) MCS0
802.11n HT40 (Covered by HE40) MCS0
802.11ax HE20 MCS0
802.11ax HE40 MCSO0
802.11ax HE80 MCSO0

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

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15EWL AC MA Version 2.4

Page Number
Issue Date
Report Version

112 of 70
: Aug. 16, 2022
2 01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN2541E

Test Cases
AC
T Mode 1: WLAN (5GHz) Link + Bluetooth Link + USB Cable (Type C to Type A)
R (Charging from AC Adapter)
Band | : 5150-5250 MHz | Band Il : 5250-5350 MHz | Band Ill : 5470-5725MHz
Ch.# 802.11a 802.11a 802.11a
L Low 36 52 100
Middle 44 60 116
H High 48 64 140
Straddle - - 144
Band | : 5150-5250 MHz | Band Il : 5250-5350 MHz | Band Ill : 5470-5725MHz
Ch.# 802.11ax HE20 802.11ax HE20 802.11ax HE20
L Low 36 52 100
M | Middle 44 60 116
H High 48 64 140
Straddle - - 144
Band | : 5150-5250 MHz | Band Il : 5250-5350 MHz | Band Il : 5470-5725MHz
ch. # 802.11ax HE40 802.11ax HE40 802.11ax HE40
L Low 38 54 102
Middle - - 110
H High 46 62 134
Straddle - - 142
Band | : 5150-5250 MHz | Band Il : 5250-5350 MHz | Band Il : 5470-5725MHz
Ch.# 802.11ax HE80 802.11ax HE80 802.11ax HE80
L Low - - 106
Middle 42 58 -
H High - - 122
Straddle - - 138

Remark: For radiation spurious emission, the modulation and the data rate picked for testing are

determined by the Max. RF conducted power.
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<CDD Mode>
MIMO <Ant. 6+7>

802.11a RF Output Power (dBm)

Power vs. Channel Power vs Data Rate

Channel Frequency MCS Index MCS Index

(MHz) MCS0 Channel | onp | 12m | 18M | 24M | 36M | 48M | 54m

Duty Cycle (%)

CH 036 5180 20.54
CH 044 5220 20.48 CH 048 20.48 | 20.48 | 20.48 | 20.38 | 20.38 | 20.38 | 20.38
CH 048 5240 20.58
CH 052 5260 20.47
CH 060 5300 20.53 CH 060 20.43 | 20.43 | 20.37 | 20.33 | 20.38 | 20.38 | 20.28
CH 064 5320 20.32
CH 100 5500 20.81
CH 116 5580 20.67
CH 120 5700 20.20 CH 144* 20.88 | 20.88 | 20.88 | 20.84 | 20.84 | 20.78 | 20.78
CH 144* 5720 20.98

Note: The above Frequency and Channel in "*" were straddle Channel.

802.11n HT20 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate

Channel Frequency MCS Index MCS Index

(MHz) mcso | €Ml | vcst | mes2 | mess | mcsa | mcss | Mcse | mcs7

Duty Cycle (%)

CH 036 5180 2047
CH 044 5220 20.48 CHO044 | 20.38 | 20.38 | 20.28 | 20.28 | 20.33 | 20.28 | 20.33
CH 048 5240 20.42
CH 052 5260 20.27
CH 060 5300 20.67 CHO060 | 20.57 | 20.57 | 20.57 | 20.47 | 20.47 | 20.47 | 20.47
CH 064 5320 20.52
CH 100 5500 20.66
CH 116 5580 20.62
TRV e e CH 144* | 2058 | 20.58 | 20.54 | 20.48 | 20.53 | 20.48 | 20.48
CH 144" 5720 20.68

Note: The above Frequency and Channel in "*" were straddle Channel.

TEL : 886-3-327-0868 Page Number 114 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01




ssanranis. FCC RADIO TEST REPORT

Report No. : FR1IN2541E

802.11n HT40 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate
MCS Index MCS Index
Channel Fr?l(\llllll-lez';cy Channel
MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%)
CH 038 5190 19.98
CH 046 5230 22.83 CHO046 | 22.73 | 22.73 | 22.68 | 22.68 | 22.63 | 22.63 | 22.63
CH 054 5270 22.97
CH 062 5310 20.67 CHO054 | 22.87 | 22.87 | 22.82 | 22.82 | 22.77 | 22.77 | 22.77
CH 102 5510 20.66
CH 110 5550 23.36
CH 134 5670 21.84 CH110 | 23.26 | 23.26 | 23.26 | 23.21 | 23.16 | 23.21 | 23.16
CH 142* 5710 23.03
Note: The above Frequency and Channel in "*" were straddle Channel.
802.11ac VHT20 RF Output Power (dBm)
Power vs. Channel Power vs Data Rate
MCS Index MCS Index
Channel Frequency
(MHz) Channel
MCSO0 MCS1 | MCS2 | MCS3 | MCS4 [ MCS5 | MCS6 | MCS7 | MCS8
Duty Cycle (%)
CH 036 5180 20.47
CH 044 5220 20.48 CHO044 | 20.38 | 20.38 | 20.28 | 20.28 | 20.33 | 20.28 | 20.33 | 20.33
CH 048 5240 20.42
CH 052 5260 20.27
CH 060 5300 20.67 CH 060 | 20.57 | 20.57 | 20.57 | 20.47 | 20.47 | 20.47 | 20.47 | 20.47
CH 064 5320 20.52
CH 100 5500 20.66
CH 116 5580 20.62 .
CH 140 5700 1950 CH 144* | 20.58 | 20.58 | 20.54 | 20.48 | 20.53 | 20.48 | 20.48 | 20.48
CH 144* 5720 20.68
Note: The above Frequency and Channel in "*" were straddle Channel.
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802.11ac VHT40 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate
MCS Index MCS Index
Channel Fr?l?lllll-lezi;cy Channel
MCSO0 MCS1|MCS2|{MCS3|MCS4|MCS5|(MCS6|MCS7|MCS8| MCS9
Duty Cycle (%)
CH 038 5190 19.98
CH 046 5230 22.83 CHO046 | 22.73(22.73 | 22.68 | 22.68 | 22.63 | 22.63 | 22.63 | 22.53 | 22.53
CH 054 5270 22.97
CH 062 5310 20.67 CHO054 | 22.87 | 22.87 | 22.82|22.82 | 22.77 | 22.77 | 22.77 | 22.67 | 22.67
CH 102 5510 20.66
CH 110 5550 23.36
CH 110 | 23.26 | 23.26 | 23.26 | 23.21 | 23.16 | 23.21 | 23.16 [ 23.06 | 23.0
CH 134 5670 21.84 3.26 3 3.16 3.16 | 23.06| 23.06
CH 142* 5710 23.03

Note: The above Frequency and Channel in "*" were straddle Channel.

802.11ac VHT80 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate
MCS Index MCS Index
Channel Frequency
(MHz) Channel
MCSO0 MCS1|MCS2 | MCS3|MCS4|MCS5|(MCS6|MCS7 | MCS8| MCS9
Duty Cycle (%)
CH 042 5210 18.63 CHO042 | 18.53 | 18.53 | 18.53 | 18.53 | 18.48 | 18.43 | 18.43 | 18.43 | 18.43
CH 058 5290 19.17 CH 058 | 19.07 | 19.07 | 19.07 | 18.97 | 18.97 | 18.97 | 18.97 | 18.97 | 18.97
CH 106 5530 19.91
CH 122 5610 22.87 CH 122 | 22.77 | 22.77 | 22.67 | 22.67 | 22.72 | 22.72 | 22.72 | 22.67 | 22.67
CH 138* 5690 22.84

Note: The above Frequency and Channel in ™" were straddle Channel.
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<802.11ax Mode>

802.11ax HE20 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) [RU Config. Channel
MCSO0 MCS1|MCS2|MCS3|MCS4|MCS5|MCS6|MCS7|MCS8|MCS9{MCS10|MCS11
Duty Cycle (%)
CH 036 5180 Full 20.57

CHO036| 5180 26/0 12.15

CHO036| 5180 52/37 15.40

CHO036| 5180 106/53 | 18.37

CHO044| 5220 Full 20.58

CHO044| 5220 26/4 12.74

CHoa2| 5220 52/39 1514 CH 044 120.48|20.48(20.48(20.44|20.38|20.38|20.44|20.38(20.38( 20.38 | 20.38

CHO044| 5220 106/53 | 18.17

CHO048| 5240 Full 20.52

CHO048| 5240 26/8 11.78

CHO048| 5240 52/40 14.73

CHO048| 5240 106/54 18.08

CHO052| 5260 Full 20.37

CHO052| 5260 26/0 11.92

CHO052| 5260 52/37 15.18

CHO052| 5260 106/53 | 18.04

CHO060| 5300 Full 20.77

CHO060| 5300 26/4 13.16

CH 0601 5300 52/39 12.98 CH 060 |20.67|20.67|20.67|20.63(20.57|20.57(20.57|20.52|20.52| 20.52 | 20.57

CHO060| 5300 106/54 18.17

CHO064| 5320 Full 20.62

CHO064| 5320 26/8 12.37

CHO064| 5320 52/40 15.07

CHO064| 5320 106/54 18.47

CH100| 5500 Full 20.76

CH100| 5500 26/0 12.56

CH100| 5500 52/37 15.46

CH100| 5500 106/53 | 18.52

CH116| 5580 Full 20.72

CH116| 5580 26/4 13.32

CH116| 5580 52/38 15.57

CH116| 5580 106/53 | 18.57

CH 1401 5700 Full 19.60 CH 144*|20.68|20.68(20.63|20.63|20.58|20.64|20.68|20.58|20.58| 20.53 [ 20.53

CH140] 5700 26/8 11.18

CH140| 5700 52/40 14.17

CH140| 5700 106/54 17.58

CH 144*| 5720 Full 20.78

CH 144*| 5720 26/8 12.51

CH 144" 5720 52/40 15.44

CH 144*] 5720 106/54 18.67

Note: The above Frequency and Channel in ™" were straddle Channel.
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802.11ax HE40 RF Output Power (dBm)

Power vs. Channel

Power vs Data Rate

Frequency MCS Index MCS Index
Channel
(MHz) RU Config. Channel
MCS0 MCS1|MCS2|MCS3|MCS4|MCS5|MCS6|MCS7|MCS8|MCS9{MCS10|MCS11
Duty Cycle (%)
CH 038 5190 Full 20.08
CH 038 5190 242/61 17.27
CH 046 5230 Full 22.93 CH 046|22.83|22.83|22.83|22.78|22.73|22.73|22.73|22.68(|22.68| 22.68 | 22.68
CH 046 5230 242/62 19.97
CH 054 5270 Full 23.07
CH 054 5270 242/61 20.48
CH 062 5310 Full 2077 CH 054(22.97|22.97|22.97|22.97(22.92(22.87|22.87|22.87|22.87| 22.87 | 22.87
CH 062 5310 242/62 17.74
CH 102 5510 Full 20.76
CH 102 5510 242/61 18.01
CH 110 5550 Full 23.46
CH 110 5550 242/61 20.61
CH 134 5670 Ful 5194 CH 110]23.36|23.36(|23.36|23.36(23.36{23.36|23.31|23.31|23.26| 23.26 | 23.21
CH 134 5670 242/62 19.15
CH 142* 5710 Full 23.13
CH 142* 5710 242/62 20.11
Note: The above Frequency and Channel in "*" were straddle Channel.
802.11ax HE80 RF Output Power (dBm)
Power vs. Channel Power vs Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) RU Config. Channel
MCS0 MCS1|(MCS2(MCS3(MCS4(MCS5|/MCS6|MCS7|MCS8|MCS9|MCS10|{MCS11
Duty Cycle (%)
CH 042 5210 Full 18.73
CH 042 5210 484/65 16.21 CH 042|18.63|18.63|18.63|18.58|18.57|18.53|18.58|18.53(18.53| 18.53 [ 18.53
CH 058 5290 Full 19.27
CH 058{19.17|19.17|19.17|19.13{19.07{19.07|19.07|19.07|19.02| 19.02 | 19.07
CH 058 5290 484/66 16.00 3
CH 106 5530 Full 20.01
CH 106 5530 484/65 17.33
CH 122 5610 Full 22.97
CH 122 5610 484/66 2013 CH 122|22.87|22.87|22.87|22.77|22.77|22.77|22.77|22.72(22.72| 22.72 | 22.72
CH 138* 5690 Full 22.94
CH 138* 5690 484/66 19.95
Note: The above Frequency and Channel in "*" were straddle Channel.
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<TXBF Mode>
MIMO <Ant. 6+7>

802.11n HT20 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate

Channel Fresll;lency MCS Index MCS Index

(MHz) MCS0 Channel | cs1 | mcs2 | Mcss | mcsa | mcss | Mcse | mcs7

Duty Cycle (%)

CH 036 5180 19.90
CH 044 5220 20.40 CHO044 | 20.30 | 20.25 | 20.20 | 20.30 | 20.20 | 20.20 | 20.20
CH 048 5240 20.40
CH 052 5260 20.73
CH 060 5300 2057 CHO060 | 20.63 | 20.63 | 20.53 | 20.58 | 20.63 | 20.53 | 20.53
CH 064 5320 2014
CH 100 5500 2051
CH 116 5580 2057 .
YT 2200 YT CH 144* | 20.60 | 20.60 | 20.50 | 20.55 | 20.55 | 20.50 | 20.50
CH 144* 5720 20.70

nkn

Note: The above Frequency and Channel in "*" were straddle Channel.

