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1. Attestation of Test Results

APPLICANT: Icom Incorporated
1-1-32, Kamiminami, Hirano-Ku, Osaka, 547-0003, Japan

MANUFACTURER: Icom Incorporated
1-1-32, Kamiminami, Hirano-Ku, Osaka, 547-0003, Japan

EUT DESCRIPTION: WLAN TRANSCEIVER

BRAND: ICOM
MODEL: IP110H
SAMPLE STAGE: Engineering Verification Test sample
DATE of TESTED: 2022/10/24 ~ 2022/11/4
APPLICABLE STANDARDS
STANDARD Test Results
FCC 47 CFR PART 15 Subpart E (Section 15.407) PASS

Underwriters Laboratories Taiwan Co., Ltd. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
Underwriters Laboratories Taiwan Co., Ltd. based on interpretations and/or observations of test results. The
test results show that the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and modes
of operation as described herein. This document may not be altered or revised in any way unless done so by
Underwriters Laboratories Taiwan Co., Ltd. and all revisions are duly noted in the revisions section. Any
alteration of this document not carried out by Underwriters Laboratories Taiwan Co., Ltd. will constitute
fraud and shall nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of any
government.

Prepared By: Approved and Authorized By:

/) y /)

( A Q_I\(\ ( \"( Qa |
Cindy Hsin Date : 2023/2/9 Eric Lee Date : 2023/2/9
Project Handler Senior Laboratory Engineer
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2. Summary of Test Results
Summary of Test Results
FCC Clause Test Items Result
15.407(e) 6dB Bandwidth PASS
15.403(i) 26dB Bandwidth PASS
2.1049 Occupied Bandwidth See Note
15.407(a)(1/2/3) Conducted Output Power PASS
15.407(a)(1/2/3) Power Spectral Density PASS
15.407(g) Frequency Stability PASS
15.407(b) Radiated Emissions and PASS
(1/21314(i/ii)19) Band Edge Measurement
15.407(b)(9) AC Power Conducted Emission PASS
15.203 Antenna Requirement PASS
15.407(h) Dynamic Freq;g\r:\;:g/r iglnet(;gfn & Transmit See Note 2

Note:

1. The Occupied Bandwidth was reference only.
2. The “Dynamic Frequency Selection & Transmit power control measurement
No.: 4790590080-US-R2-VVO

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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3. Test Methodology and Reference Procedures

The tests documented in this report were performed in accordance with 47 CFR FCC Part 2,
KDB 789033 D02 General UNII Test Procedure New Rules v02r01, KDB414788 D01
Radiated Test Site v01r01, ANSI C63.10-2013.

4. Facilities and Accreditation

Test Location Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing

Address Rd., Zhudong Township, Hsinchu County, Taiwan

Accreditation Underwriters Laboratories Taiwan Co., Ltd. is accredited by
Certificate TAF, Laboratory Code 3398.
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5. Measurement Uncertainty

For statement of conformity, accuracy method (Section 8.2.4 and 8.2.5 of 1ISO Guide 98-4)
was applied as decision rule for measurement in this test report.

The following uncertainties have been calculated to provide a confidence level of 95 % using
a coverage factor k=2.

Measurement Frequency Uncertainty
Conducted disturbance at mains terminals ports 150kHz ~ 30MHz +2.9dB
RF Conducted 9 kHz - 40GHz +2.4dB
Radiated disturbance below 30MHz 9 kHz - 30 MHz +1.9dB
Radiated disturbance below 1 GHz 30MHz ~ 1GHz +5.8dB
Radiated disturbance above 1 GHz 1GHz ~ 40GHz +4.8 dB

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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6. Equipment under Test
6.1. Description of EUT

Product WLAN TRANSCEIVER
Brand Name ICOM
Model Name IP110H

5180 ~ 5240 MHz, 5260 ~ 5320 MHz,

Operating Frequency
5500 ~ 5700 MHz, 5745 ~ 5825 MHz

Modulation 256QAM, 64QAM, 16QAM, QPSK, BPSK
802.11a: up to 54 Mbps
Transfer Rate 802.11n: up to MCS7

802.11ac: up to MCS9

4 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5180 ~ 5240 MHz | 2 for 802.11n (HT40), 802.11ac (VHT40)

1 for 802.11ac (VHT80)

4 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5260 ~ 5320 MHz | 2 for 802.11n (HT40), 802.11ac (VHT40)

1 for 802.11ac (VHT80)

Number of Channel
11 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5500 ~ 5700 MHz | 5 for 802.11n (HT40), 802.11ac (VHT40)

2 for 802.11ac (VHT80)

5 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5745 ~ 5825 MHz | 2 for 802.11n (HT40), 802.11ac (VHT40)

1 for 802.11ac (VHT80)