802.11n HT40 RF Output Power (dBm)

Power vs. Channel Power vs Data Rate
Frequency MCS Index MCS Index
(et (MHz) Channel
MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%)
CH 038 5190 16.67
CH 046 5230 22.70 CHO046 | 22.60 | 22.60 | 22.50 | 22.50 | 22.54 | 22.50 | 22.50
CH 054 5270 22.87
CH 062 5310 18.38 CHO054 | 22.77 | 22.77 | 22.73 | 22.67 | 22.67 | 22.67 | 22.62
CH 102 5510 18.47
CH 110 5550 23.01
CH 132 5670 20.48 CH110 | 22.91 | 22.91 | 22.86 | 22.81 | 22.81 | 22.81 | 22.81
CH 142* 5710 22.98

nkn

Note: The above Frequency and Channel in "*" were straddle Channel.
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<802.11ax Mode>

802.11ax HE20 RF Output Power (dBm)

Power vs. Channel

Power vs Data Rate

Frequency MCS Index MCS Index
Channel
(MHz) RU Config. Channel
MCSO0 MCS1|MCS2|MCS3|MCS4{MCS5|MCS6|MCS7|MCS8|MCS9|MCS10|MCS11
Duty Cycle (%)
CHO036| 5180 Full 20.00
CHO044| 5220 Full 20.50 |CH 044 ]20.40/20.40|20.40|20.40|20.30|20.30|20.30|20.34|20.34| 20.34(20.34
CHO048| 5240 Full 20.50
CH052| 5260 Full 20.83
CH060| 5300 Full 20.67 | CH 052)20.73|20.73|20.68(20.68|20.63|20.63|20.68(20.68(20.58| 20.58 | 20.58
CH064| 5320 Full 20.24
CH100| 5500 Full 20.61
CH116| 5580 Full 20.67 .
CH 1401 5700 Full 19.47 CH 144*|20.70|20.70|20.70{20.64|20.64|20.60|20.70|20.65(20.64| 20.64 | 20.64
CH 144*| 5720 Full 20.80
Note: The above Frequency and Channel in "*" were straddle Channel.
802.11ax HE40 RF Output Power (dBm)
Power vs. Channel Power vs Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) RU Config. Channel
MCS0 MCS1|MCS2|MCS3|MCS4|MCS5|MCS6|MCS7|MCS8|MCS9(MCS10{MCS11
Duty Cycle (%)
CH 038 5190 Full 16.77
CH 046 5230 Full 22.80 CH 046|22.70|22.70|22.60|22.60{22.60|22.60|22.60|22.60{22.60| 22.55 [ 22.60
CH 054 5270 Full 22.97
CH 054|22.87|22.83|22.83|22.83|22.77|22.77|22.77|22.77(22.77| 22.77 | 22.77
CH 062 5310 Full 18.48 3 3
CH 102 5510 Full 18.57
CH 110 5550 Full 23.11
CH 110]23.01|23.01(22.91(22.91]|22.91|22.91|22.91(22.91(22.91| 22.91| 22.91
CH 134 5670 Full 20.58
CH 142*| 5710 Full 23.08
Note: The above Frequency and Channel in "*" were straddle Channel.
802.11ax HE80 RF Output Power (dBm)
Power vs. Channel Power vs Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) [RU Config. Channel
MCS0 MCS1|MCS2|MCS3|MCS4{MCS5|MCS6|MCS7|MCS8|MCS9|MCS10|MCS11
Duty Cycle (%)
CH042| 5210 Full 15.54 [CH 042 (15.44|15.44|15.44|15.44(15.34(15.34|15.34|15.40|15.40( 15.40| 15.40
CHO058| 5290 Full 18.13 |CH 058|18.03(18.03|18.03|17.96|17.93(17.93|17.93(17.96|17.96(17.90|17.86
CH106| 5530 Full 18.66
CH122| 5610 Full 22.21 |CH 138%|22.94|22.94|22.94|22.84|22.84|22.84|22.90|22.90(22.84| 22.84 [ 22.84
CH 138*] 5690 Full 23.04
Note: The above Frequency and Channel in "*" were straddle Channel.
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120VachkEiHz
AC Adapler
USB Cable
(Type C to Type A)
EUT D
Bluetooth
Earphone
WILAN &P
Holebook
<WLAN Tx Mode>
120Wac/E0H=
AC Adapter
USE Cable (Type C to Type &)
EUT
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<WLAN TXBF Mode>

1200ac/E0Hz
AC Adapter

L1

USB Cable (Type C to Type A)

EUT

E_.

WILAN &P

u_

Hotebook

2.4 Support Unit used in test configuration and system

Item |Equipment Brand Name |Model Name [FCC ID Data Cable Power Cord
1. |Bluetooth Earphone |Kinyo BTE-3622 N/A N/A N/A
2. |WLANAP ASUS RT-AC58 N/A N/A Unshielded, 1.8m
3. |WLANAP ASUS RT-AX88U [LCITHP000236 |N/A Unshielded, 1.8m
AC I/P:
Unshielded, 1.2 m
4. |Notebook Dell P74G FCC DoC N/A DC O/P:
Shielded, 1.8 m
AC I/P:
Unshielded, 1.2 m
5. |Notebook Acer N18Q13 PDOAX201NG [N/A DC O/P:
Shielded, 1.8 m
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2.5

2.6

EUT Operation Test Setup

The RF test items, utility “cmd.exe (10.0.17763.1577)" was installed in Notebook which was
programmed in order to make the EUT get into the engineering modes to provide channel selection,
power level, data rate and the application type and for continuous transmitting signals.

For TXBF mode, the modulation modes and data rates manipulated by the command lines in the
engineering program made the EUT link to another EUT by power under the normal operation. The
‘cmd.exe (10.0.17763.1577)" software tool was used to enable the EUT to transmit signals
continuously.

Measurement Results Explanation Example

For all conducted test items:

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

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

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

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

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=42 +10=14.2 (dB)
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3 Test Result
3.1 26dB & 99% Occupied Bandwidth Measurement
3.1.1 Description of 26dB & 99% Occupied Bandwidth

This section is for reporting purpose only.

There is no restriction limits for bandwidth.

For Straddle Channel, according to KDB 789033 D02 General UNII Test Procedures New Rules
v02r01, if the power and PSD of the devices are uniform and comply with the lower limits specified for
the U-NII-2 bands, a single measurement over the entire emission bandwidth can be performed to

show compliance.

3.1.2 Measuring Instruments

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

3.1.3 Test Procedures

1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
Section C) Emission bandwidth

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold

o gk~ w0 DN

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement
as needed until the RBW/EBW ratio is approximately 1%.

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

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

3.1.4 Test Setup

Spectrum Analyzer EUT
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3.1.5 Test Result of 26dB & 99% Occupied Bandwidth

Temperature : 21~25C
Relative Humidity :  |51~54%

Test Engineer : |Eason Huang

<CDD Mode>
Band | MIMO
0, 0,
99% 26 dB IC 99% IC 99%
Dat F Bandwidth Bandwidth | Dandwidth | Bandwidth
Mod. Rata NTX|CH. N'I'Elq' i T Power Limit | EIRP Limit - |Note
ate filaty) (dBm) (dBm)
Ant6 | Ant7 | Ant6 | Ant7 |Ant6|Ant7 | Ant6 | Ant7
11a | 6Mbps | 2 [ 36 | 5180 | 16.98 | 16.83 | 21.60 | 21.25 - 22.26 -
11a | 6Mbps | 2 | 44 | 5220 | 16.98 | 16.83 | 21.60 | 21.55 - 22.26 - -
11a | 6Mbps | 2 |48 | 5240 | 16.98 | 16.88 | 21.70 | 21.30 - 22.27 -
Band Il MIMO
0, o,
99% 26 dB IC 99% IC 99% FCC 26dB
. . Bandwidth | Bandwidth | Bandwidth
Data Freq. Bandwidth Bandwidth .. s _—
Mod. Rat NTX|CH. MHz (MHz) (MHz) Power Limit | EIRP Limit | Power Limit |Note
ate (MHz) (dBm) (dBm) (dBm)

Ant6 | Ant7 | Ant6 | Ant7 [Ant6|Ant7 [Ant6 |Ant7 [Ant6|Ant7
11a | 6Mbps | 2 | 52| 5260 | 17.03 | 16.83 | 21.80 | 21.30 23.26 29.26 23.98 -
11a | 6Mbps | 2 [ 60| 5300 | 16.98 | 16.83 | 21.70 | 21.85 23.26 29.26 23.98 -
11a | 6Mbps | 2 [ 64| 5320 | 16.98 | 16.83 | 21.65 | 21.50 23.26 29.26 23.98 -
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Band Il MIMO
6 dB
99% 26 dB IC 99% IC99% | FCC26dB | o~ o
Dat F Bandwidth Bandwidth Bandwidth | Bandwidth | Bandwidth for Straddle
Mod. R:t: NTX|CH. Nllth' InU-NI2C | InU-NIl2C | Power Limit| EIRP Limit |Power Limit| "
Lz (MHz) (MHz) (dBm) (dBm) (dBm)
(MHz)
Ant6 | Ant7 | Ant6 | Ant7 [Ant6]|Ant 7|Ant6|Ant 7|Ant 6| Ant 7 [Ant 6 [Ant 7
11a | 6Mbps | 2 [100| 5500 | 17.03 | 16.93 | 21.65 [ 21.75| 23.29 29.29 23.98
11a | 6Mbps | 2 [116] 5580 | 16.98 | 16.88 | 21.80 [ 22.30 | 23.27 29.27 23.98
11a | 6Mbps | 2 [140| 5700 | 16.98 | 16.88 [ 21.65 [ 21.90 | 23.27 29.27 23.98
Band lll straddle channel MIMO
6dB
99% 26 dB IC 99% IC99% | FCC26dB | o ' ..
Dat E Bandwidth Bandwidth | Bandwidth | Bandwidth | Bandwidth for Straddle
Mod. Rata NTX|CH. n;:q' InU-NI2C | InU-NIl 2C |Power Limit| EIRP Limit [Power Limit| ‘o=~ *
ate (Lal3H4) (MHz) (MHz) (dBm) (dBm) (dBm)
(MHz)
Ant6 | Ant7 [ Ant6 | Ant7 [Ant 6|Ant 7|Ant 6| Ant 7|Ant 6 |Ant 7|Ant 6| Ant 7
11a | 6Mbps | 2 |144| 5720 | 13.59 | 13.44 | 15.85 [ 15.75 | 22.28 28.28 22.97 32| 3.2
<802.11a>
26dB Bandwidth 99% Occupied Bandwidth
S:efcl_trurT 30.00 dBl Offset 27,40 dB @ RBW 300 kH; [@ Ssefcl_”.urT 30.00 de Offset 27.40 dé @ RBW 300 kH [E]
oL e M1[1] ~ *17.{18 dBm| o e M1[1] 5 177:;;‘;‘]1{:’:“
20 d| D2[1] ”’1692:1505/?:; 20d - Occ Bw IE.QNE.SEIIEQBS'V;HZ
21.6000 MHZz| 104 — W‘“}é’w . —
i O e S v o 2 i Mi
o ,.ff '\\ -10 d J"J \L“*
-10d / 20d 4
-20d E S‘Jdm:}r kh ?‘PM ot Mrw‘ﬁ“/\“‘"“ MMMJ} \MWM_AMA"*H*W*WJ\ bty
30d . N MIMMN WAJILEJM.M o
st M LR L fratam gyt 50 d
-60 df :;:Egl REf|TrI:1| xg\;e;l_;n;;z = | vaga!:nleda | Function | Function Result |
CF 5.18 GHz [ 1001 pts ] — - l_. - Sp;ﬁﬂ.ﬂ MHZ/// ] ‘ i iz - m .I....... —

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

Band | MIMO
99% 26 dB IC 99% IC 99%
Data Freq. RU Bandwidth Bandwidth Bandw@tt} Bandw!dt.h
Mod. Rate NTX|CH. (MHz) | Config. (MHz) (MHz) Power Limit| EIRP Limit - Note
(dBm) (dBm)
Ant6 | Ant7 | Ant6 | Ant7 |Ant6[Ant7|[Ant6]Ant7
HE20| MCSO0 | 2 | 36| 5180 Full 18.98 | 18.93 | 21.45 | 21.30 - 22.77 -
HE20| MCSO0 | 2 | 44| 5220 Full 18.98 | 18.98 | 21.55 | 21.35 - 22.78 -
HE20| MCSO | 2 |48 | 5240 Full 18.93 | 18.98 | 21.60 | 21.30 - 22.77 -
HE40| MCSO | 2 | 38| 5190 Full 37.76 | 37.86 | 39.87 | 39.78 - 23.01 i -
HE40| MCSO | 2 |46 | 5230 Full 37.96 | 38.06 | 39.87 | 43.83 - 23.01 -
HE80| MCSO | 2 |42 | 5210 Full 77.20 | 77.20 | 82.24 | 82.24 - 23.01 -
Band Il MIMO
99% 26 dB IC 99?/0 IC 99:’/0 FCC 26_)dB
Data Freq. RU Bandwidth Bandwidth Bandw@tt} Bandw!dt.h Bandw@tt}
Mod. Rate NTX|CH. (MHz) | Config. (MHz) (MHz) Power Limit| EIRP Limit [Power Limit(Note
(dBm) (dBm) (dBm)
Ant6 | Ant7 | Ant6 | Ant 7 [Ant 6[Ant 7|Ant 6] Ant 7|Ant 6| Ant 7
HE20| MCSO | 2 | 52| 5260 Full |18.93 | 18.93 | 21.65 | 21.45 23.77 29.77 23.98 -
HE20| MCSO | 2 | 60| 5300 Full |18.93 | 18.98 | 21.65 | 21.50 23.77 29.77 23.98 -
HE20| MCSO | 2 |64 | 5320 Full | 18.93 | 18.98 | 21.45 | 21.45 23.77 29.77 23.98 -
HE40| MCSO | 2 |54 | 5270 Full | 37.96 | 38.06 | 40.14 | 43.83 23.98 30.00 23.98 -
HE40| MCSO | 2 | 62| 5310 Full | 37.86 | 37.76 | 40.05 | 39.60 23.98 30.00 23.98 -
HE80| MCSO | 2 | 58| 5290 Full | 77.20 | 77.20 | 82.40 | 82.24 23.98 30.00 23.98 -
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Band Il MIMO
99% 26 dB IC99% | |cggy, |FCC26dB| 6dB
. . Bandwidth . Bandwidth | Bandwidth
Data Freq. | RU Bandwidth | Bandwidth Power Bandw!dt.h Power |for Straddle
Mod. NTX|CH. . | InU-NIl2C | In U-NIl 2C .. EIRP Limit ..
Rate (MHz) (Config. (MHz) (MHz) Limit (dBm) Limit Channel
(dBm) (dBm) (MHz)
Ant 6 | Ant 7 | Ant 6| Ant 7 [Ant 6/Ant 7|Ant 6/Ant 7|Ant 6|Ant 7|Ant 6] Ant 7
HE20| MCSO| 2 |100| 5500 | Full |18.98|18.98|21.40| 21.50 23.78 29.78 23.98
HE20|MCSO| 2 |116| 5580 | Full |18.93|18.98|21.55| 21.55 23.77 29.77 23.98
HE20| MCSO | 2 |140| 5700 | Full |18.98|18.98|21.70| 21.45 23.78 29.78 23.98
HE40| MCSO | 2 |102| 5510 | Full |37.96|37.96|40.05| 40.05 23.98 30.00 23.98
HE40| MCSO| 2 |110| 5550 | Full |38.06|38.56|43.65| 65.52 23.98 30.00 23.98
HE40| MCSO | 2 |134| 5670 | Full |37.96|38.16|40.23| 52.56 23.98 30.00 23.98
HE80|MCSO| 2 |106| 5530 | Full |77.08|77.08|82.08| 81.76 23.98 30.00 23.98
HE80| MCS0| 2 |122| 5610 | Full |77.20|77.44(81.92|139.84| 23.98 30.00 23.98
Band lll straddle channel MIMO
99% 26 dB Ic 99:% IC 99% FcC 2§dB 6 C.iB
. . Bandwidth . Bandwidth | Bandwidth for
Data Freq.| RU Bandwidth | Bandwidth Power Bandwidth Power Straddle
Mod. NTX|CH. .| In U-NIl 2C | In U-NII 2C .y EIRP Limit .y
Rate (MHz)|Config. (MHz) (MHz) Limit (dBm) Limit Channel
(dBm) (dBm) (MHz)
Ant 6|Ant 7|Ant 6|Ant 7| Ant 6/Ant 7|Ant 6/Ant 7|Ant 6/Ant 7| Ant6 | Ant7
HE20|MCSO| 2 |144|5720| Full |14.49|14.49]|15.75|15.65| 22.61 28.61 22.95 4.35 | 4.25
HE40|MCSO| 2 |142|5710| Full |33.98|34.18|35.25|39.30| 23.98 30.00 23.98 13.9899(3.9901
HE80|MCSO| 2 |138|5690| Full |73.72|73.72|75.96|94.04| 23.98 30.00 23.98 4.201 | 3.881
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<802.11ax HE20>

26dB Bandwidth 99% Occupied Bandwidth
Spectrum [@ Spectrum [%]
Ref Level 30.00 dem Offset 27,40 dB @ RBW 300 kHz

Ref Level 30.00 dém Offset 27.40 dB @ RBW 300 kHz
o att 20de  SWT 1ms @ VBW 1 MHz Mode Sweep |o_Att 20de SWT i1ms @ VBW 1MHz Made Sweep
[@ 1Pk View @15a Max
Mi[1] -17.80 dBm)| M1[1] 11.62 dBm
5.1693000 GHz| a 5.1822980 GHz,
20d D2[1] 2.97 dB 20 w1 occBw 18.981018981 MHz|
21.4500 MHz 2
10 d T ¥ . 7
{0 gBm—=iP1 11.250 dBm. i W “W’IK‘
fads T
!wm-» . "*«Mm\L od
o di
10 df y}" i
10 df i 20 d | |
2 AT v -
D2 ,14‘ 750 dBri b
20 di f

) R L “AJ‘A“"
W‘M w -4nd
EEWM K i M{\MA )

s0d
-40 di s0d
-50 di
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 5.182298 GHz 11.62 dBm
T1 1 5.1705095 GHz 4.41 dBm Oce Bw 18.981018981 MHz
CF 5.18 GHz 1001 pts Span 50.0 MHz T2 1 5.1894305 GHz 3.86 dBm
. S
( ] Measuring...  WRERNNNND Wk 11 il ] [ EERREEE ]
Date: 11.JUL.2022 15:50:41

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

<802.11ax HE40>

. o, . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum mv: Spectrum “é‘
Ref Level 30.00 dém Offset 27.40 dB @ RBW 300 kHz Ref Level 30.00 dém Offset 27.40 dB @ RBW 1 MHz
o Att 20dB  SWT 1ms @ VBW 1 MHz Mode Sweep o Att 20de SWT 1ms @ VBW 3 MHz Mode Sweep
@ 1Pk View @152 Max
M1[1] -19.41 dBm)| M1[1] 13.64 dBm
5.1701100 GHz| 5.1911000 GHz|
20 dl D2[1] -0.58 dB) 20.d M1 Occ Bw 37.762237762 MHz|
39.8700 MHz| 104 v il M b2
10d
D1 7.490 dBm
M i ['MN'WLMWM od
od l \ 10d
-10dl -20 di '
| ’ O B T
i L
56 B — D2 -18.510 dBm o -sudem:
J/[ -40 d
A R O L 2
adgretiet f e v 50 di
-40d e d
-50dl
CF 5.19 GHz 1001 pts Span 100.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 5.1911 GHz 13.64 dBm
T1 1 5.1711189 GHz 7.05 dBm Occ Bw 37.762237762 MHz
CF 5.19 GHz 1001 pts Span 90.0 MHz T2 1 5.2088811 GHz 8.36 dBm
— —
)i ] measuring... WRRRNANAD Wl 11 )i ] WHERREEED W
Date: 11.J0UL.2022 16:42:32 Date: 11.JUL.2022 16:42:58

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE80>

26dB Bandwidth 99% Occupied Bandwidth

Spectrum

[@ Spectrum [%]
Ref Level 30.00 dém Offset 27,40 dB @ RBW 1 MHz Ref Level 30.00 dBm Offset 27.40 dB @ RBW 1 MHz
lo att 20dB  SWT 1ms @ VBW 3 MHz Mode Sweep lo_att 20ds  SWT 1ms @ VBW 3 MHz _Mode Sweep
[@ 1Pk View @15a Max
M1[1] -20.28 dBm)| M1[1] 9.32 dBm|
5.168880 GHz| 5.195370 GHz|
20 d D2[1] 0.66 dB) and oce Bw 77.202797203 MHz
82.240 MHz| 04 M1 ‘
10 0BM— 1 & 300 g T]Jm T [T, S ST Mt uipd St ]
meww, TN ST YT SN P AL B 0 d { !
o di

J w
o d —D2 -17 flj}ﬁn = L ‘-‘U(u \1'“ L

|
=]
2
|
|

Ao
LH -40d
F—— Akl kw,)lmmnj
S0 d
40 di s0d
-50 di
CF 5.21 GHz 1001 pts Span 120.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 5.19537 GHz 9.32 dBm
T1 1 5.171399 GHz 2.82 dBm Oce Bw 77.202797203 MHz
CF 5.21 GHz 1001 pts Span 160.0 MHz T2 1 5.248601 GHz 5.16 dBm
—
. S
( ] Measuring...  WRRRNNAND Wk 41 | il ] [ | CECEEEN ™)
Date: 12.JUL.2022 10:41:22 32

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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Report No. : FR1IN2541E

<TXBF Modes>

Band | MIMO
99% 26 dB IC 99% IC 99%
Data Freq. RU Bandwidth Bandwidth Bandw@tt} Bandw!dt.h
Mod. Rate NTX|CH. (MHz) | Config. (MHz) (MHz) Power Limit| EIRP Limit - Note
(dBm) (dBm)
Ant6 | Ant7 | Ant6 | Ant7 |Ant6[Ant7|[Ant6]Ant7
HE20| MCS2 | 2 | 36| 5180 Full 18.98 | 18.98 | 21.35 | 21.45 - 22.78 -
HE20| MCS2 | 2 | 44| 5220 Full 18.98 | 18.98 | 21.40 | 21.65 - 22.78 -
HE20| MCS2 | 2 |48 | 5240 Full 18.93 | 18.98 | 21.55 | 21.55 - 22.77 -
HE40| MCSO | 2 | 38| 5190 Full 37.86 | 37.76 | 39.87 | 40.14 - 23.01 i -
HE40| MCSO | 2 |46 | 5230 Full 37.96 | 37.96 | 39.78 | 40.32 - 23.01 -
HE80| MCSO | 2 |42 | 5210 Full 77.20 | 77.08 | 82.40 | 81.44 - 23.01 -
Band Il MIMO
99% 26 dB IC 99?/0 IC 99:’/0 FCC 26_)dB
Data Freq. RU Bandwidth Bandwidth Bandw@tt} Bandw!dt.h Bandw@tt}
Mod. Rate NTX|CH. (MHz) | Config. (MHz) (MHz) Power Limit| EIRP Limit [Power Limit(Note
(dBm) (dBm) (dBm)
Ant6 | Ant7 | Ant6 | Ant 7 [Ant 6[Ant 7|Ant 6] Ant 7|Ant 6| Ant 7
HE20| MCS2 | 2 | 52| 5260 Full |18.93 | 18.98 | 21.65 | 21.50 23.77 29.77 23.98 -
HE20| MCS2 | 2 | 60| 5300 Full |18.93 | 18.98 | 21.45| 21.50 23.77 29.77 23.98 -
HE20| MCS2 | 2 |64 | 5320 Full | 18.98 | 18.88 | 21.65 | 21.30 23.76 29.76 23.98 -
HE40| MCSO | 2 |54 | 5270 Full | 37.96 | 41.35 | 39.69 | 78.66 23.98 30.00 23.98 -
HE40| MCSO | 2 | 62| 5310 Full | 37.86 | 37.76 | 40.23 | 39.78 23.98 30.00 23.98 -
HE80| MCSO | 2 | 58| 5290 Full | 77.20 | 76.96 | 81.76 | 82.08 23.98 30.00 23.98 -
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Band Ill MIMO
99% 26 dB IC99% | |cggy, |FCC26dB) 6dB
. . Bandwidth . Bandwidth | Bandwidth
Data Freq. | RU Bandwidth | Bandwidth Power Bandw!dt_h Power |for Straddle
Mod. NTX|CH. . | InU-NIl2C | In U-NIl 2C L EIRP Limit .
Rate (MHz) [Config. (MHz) (MHz) Limit (dBm) Limit Channel
(dBm) (dBm) (MHz)
Ant 6| Ant 7| Ant 6 | Ant 7 |Ant 6|Ant 7|Ant 6/Ant 7|Ant 6|Ant 7| Ant 6| Ant 7
HE20[{MCS2| 2 [100[ 5500 [ Full [18.98|18.98|21.60| 21.35 23.78 29.78 23.98
HE20[{MCS2| 2 [116| 5580 [ Full [18.93]18.98|21.45| 21.60 23.77 29.77 23.98
HE20[MCS2| 2 ([140[ 5700 [ Full [18.98|18.88[21.75| 21.45 23.76 29.76 23.98
HE40[MCS0| 2 [102| 5510 [ Full [37.86|37.76|40.05| 40.05 23.98 30.00 23.98
HE40[MCS0| 2 [110[ 5550 [ Full [37.96|38.16|39.78| 54.09 23.98 30.00 23.98
HE40[MCS0| 2 [134| 5670 [ Full |[37.96|37.96|40.23| 39.96 23.98 30.00 23.98
HE80[MCS0| 2 [106| 5530 | Full |[77.20|77.08|81.92| 81.92 23.98 30.00 23.98
HEB0|MCSO| 2 [122| 5610 [ Full [77.20|77.44|82.24|111.36| 23.98 30.00 23.98
Band Il straddle channel MIMO
99% 26 dB I 99% IC 99% Fcc 2§dB 6 dB.
: . Bandwidth . Bandwidth| Bandwidth
Data Freq.| RU Bandwidth | Bandwidth Power Bandw!dt‘h Power | for Straddle
Mod. NTX|CH. . | InU-NIl2C | In U-NII 2C . EIRP Limit .
Rate (MHz) |Config. (MHz) (MHz) Limit (dBm) Limit Channel
(dBm) (dBm) (MHz)
Ant 6 | Ant 7 | Ant 6 | Ant 7 |Ant 6/Ant 7|Ant 6/Ant 7|Ant 6|Ant 7| Ant 6 [ Ant 7
HE20|MCS2| 2 |[144| 5720 | Full |14.49]|14.49]|15.75|15.75| 22.61 28.61 22.97 4.25 [4.499
HE40|MCSO| 2 [142]| 5710 | Full |33.98|34.18|34.98|44.43| 23.98 30.00 23.98 3.99 14.014
HE80|MCSO0| 2 [138| 5690 | Full |73.84|73.72|76.12|88.32| 23.98 30.00 23.98 4.04 | 3.88
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN2541E

<802.11ax HE20>

26dB Bandwidth

99% Occupied Bandwidth

Date: 15.JUL.2022 14:52:39

Spectrum D%I Spectrum uéx
Ref Level 30,00 dBm Offset 27,40 db @ RBW 300 kHz Ref Level 30.00 dém Offset 27.40 dB @ RBW 300 kHz
o att 20de  SWT 1ms @ VBW 1 MHz Mode Sweep |o_Att 20de SWT i1ms @ VBW 1MHz Made Sweep
(@ 1Pk View @15a Max
Mi[1] -16.43 dBm)| M1[1] 9.42 dBm|
5.1694000 GHz| a 5.1816480 GHz,
20d D2[1] -1.31dB 20 Occ Bw 18.981018981 MHz|
21.3500 MHz| 10 M1
- T o
tordem——01 10,390 T WWA I Mw
I d
5 0
)WW W\
o di igd
-10di 20d :
M }L
02 -18610 dBmy LX' 04 "
20 d Jds e LTIV P YR S
\ -40d
-2 7t LT ‘
b ik ANNM» bt g s0d
-40 di s0d
-50 di
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 5.181648 GHz 9.42 dBm
T1 1 5.1705095 GHz 1.56 dBm Oce Bw 18.981018981 MHz
CF 5.18 GHz 1001 pts Span 50.0 MHz T2 1 5.1894905 GHz 1.50 dBm
—
. S
( ] Measuring...  WRERNNNND Wik 4 il ] [ CEREEEE )

Date: 15.JUL.2022 1

4:52:49

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

<802.11ax HE40>

26dB Bandwidth

99% Occupied Bandwidth

Spectrum mv: Spectrum “é‘
Ref Level 30.00 dBm  Offset 27.40 db @ RBW 300 kHz Ref Level 30.00 dBm  Offset 27.40 db @ RBW 1 MHz
o att 208 SWT 1ms @ VBW 1MHz Mode Sweep o att 20dB SWT 1ms @ VBW 3 MHz Mode Sweep
(@ 17k View @152 Max
M1[1] -23.80 dBm| M1[1] 9.17 dBm|
5.1701100 GHz| 5.1882000 GHz|
20 d D2[1] -0.33 dB 2 OccBw 37.862137862 MHz|
39.8700 MHZ| . M1
10d f?*w»mwmwd oo Lol
od
o D1 2,440 dBm I I b i T Tty g T
v \i -10 d
-10 di | 204 b
\ —— el L W;[ ! A I
20 d 3 e
D2 -23.560 dBmif 5 .
| 40
30 d 1
L W Dty 50 dl
-40 d s0d
-50 di
CF 5.10 GHz 1001 pts Span 100.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 5.1882 GHz 9,17 dém
TL Y 5.1711189 GHz 2,79 dém Oce Bw 37.862137862 MHz
CF 5.19 GHz 1001 pts Span 90.0 MHz T2 1 5.208981 GHz 2,22 dbm
— —
)i ] measuring... WRRRNANAD Wl IR )i ] QURRRRRED e
Date: 18.J0UL.2022 09:52:58