5180 ~ 5240 MHz: 7.38 dBm
Power 5500 ~ 5700 MHz: 7.84 dBm

5745 ~ 5825 MHz: 7.90 dBm

5Vdc from host

Normal Voltage
g 3.75Vdc for battery

Sample ID 5427308

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Note:

1. The EUT incorporates a SISO function. Physically, the EUT provides one completed
transmitters and one receivers.

Modulation Mode | Tx,Rx Function
802.11a ITX,IRX
802.11n (HT20) 1TX,1RX
802.11n (HT40) 1TX,1RX
802.11ac (VHT20) 1TX,IRX
802.11ac (VHT40) 1TX,IRX
802.11ac (VHTS0) 1TX,IRX

* The modulation and bandwidth are similar for 802.11n mode for HT20 / HT40 and 802.11ac
mode for VHT20 / VHT40 / VHT80, therefore investigated worst case to representative mode
in test report.

2. The EUT contains following accessory devices.

Product Brand Model Description
Input: 100-240V, 50/60Hz, 0.45A,
AC Adapter 1 ICOM BC-258 Output: 5.0V, 2A
USB Cable ICOM OPC-2480 Length: 1m
Charger Cradle ICOM BC-257 -
AC Adapter (for Cradle) ICOM BC-228 -

3. The EUT could be supplied with rechargeable battery as the following table:
Brand Name Model Description

ICOM RB-LB1081 3.75V, 3200mAh 12Wh

4. The above EUT information is declared by manufacturer and for more detailed features
description, please refer the manufacturer’s or user’s manual.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1




Test report No.  : 4790590080-US-R1-V1
U|_ Solutions Page : 10 of 152
Issued date : 2023/2/9

FCCID : AFJ399510

6.2. Channel List

FOR 5180 ~ 5240MHz

4 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20),:

Channel Frequency Channel Frequency
36 5180 MHz 44 5220 MHz
40 5200 MHz 48 5240 MHz
2 channels are provided for 802.11n (HT40), 802.11ac (VHT40),:
Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz
1 channel is provided for 802.11ac (VHT80):
Channel Frequency
42 5210MHz
FOR 5260 ~ 5320MHz
4 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):
Channel Frequency Channel Frequency
52 5260 MHz 60 5300 MHz
56 5280 MHz 64 5320 MHz
2 channels are provided for 802.11n (HT40), 802.11ac (VHT40):
Channel Frequency Channel Frequency
54 5270 MHz 62 5310 MHz
1 channel is provided for 802.11ac (VHT80):
Channel Frequency
58 5290MHz

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1
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FOR 5500 ~ 5700MHz
11 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Frequency Channel Frequency
100 5500 MHz 124 5620 MHz
104 5520 MHz 128 5640 MHz
108 5540 MHz 132 5660 MHz
112 5560 MHz 136 5680 MHz
116 5580 MHz 140 5700 MHz
120 5600 MHz - -

5 channels are provided for 802.11n (HT40), 802.11ac (VHT40):

Channel Frequency Channel Frequency
102 5510 MHz 126 5630 MHz
110 5550 MHz 134 5670 MHz
118 5590 MHz - -

2 channels are provided for 802.11ac (VHT80):

Channel Frequency Channel Frequency
106 5530MHz 122 5610 MHz

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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FOR 5745 ~ 5825MHz:
5 channels are provided for 802.11a, 802.11n (HT20), 802.11ac (VHT20):

Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz - -

2 channels are provided for 802.11n (HT40), 802.11ac (VHT40):

Channel Frequency Channel Frequency

151 5755MHz 159 5795MHz

1 channel is provided for 802.11ac (VHT80):
Channel Frequency
155 5775MHz

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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6.3. Test Condition
Ve Environmental
Test Item Site - Input Power Test Date | Tested by
No Condition
Antenna Port 3.75Vdc from
21~28°C/ 2022/10/24~
Conducted SR4 Eq0 battery & Rex Chen
Measurement 51~58%RH 5Vdc from host 2022/11/04
Radiated o 3.75Vdc from -
Spurious 966-2 5?1-;%08/ %—I battery & 22002222//1101//25' 4 Rex Chen
Emission 0 5Vdc from host
AC power Line 3.75Vdc from
21~28°C/ 2022/10/24~
Conducted SR1 51~580%RH battery & 2022/11/04 | REX Chen
Emission 5Vdc from host

FCC Test Firm Registration Number: 498077

Sample Calculation:

Antenna Port Conducted Measurement:

Where relevant, the follow sample calculation is provided:
Result Value (dBm) = Reading Value (dBm) +Attenuator Factor (dB) + Cable Loss (dB).

Example: Result Value (10dBm) = Reading Value (-2dBm) +Attenuator Factor (10dB) + Cable
Loss(2dB).

*Test plot only shown the “Result Value”.