Date: 18.JUL.2022

09:53:08

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

TEL : 886-3-327-0868
FAX : 886-3-327-0855
Report Template No.: BU5-FR15EWL AC MA Version 2.4

Page Number
Issue Date
Report Version

133 of 70
: Aug. 16, 2022
2 01



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR1IN2541E

<802.11ax HE80>

. l)/ . .
26dB Bandwidth 99% Occupied Bandwidth
Spectrum D%I Spectrum uéx
Ref Level 30,00 dBm  Offset 27,40 dB @ RBW 1 MHz Ref Level 30.00 d8m Offset 27.40 dB @ RBW 1 MHz
o att 20de  SWT 1ms @ VBW 3 MHz Mode Sweep |o_Att 20de SWT 1ms @ VBW 3 MHz Made Sweep
[@ 1Pk View @15a Max
Mi[1] -22.37 dBm)| M1[1] 5.48 dBm|
5.168880 GHz a 5.227620 GHz
20d D2[1] 0.34 dB 20 Occ Bw 77.202797203 MHz|
82.400 MHz|
10 df it
1od T\,}M e et Al a1 \.Yw,”‘n ! a2
od u
D1 4.390 dBm I AL Tl Ao b
e I S v T Wl [ \l
[ 1 | [
-10 di L 20 d
ot LW
E — MZ o't
20 dém D2 -21.610WBM =
-40d
%WW‘--MM% L sl o Al
s0d
-40 di s0d
-50 di
CF 5.21 GHz 1001 pts Span 120.0 MHz
Marker
-60 di Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 5.22762 GHz 5.48 dBm
T1 1 5.171399 GHz -0.19 dBm Oce Bw 77.202797203 MHz
CF 5.21 GHz 1001 pts Span 160.0 MHz T2 1 5.248601 GHz 0.02 dem
—
( ] Measuring...  WRRRNNAND Wk y il ] [ | CECEEEN ™)
Date: 1B8.JUL.2022 11:37:41 Date: 18.JUL.2022 11:37:57

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Maximum Conducted Output Power Measurement

3.2.1

3.2.2

Limit of Maximum Conducted Output Power
<FCC 14-30 CFR 15.407>

For the 5.15-5.25 GHz bands:

I For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW. For an indoor access
point operating in the band 5.15-5.25 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W.

For the 5.25-5.725 GHz bands:

I The maximum conducted output power over the frequency bands of operation shall not exceed
the lesser of 250 mW or 11 dBm 10 log B, where B is the 26 dB emission bandwidth in megahertz.

For Straddle Channel, according to KDB 789033 D02 General UNII Test Procedures New Rules
v02r01, if the power and PSD of the devices are uniform and comply with the lower limits specified for
the U-NII-2 bands, a single measurement over the entire emission bandwidth can be performed to

show compliance.
If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power shall

be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Note that U-NII-2 band, devices with a maximum e.i.r.p. greater than 500 mW shall implement TPC in

order to have the capability to operate at least 6 dB below the maximum permitted e.i.r.p. of 1 W.

Measuring Instruments

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

<CDD Modes>

The testing follows Method PM-G of FCC KDB 789033 D02 General UNII Test Procedures New

Rules v02r01.

Method PM-G (Measurement using a gated RF average power meter):

1. Measurement is performed using a wideband RF power meter.

2. The EUT is configured to transmit at its maximum power control level.

3. Measure the average power of the transmitter.

4. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

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

<TXBF Modes>

The testing follows Method PM-G of FCC KDB 789033 D02 General UNII Test Procedures New

Rules v02r01.

Method PM-G (Measurement using a gated RF average power meter):

1. Measurement is performed using a wideband RF power meter.

2 The EUT is configured to transmit at its maximum power control level.

3. Measure the average power of the transmitter

4 Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

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

For Straddle Channel, according to KDB 789033 D02 General UNIl Test Procedures New Rules
v02r01, if the power and PSD of the devices are uniform and comply with the lower limits specified for
the U-NII-2 bands, a single measurement over the entire emission bandwidth can be performed to

show compliance.

3.2.4 Test Setup

[ [

Power Meter Attenuator

EUT
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3.2.5 Test Result of Maximum Conducted Output Power

Temperature : 21~25C

Test Engineer : |Hank Hsu

Relative Humidity : 51~54%

<CDD Mode>
FCC Band | MIMO
Average FCC
Data Freq. Conducted Conduc.tec:| DG.
Mod. Rate NTX | CH. (MHz) Power Power Limit (dBi) -| Pass/Fail
(dBm) (dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a 6Mbps 2 36 | 5180 | 17.00 | 18.00 | 20.54 24.00 1.68 Pass
11a 6Mbps 2 44 | 5220 | 17.00 | 17.90 | 20.48 24.00 1.68 Pass
11a 6Mbps 2 48 | 5240 | 17.10 | 18.00 | 20.58 24.00 1.68 Pass
HT20 MCS0 2 36 | 5180 | 17.10 | 17.80 | 20.47 24.00 1.68 Pass
HT20 MCS0 2 44 | 5220 | 17.00 | 17.90 | 20.48 24.00 1.68 Pass
HT20 MCS0 2 48 | 5240 | 17.10 | 17.70 | 20.42 24.00 1.68 Pass
HT40 MCS0 2 38 | 5190 | 16.50 | 17.40 | 19.98 24.00 1.68 Pass
HT40 MCS0 2 46 | 5230 | 19.40 | 20.20 | 22.83 24.00 1.68 i Pass
VHT20 MCS0 2 36 | 5180 | 17.10 | 17.80 | 20.47 24.00 1.68 Pass
VHT20 MCSO0 2 44 | 5220 | 17.00 | 17.90 | 20.48 24.00 1.68 Pass
VHT20 MCSO0 2 48 | 5240 | 17.10 | 17.70 | 20.42 24.00 1.68 Pass
VHT40 MCSO0 2 38 | 5190 | 16.50 | 17.40 | 19.98 24.00 1.68 Pass
VHT40 MCSO0 2 46 | 5230 | 19.40 | 20.20 | 22.83 24.00 1.68 Pass
VHT80 MCS0 2 42 5210 | 15.20 | 16.00 | 18.63 24.00 1.68 Pass
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FCC Band Il MIMO

Average FCC EIRP
Data Freq. Conducted Conduc_tetil DG. Power
Mod. NTX | CH. Power Power Limit (dBi) .. Pass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a 6Mbps| 2 52 | 5260 | 17.10 | 17.80 | 20.47 23.98 1.68 30 Pass
11a 6Mbps| 2 60 | 5300 | 17.10 | 17.90 | 20.53 23.98 1.68 30 Pass
11a 6Mbps| 2 64 | 5320 | 17.00 | 17.60 | 20.32 23.98 1.68 30 Pass
HT20 [MCSO| 2 52 | 5260 | 16.90 | 17.60 | 20.27 23.98 1.68 30 Pass
HT20 |[MCSO| 2 60 | 5300 | 17.30 | 18.00 | 20.67 23.98 1.68 30 Pass
HT20 [MCSO| 2 64 | 5320 | 17.20 | 17.80 | 20.52 23.98 1.68 30 Pass
HT40 |MCSO| 2 54 | 5270 | 19.70 | 20.20 | 22.97 23.98 1.68 30 Pass
HT40 |MCSO| 2 62 | 5310 | 17.40 | 17.90 | 20.67 23.98 1.68 30 Pass
VHT20 | MCSO| 2 52 | 5260 | 16.90 | 17.60 | 20.27 23.98 1.68 30 Pass
VHT20 | MCSO| 2 60 | 5300 | 17.30 | 18.00 | 20.67 23.98 1.68 30 Pass
VHT20 | MCSO| 2 64 | 5320 | 17.20 | 17.80 | 20.52 23.98 1.68 30 Pass
VHT40 | MCSO| 2 54 | 5270 | 19.70 | 20.20 | 22.97 23.98 1.68 30 Pass
VHT40 | MCSO| 2 62 | 5310 | 17.40 | 17.90 | 20.67 23.98 1.68 30 Pass
VHT80 | MCSO| 2 58 | 5290 | 15.80 | 16.50 | 19.17 23.98 1.68 30 Pass
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FCC Band Il MIMO

Average FCC EIRP
Data Freq. Conducted Conduc_tet:i DG. Power
Mod. NTX | CH. Power Power Limit (dBi) .. Pass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a 6Mbps| 2 | 100 | 5500 | 17.60 | 18.00 | 20.81 23.98 2.34 30 Pass
11a 6Mbps| 2 | 116 | 5580 | 17.40 | 17.90 | 20.67 23.98 2.34 30 Pass
11a 6Mbps| 2 |140| 5700 | 16.60 | 17.70 | 20.20 23.98 2.34 30 Pass
HT20 |MCSO| 2 |100| 5500 | 17.50 | 17.80 | 20.66 23.98 2.34 30 Pass
HT20 |MCSO| 2 |116| 5580 | 17.30 | 17.90 | 20.62 23.98 2.34 30 Pass
HT20 |MCSO| 2 |140| 5700 | 15.90 | 17.00 | 19.50 23.98 2.34 30 Pass
HT40 |MCSO| 2 |102| 5510 | 17.50 | 17.80 | 20.66 23.98 2.34 30 Pass
HT40 |MCSO| 2 |110| 5550 | 20.30 | 20.40 | 23.36 23.98 2.34 30 Pass
HT40 |MCSO| 2 |134| 5670 | 18.30 | 19.30 | 21.84 23.98 2.34 30 Pass
VHT20 | MCSO| 2 |100| 5500 | 17.50 | 17.80 | 20.66 23.98 2.34 30 Pass
VHT20 |MCSO| 2 |116| 5580 | 17.30 | 17.90 | 20.62 23.98 2.34 30 Pass
VHT20 |[MCSO| 2 |140| 5700 | 15.90 | 17.00 | 19.50 23.98 2.34 30 Pass
VHT40 |MCSO| 2 |102| 5510 | 17.50 | 17.80 | 20.66 23.98 2.34 30 Pass
VHT40 |MCSO| 2 |110| 5550 | 20.30 | 20.40 | 23.36 23.98 2.34 30 Pass
VHT40 |MCSO| 2 |134| 5670 | 18.30 | 19.30 | 21.84 23.98 2.34 30 Pass
VHT80 | MCSO| 2 |106| 5530 | 16.70 | 17.10 | 19.91 23.98 2.34 30 Pass
VHT80 |[MCSO| 2 |122| 5610 | 19.60 | 20.10 | 22.87 23.98 2.34 30 Pass
FCC Band lll straddle channel MIMO
Average FCC EIRP
Data Freq. Conducted Conduc‘tec.i DG. Power .
Mod. NTX | CH. Power Power Limit (dBi) . Pass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a 6Mbps| 2 | 144 | 5720 | 17.50 | 18.40 | 20.98 22.97 2.34 30 Pass
HT20 |MCSO| 2 |144| 5720 | 17.20 | 18.10 | 20.68 23.98 2.34 30 Pass
HT40 |MCSO| 2 |142| 5710 | 19.60 | 20.40 | 23.03 23.98 2.34 30 Pass
VHT20 | MCSO| 2 |144| 5720 | 17.20 | 18.10 | 20.68 23.98 2.34 30 Pass
VHT40 |MCSO| 2 |142| 5710 | 19.60 | 20.40 | 23.03 23.98 2.34 30 Pass
VHT80 | MCSO| 2 |138| 5690 | 19.30 | 20.30 | 22.84 23.98 2.34 30 Pass
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<802.11ax Mode>

FCC Band | MIMO

Average FCC
Data o RU Conducted Conduc.te(f DG.
Mod. Rate NTX | CH. (MHz) | Config. Power Power Limit (dBi) -| Pass/Fail
(dBm) (dBm)
Ant6 | Ant7 [ SUM | Ant6 | Ant7 [Ant6]Ant7
HE20 | MCS0 2 36 | 5180 Full | 17.20 | 17.90 | 20.57 24.00 1.68 Pass
HE20 [ MCSO 2 44 | 5220 Full | 17.10 | 18.00 | 20.58 24.00 1.68 Pass
HE20 | MCSO 2 48 5240 Full 17.20 | 17.80 | 20.52 24.00 1.68 Pass
HE40 | MCS0 2 38 | 5190 Full | 16.60 | 17.50 | 20.08 24.00 1.68 i Pass
HE40 | MCS0 2 46 | 5230 Full | 19.50 | 20.30 | 22.93 24.00 1.68 Pass
HE80 | MCS0 2 42 | 5210 Full | 15.30 | 16.10 | 18.73 24.00 1.68 Pass
FCC Band Il MIMO
Average FCC EIRP
Data Freq.| RU Conducted Conduc_te(.i DG. Power .
Mod. NTX | CH. : Power Power Limit (dBi) . .. | Pass/Fail
Rate (MHz) |Config. (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM [ Ant6 | Ant7 | Ant6 | Ant7
HE20 |MCSO| 2 52 | 5260 | Full |17.00|17.70 | 20.37 23.98 1.68 30 Pass
HE20 |[MCS0| 2 60 | 5300 | Full [17.40|18.10|20.77 23.98 1.68 30 Pass
HE20 |[MCS0| 2 64 | 5320 | Full [17.30|17.90 | 20.62 23.98 1.68 30 Pass
HE40 |[MCS0| 2 54 | 5270 | Full [19.80|20.30 | 23.07 23.98 1.68 30 Pass
HE40 |[MCS0| 2 62 | 5310 | Full [17.50| 18.00 | 20.77 23.98 1.68 30 Pass
HE80 |MCSO| 2 58 | 5290 | Full |15.90 | 16.60 | 19.27 23.98 1.68 30 Pass
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FCC Band Il MIMO

Average FCC EIRP
Data Freq. | RU Conducted Conduc_tet:i DG. Power
Mod. NTX | CH. . Power Power Limit (dBi) ... | Pass/Fail
Rate (MHz) |Config. (dBm) (dBm) Limit
(dBm)
Ant6 [ Ant7 [ SUM | Ant6 | Ant7 | Ant6 | Ant7
HE20 |[MCSO| 2 |100| 5500 | Full |17.70 [ 17.80| 20.76 23.98 2.34 30 Pass
HE20 |[MCSO| 2 |116| 5580 | Full | 17.40 | 18.00 | 20.72 23.98 2.34 30 Pass
HE20 |[MCSO| 2 |140]| 5700 | Full |16.00 | 17.10| 19.60 23.98 2.34 30 Pass
HE40 |[MCSO| 2 |102]| 5510 | Full |17.60 | 17.90 | 20.76 23.98 2.34 30 Pass
HE40 |[MCSO| 2 |110| 5550 | Full |20.40 | 20.50 | 23.46 23.98 2.34 30 Pass
HE40 |[MCSO| 2 |134| 5670 | Full |18.40( 19.40| 21.94 23.98 2.34 30 Pass
HE80 |[MCSO| 2 |106| 5530 | Full |16.80 | 17.20 | 20.01 23.98 2.34 30 Pass
HE80 |[MCSO| 2 |122] 5610 | Full | 19.70 | 20.20 | 22.97 23.98 2.34 30 Pass
FCC Band lll straddle channel MIMO
Average FCC EIRP
Data Freq.| RU Conducted Conduc‘tec.i DG. Power .
Mod. NTX | CH. . Power Power Limit (dBi) ... | Pass/Fail
Rate (MHz) |Config. (dBm) (dBm) Limit
(dBm)
Ant6 [ Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HE20 |[MCSO| 2 |144| 5720 | Full |17.30 | 18.20| 20.78 22.95 2.34 30 Pass
HE40 |[MCSO| 2 |142]| 5710 | Full |19.70 [ 20.50 | 23.13 23.98 2.34 30 Pass
HE80 |[MCSO| 2 |138]| 5690 | Full |19.40 [ 20.40 | 22.94 23.98 2.34 30 Pass
TEL : 886-3-327-0868 Page Number 141 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022

Report Template No.: BU5-FR15EWL AC MA Version 2.4

Report Version

2 01




ssanran a5, FCC RADIO TEST REPORT Report No. : FRIN2541E

<TXBF Modes>

FCC Band | MIMO

Average FCC
Data o Conducted Conduc.te(f DG.
Mod. Rate NTX | CH. (MH2) Power Power Limit (dBi) -|  Pass/Fail
(dBm) (dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HT20 | MCS2 2 36 5180 | 16.30 | 17.40 | 19.90 24.00 4.29 Pass
HT20 | MCS2 2 44 5220 | 16.80 | 17.90 | 20.40 24.00 4.29 Pass
HT20 MCS2 2 48 5240 16.80 | 17.90 | 20.40 24.00 4.29 - Pass
HT40 | MCSO 2 38 5190 | 12.90 | 14.30 | 16.67 24.00 4.29 Pass
HT40 | MCSO 2 46 5230 | 19.10 | 20.20 | 22.70 24.00 4.29 Pass
FCC Band Il MIMO
Average FCC EIRP
Data Freq. Conducted Conduc_te(.i DG. Power .
Mod. NTX | CH. Power Power Limit (dBi) .. Pass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM [ Ant6 | Ant7 | Ant6 | Ant7
HT20 | MCS2 2 52 | 5260 | 17.30 | 18.10 | 20.73 23.98 4.53 30 Pass
HT20 | MCS2 2 60 | 5300 | 17.20 | 17.90 | 20.57 23.98 4.53 30 Pass
HT20 | MCS2 2 64 | 5320 | 16.60 | 17.60 | 20.14 23.98 4.53 30 Pass
HT40 | MCSO 2 54 | 5270 | 19.50 | 20.20 | 22.87 23.98 4.53 30 Pass
HT40 | MCSO 2 62 | 5310 | 14.90 | 15.80 | 18.38 23.98 4.53 30 Pass
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FCC Band lll MIMO

Average FCC EIRP
Data Fre Conducted Conducted DG Power
Mod. NTX | CH. |/ ré% Power Power Limit (dBi) Wl Ppass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HT20 | MCS2| 2 100 | 5500 | 17.30 | 17.70 | 20.51 23.98 4.81 30 Pass
HT20 | MCS2| 2 116 | 5580 | 17.20 | 17.90 | 20.57 23.98 4.81 30 Pass
HT20 [ MCS2| 2 140 | 5700 | 15.60 | 17.00 | 19.37 23.98 4.81 30 Pass
HT40 [ MCSO| 2 102 | 5510 | 15.20 | 15.70 | 18.47 23.98 4.81 30 Pass
HT40 [ MCSO| 2 110 | 5550 | 19.90 | 20.10 | 23.01 23.98 4.81 30 Pass
HT40 [ MCSO| 2 134 | 5670 | 17.00 | 17.90 | 20.48 23.98 4.81 30 Pass
FCC Band lll straddle channel MIMO
A
verage FCC EIRP
Data Fre Conducted Conducted DG Power
Mod. NTX | CH. |/ r¢% Power Power Limit (dBi) Wl Ppass/Fail
Rate (MHz) (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HT20 | MCS2| 2 144 | 5720 | 17.10 | 18.20 | 20.70 23.98 4.81 30 Pass
HT40 | MCSO| 2 142 | 5710 | 19.50 | 20.40 | 22.98 23.98 4.81 30 Pass
<802.11ax Mode>
FCC Band | MIMO
Average FCC
Data Fre RU Conducted Conducted DG
Mod. Rate NTX | CH. (MH‘:-) Confi Power Power Limit (dBi) -| Pass/Fail
9- (dBm) (dBm)
Ant6 | Ant7 | SUM [ Ant6|Ant7 | Ant6 [ Ant7
HE20 | MCS2 2 36 5180 Full 16.40 | 17.50 | 20.00 24.00 4.29 Pass
HE20 | MCS2 2 44 5220 Full 16.90 | 18.00 | 20.50 24.00 4.29 Pass
HE20 [ MCS2 2 48 | 5240 Full | 16.90 | 18.00 | 20.50 24.00 4.29 Pass
HE40 [ MCSO 2 38 | 5190 Full | 13.00 | 14.40 | 16.77 24.00 4.29 Pass
HE40 [ MCSO 2 46 | 5230 Full | 19.20 | 20.30 | 22.80 24.00 4.29 Pass
HE80 | MCSO 2 42 | 5210 Full | 12.00 | 13.00 | 15.54 24.00 4.29 Pass
TEL : 886-3-327-0868 Page Number 143 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022

Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01



ssanran a5, FCC RADIO TEST REPORT Report No. : FRIN2541E

FCC Band Il MIMO

Average FCC EIRP
Data Freq. | RU Conducted Conducjteq DG. Power
Mod. NTX | CH. . Power Power Limit (dBi) ... | Pass/Fail
Rate (MHz) |Config. (dBm) (dBm) Limit
(dBm)
Ant6 | Ant7 [ SUM [Ant6 | Ant7 [Ant6 [ Ant7
HE20 [MCS2| 2 52 | 5260 Full |17.40]18.20 | 20.83 23.98 4.53 30 Pass
HE20 [MCS2| 2 60 | 5300 Full | 17.30 | 18.00 | 20.67 23.98 4.53 30 Pass
HE20 [MCS2| 2 64 | 5320 Full |16.70|17.70 | 20.24 23.98 4.53 30 Pass
HE40 [MCSO| 2 54 | 5270 Full | 19.60 | 20.30 | 22.97 23.98 4.53 30 Pass
HE40 [MCSO| 2 62 | 5310 Full | 15.00|15.90 | 18.48 23.98 4.53 30 Pass
HE80 [MCSO| 2 58 [ 5290 Full |13.30]16.40 | 18.13 23.98 4.53 30 Pass
FCC Band Ill MIMO
Average FCC EIRP
Data Freq. | RU Conducted Conduc_te(.i DG. Power .
Mod. NTX | CH. . Power Power Limit (dBi) ... | Pass/Fail
Rate (MHz) (Config. (dBm) (dBm) Limit
(dBm)
Ant6 [ Ant7 | SUM | Ant6 [ Ant7 | Ant6 | Ant7
HE20 |MCS2| 2 100 | 5500 Full |17.40|17.80 | 20.61 23.98 4.81 30 Pass
HE20 |MCS2| 2 116 | 5580 Full | 17.30| 18.00 | 20.67 23.98 4.81 30 Pass
HE20 |MCS2| 2 140 | 5700 Full |15.70]17.10 | 19.47 23.98 4.81 30 Pass
HE40 |MCSO| 2 102 | 5510 Full | 15.30| 15.80 | 18.57 23.98 4.81 30 Pass
HE40 |MCSO| 2 110 | 5550 Full | 20.00 | 20.20 | 23.11 23.98 4.81 30 Pass
HE40 |MCSO| 2 134 | 5670 Full | 17.10 | 18.00 | 20.58 23.98 4.81 30 Pass
HE80 |MCS0| 2 106 | 5530 Full | 15.50| 15.80 | 18.66 23.98 4.81 30 Pass
HE80 |MCS0| 2 122 | 5610 Full | 19.00| 19.40 | 22.21 23.98 4.81 30 Pass
FCC Band lll straddle channel MIMO
Average FCC EIRP
Data Freq. | RU Conducted Conduc‘tec.i DG. Power .
Mod. NTX | CH. . Power Power Limit (dBi) ... | Pass/Fail
Rate (MHz) (Config. (dBm) (dBm) Limit
(dBm)
Ant6 [ Ant7 | SUM | Ant6 [ Ant7 | Ant6 | Ant7
HE20 |MCS2| 2 144 | 5720 Full | 17.20] 18.30 | 20.80 22.97 4.81 30 Pass
HE40 |MCSO| 2 142 | 5710 Full | 19.60 | 20.50 | 23.08 23.98 4.81 30 Pass
HE80 |MCS0O| 2 138 | 5690 Full | 19.50 ] 20.50 | 23.04 23.98 4.81 30 Pass
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3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density
<FCC 14-30 CFR 15.407>
For the 5.15-5.25 GHz bands:
For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum power spectral
density shall not exceed 11 dBm in any 1.0 MHz band. For an indoor access point operating in the
band 5.15-5.25 GHz, the maximum power spectral density shall not exceed 17 dBm in any 1.0 MHz
band.
For the 5.25-5.725 GHz bands:
The maximum power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
For Straddle Channel, according to KDB 789033 D02 General UNII Test Procedures New Rules
v02r01, if the power and PSD of the devices are uniform and comply with the lower limits specified for
the U-NII-2 bands, a single measurement over the entire emission bandwidth can be performed to
show compliance.
If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power shall
be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.3.2 Measuring Instruments
Please refer to the measuring equipment list in this test report.
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3.3.3 Test Procedures

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

Section F) Maximum power spectral density.

<CDD Modes>
# Method SA-3 #
(power averaging (rms) detection with max hold):
- Set span to encompass the entire emission bandwidth (EBW) of the signal.
- Set RBW =1 MHz.
+ Set VBW 2 3 MHz.
« Number of points in sweep = 2 Span / RBW.

« Sweep time < (number of points in sweep) x 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.

Detector = power averaging (rms).

+ Trace mode = max hold.

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

<TXBF Modes>
# Method SA-3 #
(power averaging (rms) detection with max hold):
Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW = 300 kHz.
Set VBW = 1 MHz.
Number of points in sweep = 2 Span / RBW.
Sweep time < (number of points in sweep) x 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.
Detector = power averaging (rms).
Trace mode = max hold.
Allow max hold to run for at least 60 seconds, or longer as needed to allow the trace to

stabilize.
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The RF output of EUT is connected to the spectrum analyzer by a low loss cable.

Each plot has already offset with cable loss, and attenuator loss. Measure the PPSD and
record it.

For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter
Output v02r01.
Method (a): Measure and sum the spectra across the outputs.

The total final Power Spectral Density is from a device with 2 transmitter outputs. The spectrum
measurements of the individual outputs are all performed with the same span and number of
points; the spectrum value in the first spectral bin of output 1 is summed with that in the first
spectral bin of output 2 to obtain the value for the first frequency bin of the summed spectrum.

3.3.4 Test Setup

Spectrum Analyzer EUT

3.3.5 Test Result of Power Spectral Density

Test Engineer : |Eason Huang

Temperature : 21~25C

Relative Humidity : 51~54%

<CDD Mode>
FCC Band | MIMO
Average Average
Dat Er Power Density PSD DG p
Mod. Rata NTX| CH. M‘:l' with Duty Factor Limit (dBi) - I:s:
ate (MHz) (dBm/MHz) (dBm/MHz) a
Ant6/Ant7|SUM| Ant6 | Ant7 | Ant6 | Ant7

11a | 6Mbps | 2 | 36 | 5180 10.95 11.00 4.29 Pass

11a | 6Mbps | 2 | 44 | 5220 - 10.97 11.00 4.29 - Pass

11a | 6Mbps | 2 | 48 | 5240 10.95 11.00 4.29 Pass
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Band Il MIMO
Average Average
Data Fre Power Density PSD DG Pass
Mod. | 22 |NTX|CH. MHq' with Duty Factor Limit (dBi) | e
(MHz) (dBm/MHz) (dBm/MHz) :
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a | 6Mbps | 2 | 52 | 5260 10.73 11.00 4.53 Pass
11a | 6Mbps | 2 | 60 | 5300 - 10.86 11.00 4.53 -| Pass
11a | 6Mbps | 2 | 64 | 5320 10.73 11.00 4.53 Pass
Band Il MIMO
Average Average
Dat E Power Density PSD DG P
Mod. Rata NTX | CH. n;:q' with Duty Factor Limit @Bi) |- /:S'T
ate (Lal3H4) (dBm/MHz) (dBm/MHz) al

Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 |Ant7

11a 6Mbps 2 100 5500 10.88 11.00 4.81 Pass
11a 6Mbps 2 116 5580 - 10.93 11.00 4.81 -| Pass
11a 6Mbps 2 140 5700 10.32 11.00 4.81 Pass
Band Il straddle channel MIMO
Average Average
Dat Fr Power PSD DG p

Mod. Rata NTX | CH. M‘:i' Density Limit (dBi) /:s:

ate (MHz) (dBm/MHz) (dBm/MHz) a

Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
11a 6Mbps 2 144 5720 - 10.96 11.00 4.81 -| Pass
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Maximum Power Density Plot (dBm/MHz)