Radiated Spurious Emission:

Where relevant, the follow sample calculation is provided:
Result Value (dBuV/m) = Reading Value (dBuV) + Correction Factor (dB/m).
Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB) - Preamp Factor (dB).

Example: Result Value (34.5dBuV/m) = Reading Value (40.1dBuV) + Antenna Factor (18.7dB/m)
+ Cable Loss (4.2dB) - Preamp Factor (28.5dB).

AC power Line Conducted Emission:

Where relevant, the follow sample calculation is provided:
Result Value (dBuV) = Reading Value (dBuV) + Correction Factor (dB).
Correction Factor (dB) = Insertion loss(dB) + Cable loss(dB).

Example: Result Value (53.7dBuV) = Reading Value (35.1dBuV) + Insertion loss(18.1dB) +
Cable loss(0.5dB).

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone
Facsimile (FAX) :+886-3-583-7948

:+886-2-7737-3000
Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1
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6.4. Description of Available Antennas
,?\Ir;t. Brand Name Model Name | Ant. Type | Maximum Gain (dBi)
.. . 2.4GHz: 1.15
1 Japarl' 'Z‘V'?“O”L'.E"?‘t:t[jo”'cs ANgé%OZgCO Splitring |  5.18~5.32GHz: 0.15
ndustry, Limite 5.50~5.82GHz:0.62

Note: The above antenna information was provided from customer and for more detailed
features description, please refer the manufacturer’s specification or user’s manual.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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6.5. Test Mode Applicability and Tested Channel Detail

- The fundamental of the EUT was investigated in three orthogonal axes X-Y/Y-Z/X-Z, it was
determined that Y-Z plane was worst-case. Therefore, all final radiated testing was performed
with the EUT in Y-Z plane.

- The EUT has two power source types: 3.75Vdc from battery and 5Vdc from Host, above two
types was pre-tested, the worst case was found in the 5Vdc. Therefore only the test data of the
5Vdc was recorded in this report.

- For Antenna Port Conducted Measurement, this item includes all test value of each mode, but
only includes spectrum plot of worst value of each mode.

- For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.

- For below 1 GHz radiated emission and AC power line conducted emission have performed all
modes of operation were investigated and the worst-case emissions are reported.

- Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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Test Item Mode Modulation | Modulation | Available Test Data
Technology Type Channel Channel Rate
802.11a 36 to0 48 36, 44, 48 6Mbps
802.11ac20 36 to 48 36, 44, 48 MCSO0
5180-5240 OFDM
802.11ac40 3810 46 38, 46 MCSO0
802.11ac80 42 42 MCSO0
802.11a 52 to 64 52, 60, 64 6Mbps
802.11ac20 52 to 64 52, 60, 64 MCSO0
5260-5320 OFDM
802.11ac40 54 to 62 54, 62 MCSO0
Radiated Emissions | 802.11ac80 o8 o8 MCS0
(Above 1GHz) 802.11a 100to 140 | 100, 116, 140 6Mbps
802.11ac20 100to 140 | 100, 116, 140 MCSO0
5500-5700 OFDM
802.11ac40 102t0 134 | 102, 110, 134, MCS0
802.11ac80 106 106 MCSO0
802.11a 149t0 165 | 149, 157, 165 6Mbps
802.11ac20 14910 165 | 149, 157, 165 MCSO0
5745-5825 OFDM
802.11ac40 151 to 159 151, 159 MCS0
802.11ac80 155 155 MCS0
Radiated Emissions | g, 11 5500-5700 OFDM 100 to 140 140 MCS0
(Below 1GHz)
AC Power Line 802.11a 5500-5700 OFDM 100 to 140 140 MCS0
Conducted Emission
802.11a 36 t0 48 36, 44, 48 6Mbps
802.11ac20 36 to 48 36, 44, 48 MCSO0
5180-5240 OFDM
802.11ac40 380 46 38, 46 MCS0
802.11ac80 42 42 MCS0
802.11a 52 to 64 52, 60, 64 6Mbps
802.11ac20 52 to 64 52, 60, 64 MCSO0
5260-5320 OFDM
802.11ac40 54 t0 62 54, 62 MCS0
Antenna Port 802.11ac80 58 58 MCSO0
Conducted
Measurement 802.11a 100to 140 | 100, 116, 140 6Mbps
802.11ac20 100 to 140 | 100, 116, 140 MCS0
5500-5700 OFDM
802.11ac40 102t0 134 | 102, 110, 134 MCS0
802.11ac80 106 106 MCSO0
802.11a 14910 165 | 149, 157, 165 6Mbps
802.11ac20 149t0 165 | 149, 157, 165 MCS0
5745-5825 OFDM
802.11ac40 151 to 159 151, 159 MCSO0
802.11ac80 155 155 MCSO0