Ref Level: 20,00 dBm B 3,00 MHz
At 2048 REW 1.00 MHz Ant1Offset:27.40dB Factor:0.00d8
Dector. RMS Trace: MaxHold ~ SWT. 0.020s Ant2 Offset:27.40dB  Factor:0.00dB
30
23
20
15 MK1 et

Freq: 5.218 GHz
Level: 10.965 dBm

EL] -
Center: 5.220 GHz

Span: 50.000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 6)

Maximum Power Density Plot Trace 2 (Ant 7)

Ref Level 2000 dBm WEV 300 MHz

Al 20dB REWY, 1.00 MHZ

Dector: RMS Trace: MaxHold  SWT: 0020s Offset:27.40dB  Factor:0.00dB
30
25
20 4
15 MK1

MK1 Freq: 5.241 GHz

-100

Level: 7.389 dBm

Center: 5,240 GHz

Span: 50,000 MHz

Ref Level 20.00 dBm WEWY 3.00 MHz

At 20dB REW 1.00 MHZ

Dector: RMS Trace: MaxHold — SWT: 0.020s Offset:27.40dB  Factor:0.00dB
25
20
15 MK1

MK1 Freq: 5.239 GHz

Level: 8.553 dBm

Center: 5.240 GHz Span: 50,000 MHz
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<802.11ax Mode>

FCC Band | MIMO

Average Average
Power Density PSD DG
Mod. 3::: NTX| CH. ('l:\;ilz) c:ﬁ;g with Duty Factor Limit (dBi) - '7:::
’ (dBm/MHz) (dBm/MHz)
Ant6 [ Ant7 | SUM | Ant6 [Ant7 | Ant6 | Ant7

HE20 [MCSO| 2 | 36 | 5180 | Full 10.70 11.00 4.29 Pass
HE20 [MCSO| 2 | 36 | 5180 | 26/0 10.39 11.00 4.29 Pass
HE20 [MCSO| 2 | 36 | 5180 | 52/37 10.43 11.00 4.29 Pass
HE20 [MCSO| 2 | 36 | 5180 | 106/53 10.69 11.00 4.29 Pass
HE20 [MCSO| 2 | 44 | 5220 | Full 10.77 11.00 4.29 Pass
HE20 [MCSO| 2 | 44 | 5220 | 26/4 10.72 11.00 4.29 Pass
HE20 [MCSO| 2 | 44 | 5220 | 52/39 10.52 11.00 4.29 Pass
HE20 [MCSO| 2 | 44 | 5220 | 106/53 10.70 11.00 4.29 Pass
HE20 [MCSO| 2 | 48 | 5240 | Full 10.80 11.00 4.29 Pass
HE20 [MCSO| 2 | 48 | 5240 | 26/8 i 10.69 11.00 4.29 i Pass
HE20 [MCSO| 2 | 48 | 5240 | 52/40 10.64 11.00 4.29 Pass
HE20 [MCSO| 2 | 48 | 5240 | 106/54 10.77 11.00 4.29 Pass
HE40 [MCSO| 2 | 38 | 5190 | Full 6.29 11.00 4.29 Pass
HE40 [MCSO| 2 | 38 | 5190 | 242/61 6.11 11.00 4.29 Pass
HE40 [MCSO| 2 | 46 | 5230 | Full 8.97 11.00 4.29 Pass
HE40 [MCSO| 2 | 46 | 5230 |242/62 8.95 11.00 4.29 Pass
HE80 [MCSO| 2 | 42 | 5210 | Full 2.37 11.00 4.29 Pass
HE80 [MCSO| 2 | 42 | 5210 |484/65 2.33 11.00 4.29 Pass
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Band Il MIMO
Average Average
Power Density PSD DG
Mod. g::: NTX| CH. (';;I'f_g) c;ijig with Duty Factor Limit (dBi) - l/):::
: (dBm/MHz) (dBm/MHz)
Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HE20 [ MCS0 2 | 52 5260 Full 10.73 11.00 4.53 Pass
HE20 [ MCS0 2 | 52 5260 26/0 10.60 11.00 4.53 Pass
HE20 [ MCSO0 2 | 52 5260 52/37 10.54 11.00 4.53 Pass
HE20 [ MCSO0 2 | 52 5260 106/53 10.53 11.00 4.53 Pass
HE20 [ MCSO 2 | 60 5300 Full 10.89 11.00 4.53 Pass
HE20 [ MCSO0 2 | 60 5300 26/4 10.79 11.00 4.53 Pass
HE20 [ MCS0 2 | 60 5300 52/39 10.60 11.00 4.53 Pass
HE20 [ MCS0 2 | 60 5300 106/54 10.72 11.00 4.53 Pass
HE20 [ MCS0 2 | 64 5320 Full 10.87 11.00 4.53 Pass
HE20 [ MCS0 2 | 64 5320 26/8 i 10.79 11.00 4.53 | Pass
HE20 [ MCSO0 2 | 64 5320 52/40 10.73 11.00 4.53 Pass
HE20 [ MCSO0 2 | 64 5320 106/54 10.78 11.00 4.53 Pass
HE40 [ MCSO 2 | 54 5270 Full 9.53 11.00 4.53 Pass
HE40 [ MCSO 2 | 54 5270 242/61 9.26 11.00 4.53 Pass
HE40 [ MCSO 2 | 62 5310 Full 7.04 11.00 4.53 Pass
HE40 [ MCSO 2 | 62 5310 242/62 6.61 11.00 4.53 Pass
HE80 [ MCS0 2 | 58 5290 Full 2.56 11.00 4.53 Pass
HE80 [ MCS0 2 | 58 5290 484/66 2.17 11.00 4.53 Pass
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Band Ill MIMO
Average Average
Power Density PSD DG
Mod. 3::: NTX | CH. (';;:fl‘l) CO'T,.Lf’ig with Duty Factor Limit @Bi) |- '7:::
. (dBm/MHz) (dBm/MHz)
Ant6 | Ant7 | SUM [Ant6|Ant7|Ant6 | Ant7
HE20 | MCSO| 2 100 | 5500 | Full 10.95 11.00 4.81 Pass
HE20 | MCSO| 2 100 | 5500 | 26/0 10.82 11.00 4.81 Pass
HE20 | MCSO| 2 100 | 5500 | 52/37 10.67 11.00 481 Pass
HE20 | MCSO| 2 100 | 5500 | 106/53 10.88 11.00 4.81 Pass
HE20 | MCSO| 2 116 | 5580 | Full 10.99 11.00 481 Pass
HE20 | MCSO| 2 116 | 5580 | 26/4 10.72 11.00 481 Pass
HE20 | MCSO| 2 116 | 5580 | 52/38 10.83 11.00 4.81 Pass
HE20 |MCSO| 2 116 | 5580 | 106/53 10.97 11.00 4.81 Pass
HE20 | MCSO| 2 140 | 5700 | Full 9.99 11.00 4.81 Pass
HE20 | MCSO| 2 140 | 5700 | 26/8 9.62 11.00 4.81 Pass
HE20 | MCSO| 2 140 | 5700 | 52/40 9.68 11.00 481 Pass
HE20 | MCSO| 2 140 | 5700 | 106/54 i 9.90 11.00 481 | Pass
HE40 |MCSO| 2 102 | 5510 | Full 6.95 11.00 481 Pass
HE40 |MCSO| 2 102 | 5510 | 242/61 6.87 11.00 481 Pass
HE40 |MCSO| 2 110 | 5550 | Full 9.70 11.00 4.81 Pass
HE40 |MCSO| 2 110 | 5550 | 242/61 9.43 11.00 4.81 Pass
HE40 |MCSO| 2 134 | 5670 | Full 8.08 11.00 4.81 Pass
HE40 |MCSO| 2 134 | 5670 | 242/62 7.81 11.00 4.81 Pass
HESO |MCSO| 2 106 | 5530 | Full 3.50 11.00 481 Pass
HESO | MCSO| 2 106 | 5530 | 484/65 3.30 11.00 481 Pass
HESO | MCSO| 2 122 | 5610 | Full 6.47 11.00 481 Pass
HES8O | MCSO| 2 122 | 5610 | 484/66 6.32 11.00 481 Pass
Band lll straddle channel MIMO
Average Average
Power PSD DG
Mod. 3::: NTX | CH. (';;:fl‘l) CO'T,.Lf’ig Density Limit (dBi) |- '7:::
. (dBm/MHz) (dBm/MHz)
Ant6 | Ant7 | SUM [Ant6]Ant7|Ant6 | Ant7
HE20 | MCSO| 2 144 | 5720 | Full 10.90 11.00 4.81 Pass
HE40 |MCSO| 2 144 | 5720 | 26/8 10.89 11.00 4.81 Pass
HE40 |MCSO| 2 144 | 5720 | 52/40 10.68 11.00 481 Pass
HE40 |MCSO| 2 144 | 5720 | 106/54 10.79 11.00 4.81 Pass
HE40 |MCSO| 2 142 | 5710 | Full i 8.96 11.00 481 | Pass
HE40 |MCSO| 2 142 | 5710 | 242/62 8.73 11.00 481 Pass
HES8O |MCSO| 2 138 | 5690 | Full 6.10 11.00 4.81 Pass
HES8O | MCSO| 2 138 | 5690 | 484/66 6.05 11.00 4.81 Pass
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Maximum Power Density Plot (dBm/MHz)

Ant1Offset:27.60d6 Factor:0.00d8
Ant2 Offset:27.60dB  Factor:0.00dB

-100

Ref Level: 20,00 dBm B 3,00 MHz
At 20 dB REWY 100 MHz
Dector. RMS Trace: MaxHold  SWT. 0.020s

30

23

20 4

15

MK1 MK1
Freq: 5.382 GHz
Level: 10.993 dBm

Center: 5.580 GHz

Span: 50.000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 6)

Maximum Power Density Plot Trace 2 (Ant 7)

Ref Level 2000 dBm
Al 20dB
Dector: RMS

30

WEV 300 MHz
REWY, 1.00 MHZ

Trace: MaxHold  SWT: 0020s Offset:27.60dB  Factor:0.00dB

-ogA— !
Center: 5,580 GHz

Span: 50,000 MHz

-100

Ref Level: 20.00 dBm VERAL 3.00 MHE
At 20 68 REWA 1.00 MHZ
Dector: RMS Trace: MaxHold  SWT: 0.020% Offset:27.60d8  Factor:0.00d8
30
25
20 MK
MK1
15
10 MK1 Freq: 5.582 GHz

Level: 8.728 dBm

Center: 5,580 GHz Span: 50,000 MHz
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<TXBF Modes>

FCC Band | MIMO

Average Average

Power PSD DG
Mod. 3::: NTX| CH. 'I:\;:q' c:’.‘f’, Density Limit (dBi) . '7::7

(Lal3H4) 9- (dBm/MHz) (dBm/MHz) :
Ant6 [ Ant7 | SUM | Ant6 [Ant7 | Ant6 | Ant7

HE20 [Mcs2| 2 | 36 | 5180 | Full 10.17 11.00 4.29 Pass
HE20 [Mcs2| 2 | 44 | 5220 | Full 10.59 11.00 4.29 Pass
HE20 [Mcs2| 2 | 48 | 5240 | Full 10.74 11.00 4.29 Pass
HE40 [Mcso| 2 | 38 | 5190 | Full 2.96 11.00 4.29 Pass
HE40 [Mcso| 2 | 46 | 5230 | Full 9.08 11.00 4.29 Pass
HE80 [Mcso| 2 | 42 | 5210 | Full -1.08 11.00 4.29 Pass

Band Il MIMO

Average Average
Power PSD DG
Mod. g::: NTX| CH. ';;Irf_lq' C;Lf’, Density Limit (dBi) . '7::7
filaty) '9- (dBm/MHz) (dBm/MHz) :

Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HE20 | Mcs2 | 2 | 52 | 5260 Full 10.95 11.00 453 Pass
HE20 | Mcs2 | 2 | 60 | 5300 Full 10.86 11.00 453 Pass
HE20 | Mcs2 | 2 | 64 | 5320 Full 10.32 11.00 453 Pass
HE40 | Mcso | 2 | 54 | 5270 Full 10.88 11.00 453 Pass
HE40 | Mcso | 2 | 62 | 5310 Full 4.61 11.00 453 Pass
HESO | Mcso | 2 | 58 | 5290 Full 1.72 11.00 453 Pass
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SPORTON LAB.

Band Ill MIMO
Average Average
Power PSD DG

Mod. g::: NTX| CH. ';;Irf_lq' C;Lf’, Density Limit (dBi) . ';_f‘:f

(MHz) '9: (dBm/MHz) (dBm/MHz) :

Ant6 | Ant7 | SUM | Ant6 | Ant7 | Ant6 | Ant7
HE20 | Mcs2 | 2 [100| 5500 Full 10.86 11.00 4.81 Pass
HE20 | Mcs2 | 2 [116]| 5580 Full 10.64 11.00 4.81 Pass
HE20 | mcs2 | 2 [140]| 5700 Full 9.46 11.00 4.81 Pass
HE40 | Mcso | 2 [102| 5510 Full 5.47 11.00 4.81 Pass
HE40 | McsSo | 2 [110]| 5550 Full 9.35 11.00 4.81 Pass
HE40 | Mcso | 2 [134]| 5670 Full 6.44 11.00 4.81 Pass
HE80 | Mcso | 2 [106]| 5530 Full 2.04 11.00 4.81 Pass
HE80 | Mcso | 2 [122] 5610 Full 5.58 11.00 4.81 Pass
Band lll straddle channel MIMO
Average Average
Power PSD DG

Mod. :a:a NTX | CH. ';;I‘:‘: c 'T‘lf’i Density Limit (dBi) |- ';f's:

ate (MHz) | Config. (dBm/MHz) (dBm/MHz) a

Ant6 | Ant7 | SUM [Ant6|Ant7|Ant6 | Ant7
HE20 |[mcs2| 2 144 | 5720 | Full 10.73 11.00 4.81 Pass
HE40 |[mcso| 2 142 | 5710 | Full - 9.35 11.00 4.81 -| Pass
HE8O | mcso | 2 138 | 5690 | Full 6.01 11.00 4.81 Pass
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Maximum Power Density Plot (dBm/MHz)

Ref Level: 20,00 dBm B 3,00 MHz

At 2048 REW 1.00 MHz Ant1Offset:27.40dB Factor:0.00d8
Dector. RMS Trace: MaxHold ~ SWT. 0.020s Ant2 Offset:27.40dB  Factor:0.00dB
30
23
20
15 MK1 et

Freq: 5.260 GHz
Level: 10.947 dBm

-100 T u T T u T u T u
Center: 5.260 GHz Span: 50.000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 6) Maximum Power Density Plot Trace 2 (Ant 7)
Ref Level 2000 dBm WEV 300 MHz Ref Level 2000 dBm WEV 300 MHz
Al 20dB REWY, 1.00 MHZ Al 20dB REWY, 1.00 MHZ
Dector: RMS Trace: MaxHold  SWT: 0020s Offset:27.40dB  Factor:0.00dB Dector: RM= Trace: MaxHold  SWT: 0.020s Offset:27.40dB  Factor:0.00dB
30 30
25 25
20 20
15 MK1 o 15 - MK1 -
10 MK1 Freq: 5.258 GHz 10 Freq: 5.250 GHz

5 Level: 7.749 dBm Level: 8.789 dBm

-ogA— ! ! — -ogA— ! ! —
Center: 5,260 GHz Span: 50,000 MHz Center: 5,260 GHz Span: 50,000 MHz

TEL : 886-3-327-0868 Page Number : 56 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01



ssanranis. FCC RADIO TEST REPORT

Report No. : FR1IN2541E

3.4 Unwanted Emissions Measurement

This section is to measure unwanted emissions through radiated measurement for band edge

spurious emissions and out of band emissions measurement.

3.4.1 Limit of Unwanted Emissions

(1) For transmitters operating in the 5150-5250 MHz band: all emissions outside of the 5150-5350
MHz band shall not exceed an EIRP of —27dBm/MHz.

For transmitters operating in the 5250-5350 MHz band: all emissions outside of the 5150-5350
MHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating in the 5250-5350 MHz
band that generate emissions in the 5150-5250 MHz band must meet all applicable technical
requirements for operation in the 5150-5250 MHz band (including indoor use) or alternatively
meet an out-of-band emission EIRP limit of -27 dBm/MHz in the 5150-5250 MHz band.

For transmitters operating in the 5470-5600 MHz and 5650-5725MHz band: all emissions outside
of the 5470-5600 MHz and 5650-5725MHz band shall not exceed an EIRP of -27 dBm/MHz.
(2) 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.
E=M uV/m, where P is the eirp (Watts)
TEL : 886-3-327-0868 Page Number : 57 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022

Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01



ssomronas. FCC RADIO TEST REPORT Report No. : FRIN2541E
EIRP (dBm) Field Strength at 3m (dBuV/m)
-27 68.3

(3) 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.

3.4.2 Measuring Instruments

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

3.4.3 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= 3 MHz
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.
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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 “-“.

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 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

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

3.4.4 Test Setup

For radiated emissions below 30MHz

: | R Antenna
- 3m |

Metal Full Soldered Ground Plane

-

Spectrum Analyzer ! Receiver
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For radiated emissions from 30MHz to 1GHz
<CDD Mode>

RX Antenna

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer ; Receiver

<TXBF Modes>

RX Antenna
Compamon

device

Metal Full Soldered Ground Plane

Spectrum Analyzer | Receiver

TEL : 886-3-327-0868 Page Number : 60 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01



ssanranis. FCC RADIO TEST REPORT Report No. : FRIN2541E

For radiated test from 1GHz to 18GHz
<CDD Mode>

EUT :-‘1— Im —_—;

Metal Full Soldered Ground Plane

oo

Spectrum Analyzer | Receiver

<TXBF Modes>

i s i

Companion

device
1-4m

3m —i

Metal Full Soldered Ground Plane

Spectrum Anabyrer | Receiver
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For radiated test above 18GHz
<CDD Mode>

RX Antenna

Metal Full Soldered Ground Plang

=

Spectrum Analyzer / Receiver

<TXBF Modes>

RX Antenna
Companion

geile

1.5m

s

Metal Full Soldered Ground Plane

= I

Spectrum Analyzer / Receiver
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3.4.5 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.

3.4.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.4.7 Duty Cycle

Please refer to Appendix D.

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

Please refer to Appendix B and C.
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3.5 AC Conducted Emission Measurement
3.5.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.5.2 Measuring Instruments

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

3.5.3 Test Procedures

1. The EUT is placed 0.4 meter away from the conducting wall of the shielding room, and is kept at

least 80 centimeters from any other grounded conducting surface.

2.  Connect EUT to the power mains through a line impedance stabilization network (LISN).
3. All the support units are connecting to the other LISN.
4.  The LISN provides 50 ohm coupling impedance for the measuring instrument.
5. The FCC states that a 50 ohm, 50 microhenry LISN shall be used.
6. Both Line and Neutral shall be tested in order to find out the maximum conducted emission.
7. The frequency range from 150 kHz to 30 MHz is scanned.
8. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum
Hold Mode.
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3.5.4 Test Setup

e T e S A 0 B T i L S I
| |
| |
| Rear of EUT to be flushed |
I with rear of table top ]
I :
| |
| |
| — |
l e EUT l
! —_— | | I 80 cm to
I Receiver | ground
I 5002 RF Cable gcm : plane
| |
| |4 |
| 2 |
| &
s |
I 3b} o |
| ¢
| AC :
| AMH |
l {LISH) [
|
| 12 = i | -
' - I -~
I g - Bonded to horizontal I i3 4
o~ round plane ~
1 e e s o i e e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.5.5 Test Result of AC Conducted Emission
Please refer to Appendix A.
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3.6 Antenna Requirements
3.6.1 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.

3.6.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.6.3 Antenna Gain

<CDD Modes >
FCC KDB 662911 D01 Multiple Transmitter Output v02r01

For CDD transmissions, directional gain is calculated as

Directional gain = Gant + Array Gain, where Array Gain is as follows.

For power spectral density (PSD) measurements on all devices,

Array Gain = 10 log(Nant/Nss=1) dB.
For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Directional gain may be calculated by using the formulas applicable to equal gain antennas with

GanT set equal to the gain of the antenna having the highest gain;

The EUT supports CDD mode.

For power, the directional gain Ganr is set equal to the antenna having the highest gain, i.e.,

F)2)f)i).

For PSD, the directional gain calculation is following F)2)f)ii) of KDB 662911 D01 v02r01.
The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,

The directional gain “DG” is calculated as following table.

<CDD Modes>

DG DG Power PSD
for for Limit Limit
Ant. 6 Ant. 7 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
Band | 1.68 0.87 1.68 4.29 0.00 0.00
Band Il 1.68 1.35 1.68 4.53 0.00 0.00
Band Il 1.22 2.34 2.34 4.81 0.00 0.00
Power limit reduction = Composite gain — 6dBi, ( min =0 )
PSD limit reduction = Composite gain + PSD Array gain — 6dBi, (min =0)
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TXBF modes
FCC KDB 662911 D01 Multiple Transmitter Output v02r01
For CDD transmissions, directional gain is calculated as
NSS Ngb\-'l' &
20 2B
: ’ ; j=1 | k=1
Directional Gain =10-log
N i
where
Each antenna is driven by no more than one spatial stream;
Nss = the number of independent spatial streams of data:
N7 = the total number of antennas
G, /20
k= 107* if the &th antenna is being fed by spatial stream j. or zero if it is not:
G is the gain in dBi of the kth antenna.
The EUT supports beamforming for 802.11ac modes.
The directional gain calculation is following F)2)e)ii) of KDB 662911 D01 v02r01.
The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,
The directional gain “DG” is calculated as following table.
DG DG Power PSD
for for Limit Limit
Ant 6 Ant 7 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
Band | 1.68 0.87 4.29 4.29 0.00 0.00
Band Il 1.68 1.35 4.53 4.53 0.00 0.00
Band Il 1.22 2.34 4.81 4.81 0.00 0.00
Power Limit Reduction = DG(Power) — 6dBi, ( min =0 )
PSD Limit Reduction = DG(PSD) — 6dBi, ( min =0 )
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4 List of Measuring Equipment

Instrument | Brand Name Model No. Serial No. |Characteristics Cal::I)J;'taetion Test Date Due Date Remark
Loop Antenna zg:\?vZé HFH2-22 100488 | 9kHz~30MHz | Sep. 07, 2021 JJuuna-2§6’22(35222~ Sep. 06, 2022 (0§gﬂf§_°£w
Bilog Antenna | TESEQ o%gléo?gil;gﬁ\l 40103 & 07 | 30MHz~1GHz | Apr. 24, 2022 JJ“u”r;'2356’22002222~ Apr. 23, 2023 (Oﬁé‘g‘j"g_‘:‘\()
Hom Antenna | SCHYC0R7PE | BBHA 9120 D | 912001241 | 1GHz-18GHz | Jul. 13,2021 | 1% 23 271 yui. 12, 2022 (oggﬂ?g?gv)
SH';r]Etz:n';or” SCHV&RZBE BBHA9170 | 00994  |18GHz~40GHz | Nov. 04, 2021 JJuuna-2§6’22(35222~ Nov. 03, 2022 (0§gﬂf§_°£w
Amplifier S°”°n"1‘:r'1't”s"“ 310 N 187282 | 9KkHz~1GHz | Dec. 15, 2021 JJ“u”r;'z?)%’ZzO;ZZ; Dec. 14, 2022 (oggﬂ?g?gv)
Preamplifier MITEQ ﬁ'\ggggﬂ%? 1590074 | 1GHz~18GHz | May 17, 2022 JJuuna-2§6’22(35222~ May 16, 2023 (0§gﬂf§_°£w
Preamplifier |  Keysight 83017A | MY53270147 | 1GHz~26.5GHz| Oct. 26, 2021 [PUN: 25,2022~ (4 55 5gpp | Radiation
Jun. 30, 2022 (03CH13-HY)
Preamplifier EMEC EM18G40G | 060715 | 18GHz~40GHz | Dec. 24, 2021 JJ“u”r;_2§6’2205222~ Dec. 23, 2022 (o§3ﬂf§fﬂw
SA‘;ZT;;“;: Keysight N9O10A  |MY55370526 | 10Hz~44GHz | Mar. 18, 2022 JJ“u”r;'2356’22002222~ Mar. 17, 2023 (Oﬁé‘g‘j"g_‘:‘\()
Hygrometer | TECPEL DTM-303B | TP200889 N/A Sep. 30, 2021 JJ“u”r;_2§6’2205222~ Sep. 29, 2022 (o§3ﬂf§fﬂw
AntennaMast| EMEC  |AM-BS-4500-B N/A 1m~4m N/A JJuunr;-2356’22002222~ N/A <o§§ﬂi7‘§f’ﬁw
Turn Table EMEC TT2000 N/A 0~360 Degree N/A JJ“u”r;'z?)%’ZZO(fZZE N/A (oggﬂ?g?;v)
Software Audix 6_20(')55’_ g.04 | RK-000992 N/A N/A J Juuna_2§6’22002222~ N/A <o§§ﬂi7‘§f’ﬁw
RF Cable gﬂﬁii; SU?;)GF;EX 0030/126E | 30MHz~18GHz | Feb. 09, 2022 JJ“u”r;'z?)%’ZZO(fZZE Feb. 08, 2023 (oggﬂ?g?;v)
RF Cable ';b'ﬁii; SUCS)ZLEX 804793/4 | 30MHz~18GHz | Feb. 09, 2022 JJuuna-2§6’22(35222~ Feb. 08, 2023 (0§gﬂf§_°£w
RF Cable gﬂﬁii; SUC1%Z"EX MY24961/4 | 30MHz~18GHz | Feb. 09, 2022 JJ“u”r;'z?)%’ZzO;ZZ; Feb. 08, 2023 (oggﬂ?g?gv)
RF Cable ';b'ﬁii; SUC%ZLEX 2%1%1112//22' 18GHz~40GHz | Jan. 04, 2022 JJuuna-2§6’22(35222~ Jan. 03, 2023 (0§gﬂf§_°£w
RF Cable gﬂﬁii; SUC1%Z"EX MY9837/4PE | 9kHz~30MHz | Mar. 10, 2022 JJ“u”r;'z?)%’ZzO;ZZ; Mar. 09, 2023 (oggﬂ?g?gv)
Filter Wainwright \Qg'_gg('):fgggs SN12 1'§:SSHFZ”1‘;W Sep. 14, 2021 JJ“u”r;_2§6’2205222~ Sep. 13, 2022 (o§3ﬂf§fﬂw
Filter Wainwright gg%é;ﬁéﬁ: sns | OOSHEZ O | war. 10,2022 | 25 20227 W 09, 2023 <o§§ﬂi7‘§f’ﬁw
Filter Wainwright Y\slgc%:i%%?g SN2 I:’;ESHSZFF:IET Jul. 12, 2021 JJ“u”r;'2356’22002222~ Jul. 11, 2022 (Oﬁé‘g‘j"g_‘:‘\()
ASTOMST | ACPOWER | AFC-11003G | F317040033 N/A N/A Jul. 04, 2022 N/A (ngg;cf_"%r;
Software zg:\?vZé EMC32 V10.30 N/A N/A N/A Jul. 04, 2022 N/A ?gggg"m{?
Puise Limiter | SCHVWARZBE| VTSD 8O0T-F | 85517 | oK1z 200MHz | Oct. 29, 2021 | Jul. 04,2022 | Oct. 28, 2022 (Cc"gg;ﬁ:%r;
RF Cable ';b'ﬁii; RG214/U | 1358175 | 9kHz~30MHz | Mar. 16,2022 | Jul. 04, 2022 | Mar. 15, 2023 ?gggg"m{?
\/T",fl‘;tbv'gfk TESEQ NNB 51 45051 N/A Feb. 16,2022 | Jul. 04, 2022 | Feb. 15, 2023 (Cc"gg;ﬁ:%r;
FE{Z'C'BTIfl’z gg:\?vié ESCI7 100724 | 9KHz~7GHz | Feb. 24,2022 | Jul. 04, 2022 | Feb. 23, 2023 (ngg;‘:mr;
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Instrument | Brand Name Model No. Serial No. |Characteristics Calg);:etlon Test Date Due Date Remark
Jun. 15, 2022~ Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 16, 2021 Jul. 18, 2022 Nov. 15, 2022 (THO5-HY)
16100054SNO Jun. 15, 2022~ Conducted
Power Sensor DARE RPR3006W 12 (NO:113) 10MHz~6GHz | Dec. 16, 2021 Jul. 18, 2022 Dec. 15, 2022 (THO5-HY)
Signal Rohde & Jun. 15, 2022~ Conducted
Analyzer Schwarz FSV40 101566 10Hz~40GHz | Aug. 30, 2021 Jul. 18, 2022 Aug. 29, 2022 (THO5-HY)
Switch Control | E-IUSTRUME EC1900067 Jun. 15, 2022~ Conducted
Mainframe NT ETF-1405-0 | ™ gox7) N/A Aug. 12,2021 |7 1 4 pop | AU9- 11,2022 05 1y
TEL : 886-3-327-0868 Page Number 1 69 of 70
FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022
Report Template No.: BU5-FR15EWL AC MA Version 2.4 Report Version 2 01




ssanranis. FCC RADIO TEST REPORT Report No. : FRIN2541E

5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150 kHz ~ 3 0MHz)

Measuring Uncertainty for a Level of Confidence 23dB
of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 6.0 dB
of 95% (U = 2Uc(y)) )

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

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

5.2dB

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

Measuring Uncertainty for a Level of Confidence
o _ 5.9dB
of 95% (U = 2Uc(y))
TEL : 886-3-327-0868 Page Number : 70 of 70
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Appendix A. AC Conducted Emission Test Results

Temperature : 22.2~26.3C
Relative Humidity : (48.2~58.7%

Test Engineer : |Louis Chung

TEL : 886-3-327-0868 Page Number : A1 of A1
FAX : 886-3-327-0855



EUT Information

Report NO : 1IN2541
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Line
Full Spectrum
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150k 300 400500 800 1M 2M 3M AM5M 6 8 10M 20M  30M
Frequency inHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuVv) (dBuv) | (dBuv) | (dB) (dB)
0.166000 13.90 55.16 41.26 | L1 OFF 20.0
0.166000 34.57 65.16 30.59 | L1 OFF 20.0
0.186000 29.51 54.21 24.70 | L1 OFF 20.0
0.186000 42.02 64.21 2219 | L1 OFF 20.0
0.202000 27.31 53.53 26.22 | L1 OFF 20.0
0.202000 40.33 63.53 23.20 | L1 OFF 20.0
0.262000 27.72 51.37 23.65 | L1 OFF 20.0
0.262000 40.06 61.37 21.31 | L1 OFF 20.0
0.350000 16.59 48.96 32.37 | L1 OFF 20.0
0.350000 33.41 58.96 2555 | L1 OFF 20.0
1.242000 20.67 46.00 2533 | L1 OFF 20.0
1.242000 30.93 56.00 25.07 | L1 OFF 20.0
12.706000 26.61 50.00 23.39 | L1 OFF 20.2
12.706000 30.76 60.00 29.24 | L1 OFF 20.2




EUT Information
Report NO : 1IN2541
Test Mode : Mode 1
Test Voltage : 120Vac/60Hz
Phase : Neutral

Full Spectrum
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Level in dBuV
) »

20

104

0 } } } —+—+— } } } } —+—+— }
150k 300 400500 800 1M 2M 3M AM5M 6 8 10M 20M  30M
Frequency inHz

Final Result

Frequency QuasiPeak | CAverage Limit Margin Line Filter | Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.182000 29.64 54.39 2475 | N OFF 20.0
0.182000 42.99 64.39 21.40 | N OFF 20.0
0.202000 29.47 53.53 24.06 | N OFF 20.0
0.202000 41.74 63.53 21.79 | N OFF 20.0
0.258000 29.53 51.50 2197 | N OFF 20.0
0.258000 41.67 61.50 19.83 | N OFF 20.0
0.418000 20.32 47.49 27.17 | N OFF 20.0
0.418000 36.43 57.49 21.06 | N OFF 20.0
0.626000 18.47 46.00 2753 | N OFF 20.0
0.626000 34.47 56.00 2153 | N OFF 20.0
1.746000 18.21 46.00 27.79 | N OFF 20.0
1.746000 27.82 56.00 28.18 | N OFF 20.0
12.614000 26.94 50.00 23.06 | N OFF 20.2
12.614000 31.41 60.00 28.59 | N OFF 20.2
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Report No. : FRIN2541E

Appendix B. Radiated Spurious Emission

Test Engineer :

Mancy Chou , Jacky Hong and Rain Lee

Temperature :

20~25°C

Relative Humidity : [40~60%

<CDD Mode>
Band 1 - 5150~5250MHz
WIFI 802.11a (Band Edge @ 3m)
WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBpuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A) (H/V)

5148.72 61.74 -12.26 74 49.84 32.2 6.21 26.51 100 | 349 P H
5149.5 52.9 -1.1 54 41 32.2 6.21 26.51 100 | 349 A H
* 5180 114.59 - - 102.78 | 32.08 6.25 26.52 | 100 | 349 P H
* 5180 107.89 - - 96.08 32.08 6.25 26.52 | 100 | 349 A H
H

802.11a
H

CH 36

5147.94 59.73 -14.27 74 47.83 32.2 6.21 26.51 100 108 P |V

5180MHz
5150 50.17 -3.83 54 38.26 32.2 6.22 26.51 100 108 AV
* 5180 110.93 - - 99.12 32.08 6.25 26.52 | 100 108 P |V
* 5180 102.68 - - 90.87 32.08 6.25 26.52 | 100 108 AV
\Y
\Y
5142.48 61.34 -12.66 74 49.46 32.18 6.21 26.51 107 | 356 P H
5150 52.61 -1.39 54 40.7 32.2 6.22 26.51 107 | 356 A H
* 5220 118.9 - - 107.22 | 31.92 6.28 26.52 | 107 | 356 P H
* 5220 111.62 - - 99.94 31.92 6.28 26.52 | 107 | 356 A H
5353.6 55.38 -18.62 74 43.98 31.62 6.32 26.54 | 107 | 356 P H

802.11a
5350 46.32 -7.68 54 34.94 31.6 6.32 26.54 | 107 | 356 A H

CH 44

5150 57.73 -16.27 74 45.82 32.2 6.22 26.51 352 | 328 P |V

5220MHz
5149.76 48.67 -5.33 54 36.77 32.2 6.21 26.51 352 | 328 AV
* 5220 113.74 - - 102.06 31.92 6.28 26.52 | 352 | 328 P |V
* 5220 106.66 - - 94.98 31.92 6.28 26.52 | 352 | 328 AV
5380.48 53.29 -20.71 74 41.73 31.78 6.32 26.54 | 352 | 328 P |V
5352.48 44.63 -9.37 54 33.24 31.61 6.32 26.54 | 352 | 328 AV

TEL : 886-3-327-0868 Page Number : B1-1 of 60

FAX : 886-3-327-0855
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5143.52 59.72 -14.28 74 47.83 32.19 6.21 26.51 100 | 356 P H
5150 50.73 -3.27 54 38.82 32.2 6.22 26.51 100 | 356 A H
* 5240 118.74 - - 107.14 31.84 6.28 26.52 | 100 | 356 P H
* 5240 111.64 - - 100.04 31.84 6.28 26.52 | 100 | 356 A H
5353.6 56.63 -17.37 74 45.23 31.62 6.32 26.54 | 100 | 356 P H
802112 5350.8 47.9 -6.1 54 36.52 31.6 6.32 26.54 | 100 | 356 A H
5;:;:2 5129.22 55.32 -18.68 74 43.48 32.16 6.19 26.51 355 | 353 P \
5148.72 47.12 -6.88 54 35.22 32.2 6.21 26.51 355 | 353 A |V
* 5240 113.89 - - 102.29 31.84 6.28 26.52 | 355 | 353 P \
* 5240 106.84 - - 95.24 31.84 6.28 26.52 | 355 | 353 A |V
5357.52 53.29 -20.71 74 41.86 31.65 6.32 26.54 | 355 | 353 P \
5353.04 45.03 -8.97 54 33.63 31.62 6.32 26.54 | 355 | 353 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 : B1-2 of 60
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Band 1 5150~5250MHz

WIFI 802.11a (Harmonic @ 3m)

WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A) (H/V)
10360 47.01 -21.19 68.2 53.86 39.94 9.78 56.57 - - P H
15540 44.96 -29.04 74 50 39.44 12.05 | 56.53 - - P H
H
H
H
H
H
H
H
H
H
802.11a
H
CH 36
10360 471 -211 68.2 53.95 39.94 9.78 56.57 - - P |V
5180MHz
15540 44.76 -29.24 74 49.8 39.44 12.05 | 56.53 - - P |V
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
TEL : 886-3-327-0868 Page Number : B1-3 of 60
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WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A) (H/V)
10440 46.6 -21.6 68.2 53.03 40.22 9.82 56.47 - - P H
15660 45.99 -28.01 74 51.42 38.9 12.04 | 56.37 - - P H
H
H
H
H
H
H
H
H
H
802.11a
H
CH 44
10440 46.16 -22.04 68.2 52.59 40.22 9.82 56.47 - - P |V
5220MHz
15660 44.93 -29.07 74 50.36 38.9 12.04 | 56.37 - - P |V
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
TEL : 886-3-327-0868 Page Number : B1-4 of 60
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WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A) (H/V)
10480 48.27 -19.93 68.2 54.5 40.34 9.85 56.42 - - P H
15720 45.29 -28.71 74 50.85 38.68 12.05 | 56.29 - - P H
H
H
H
H
H
H
H
H
H
802.11a
H
CH 48
10480 47.05 -21.15 68.2 53.28 40.34 9.85 56.42 - - P \Y,
5240MHz
15720 44.36 -29.64 74 49.92 38.68 12.05 | 56.29 - - P \Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
\Y,
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
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Band 1 5150~5250MHz

WIFI 802.11ax HE20 Full (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.

6+7 ( MHz) (dBuV/im)| (dB) [(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(H/V)
5148.2 62.43 -11.57 74 50.53 32.2 6.21 26.51 100 | 355 P H
5150 52.52 -1.48 54 40.61 32.2 6.22 26.51 100 | 355 A H
* 5180 117.16 - - 105.35 32.08 6.25 26.52 | 100 | 355 P H
* 5180 106.51 - - 94.7 32.08 6.25 26.52 | 100 | 355 A H
802.11ax H
HE20 Full H
CH 36 5149.76 58.81 -15.19 74 46.91 32.2 6.21 26.51 100 108 P |V
5180MHz 5149.24 50.4 -3.6 54 38.5 32.2 6.21 | 2651 | 100 | 108 | A | V
* 5180 113.27 - - 101.46 | 32.08 6.25 26.52 | 100 108 P |V
* 5180 102.47 - - 90.66 32.08 6.25 26.52 | 100 108 A |V
\Y
\Y
5145.34 60.31 -13.69 74 48.42 32.19 6.21 26.51 100 | 357 P H
5149.76 50.78 -3.22 54 38.88 32.2 6.21 26.51 100 | 357 A H
* 5220 119.49 - - 107.81 31.92 6.28 26.52 | 100 | 357 P H
* 5220 110.23 - - 98.55 31.92 6.28 26.52 | 100 | 357 A H
802.11ax 5350.52 55.6 -18.4 74 44.22 31.6 6.32 26.54 | 100 | 357 P H
HE20 Full 5350.52 46.79 -7.21 54 35.41 316 6.32 26.54 | 100 | 357 A H
CH 44 5105.82 55.68 -18.32 74 43.9 32.11 6.17 26.5 350 | 329 P |V
5220MHz 5150 46.77 | -7.23 54 34.86 32.2 622 | 2651 | 350 | 329 | A | V
* 5220 114.78 - - 103.1 31.92 6.28 26.52 | 350 | 329 P |V
* 5220 105.69 - - 94.01 31.92 6.28 26.52 | 350 | 329 AV
5373.2 53.18 -20.82 74 41.66 31.74 6.32 26.54 | 350 | 329 P |V
5357.52 44.3 -9.7 54 32.87 31.65 6.32 26.54 | 350 | 329 AV

TEL : 886-3-327-0868 Page Number : B1-6 of 60
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5147.94 58.16 |-15.84 74 46.26 32.2 6.21 26.51 100 | 356 P H
5150 49.23 -4.77 54 37.32 32.2 6.22 26.51 100 | 356 A | H
* 5240 120.35 - - 108.75 | 31.84 6.28 26.52 | 100 | 356 P H
* 5240 110.4 - - 98.8 31.84 6.28 26.52 | 100 | 356 A | H
802.11ax 5419.68 55.77 |-18.23 74 44.08 31.9 6.34 26.55 | 100 | 356 P H
HE20 Full 5350 4714 -6.86 54 35.76 31.6 6.32 26.54 | 100 | 356 A | H
CH 48 5075.92 55.36 | -18.64 74 43.63 321 6.13 26.5 353 | 352 P |V
5240MHz 5149.5 4584 | -8.16 54 33.94 32.2 621 | 2651 | 353 | 352 | A | V
* 5240 115.12 - - 103.52 | 31.84 6.28 26.52 | 353 | 352 P |V
* 5240 106.18 - - 94.58 31.84 6.28 26.52 | 353 | 352 AV
5384.68 54.07 |-19.93 74 42.47 31.81 6.33 26.54 | 353 | 352 P |V
5351.08 443 -9.7 54 32.91 31.61 6.32 26.54 | 353 | 352 AV
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : B1-7 of 60

FAX : 886-3-327-0855




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FRIN2541E

Band 1 5150~5250MHz

WIFI 802.11ax HE20 Full (Harmonic @ 3m)

WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBpuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A) (H/V)
10360 4598 | -22.22 68.2 52.83 39.94 9.78 56.57 - - P H
15540 4486 | -29.14 74 49.9 39.44 12.05 | 56.53 - - P H
H
H
H
H
H
H
H
H
802.11ax H
HE20 Full H
CH 36 10360 46.62 -21.58 68.2 53.47 39.94 9.78 56.57 - - P |V
5180MHz 15540 45.3 -28.7 74 50.34 | 39.44 | 12.05 | 56.53 - - PV
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
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WIFI Note | Frequency Level |Margin Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Ant. Line Level Factor | Loss | Factor | Pos | Pos |Avg.
6+7 (MHz) (dBuVim)| (dB) [(dBuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A) (H/V)
10440 46.71 -21.49 68.2 53.14 40.22 9.82 56.47 - - P H
15660 4449 | -29.51 74 49.92 38.9 12.04 | 56.37 - - P H
H
H
H
H
H
H
H
H
802.11ax H
HE20 Full H
CH 44 10440 46.02 -22.18 68.2 52.45 40.22 9.82 56.47 - - P |V
5220MHz 15660 46.18 | -27.82 74 51.61 38.9 12.04 | 56.37 - - PV
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
\Y
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