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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6.6. Duty cycle

On Time

Mode (ms)

On+Off
Time
(ms)

Duty Cycle

Duty Factor
(dB)

VBW Set
(above
1GH2z)

802.11a 1.655

1.750

0.9457

0.24

1kHz

802.11ac(VHT20) 1.550

1.650

0.9394

0.27

1kHz

802.11ac(VHT40)|  0.760

0.865

0.8786

0.56

2kHz

0.380

802.11ac(VHT80)

0.465

0.8172

0.88

3kHz

802.11a

802.11ac(VHT20)

Spectrum [ spectrum o
Ref Level 10.00 dBm © RBW 1Mhz Ref Level 10.00 dBm & RBW 1Mhz
o Att 20de @ SWT 10ms @ VBW 1 MHz o Att 20dB @ SWT 10ms @ VBW 1 MHz
Count 200/200 TOF Count 200/200 TOF
02,115 @ 1Pk View f02. 11ac{vHT20) @ 1Pk View ]
M1 ~2.36 dBm| | L] ~3.56 dBm|
910.00 ps| 590.00 ps]
L E) Lo el il b i -
(e ) N W ik T T
’""1 kil Lok it b \ LR o] (ol d WW v &
-10 -10
20 -20
30 -30
-40 dBm 40 dffm:
-50 =50
¥
-60 -60
70 -70
-B0 -80
GOF 5.18 GHz 2001 pts 1.0ms/ | ||[CF5.18 GHz 2001 pts 10ms/
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 910.0 ps 2.36 dem M1 1 590.0 ps E
M2 1 2.565 ms -2.40 dém m2 1 2.14 ms -2.60 dém
M3 1 2.66 ms -2.51 dém M3 1 2.24 ms -3.50 dém

802.11ac(VHT40)

802.11ac(VHTS80)

Spectrum ]

=)

Ref Level 2.51 dBm
lo Att
Count 200/200

@ RBW 1 MHz
20de @ SWT Sms @ VBW 1 MHz
TOF.

=]

Att

@ RBW 1 MHz

10 dB @ SWT 2ms @ VBW 1 MHz

Spectrum 1
Ref Level 0.00 dBm

02.11ac(VHTED) @17k View

302, 11ac(vHT40) @ 1PK View CETEN) “32.64 dBm|
I M1[1] ~13.63 dbm)| 205.000 ps|
720.00 ps| | 10 m2[1] -19.97 dBm)|
M2| 14. M 585.000 ps|
. 4 RN M WW . Fi . P : W
W
20 dom } .WF%* " |
-30
-40 d t it
40 r !
-50
=0 Wi
* -60
-60
-70
-80 dB
0 1 T
a0
20
CF 5.19 GHz 2001 pts 500.0 ps/ | || GF 5.21 GHz 2001 pts 200.0 ps/
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
w1 1 720.0 ps 13.63 dBm M1 1 205.0 ps 32.64 dbm
7] 1 148 ms -14.06 dBm M2 i 585.0 ps -19.57 dém
[E) 1 1.585 ms -13.68 dBm M3 1 670.0 s -32.41 dBm
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7. Test Equipment
Test Equipment List
Equipment | Manufacturer Model No. Serial No. Cal. Date E)éF:t';ed
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070827 | 2021/11/9 | 2022/11/8
Analyzer
EMI Test Rohde & ESR7 101754 | 2021/12/10 | 2022/12/9
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 2021/12/23 | 2022/12/22
Trilog-
Broadband Schwarzbeck & VULB 9168 & 774 & AT-
Antenna with EMCI N-6-05 N0538 20221218 20230211
5dB Attenuator
Hom Antenna | g varsbeck | BBHA 9120 D 01690 2021/12/13 | 2022/12/12
(1-18 GHz)
Horn Antenna
(18-40 GH2) Schwarzbeck BBHA 9170 781 2021/12/17 | 2022/12/16
Preamplifier
(30-1000 MHz2) EMCI EMC330E 980405 2022/6/7 2023/6/6
Preamplifier
(1-18 GH2) EMCI EMCO051835BE 980406 2022/2/16 2023/2/15
Preamplifier
(18-40GH2) EMCI EMC184040SEE 980426 2022/5/17 | 2023/5/16
. K1K50-UP0264- | 170214-4 &
Cables Hanyitek K1K50-2500 1704252 2021/12/3 | 2022/12/2
. K1K50-UP0264- | 170214-1 &
Cables Hanyitek K1K50-2500 170214-2 2021/12/3 | 2022/12/2
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Test Equipment List
Equipment Manufacturer | Model No. Serial No. Cal. Date E)ép:tged
Antenna Port Conducted Measurement
Spectrum Keysight N9010A MYS56070834 | 2022/10/24 | 2023/10/23
Analyzer
USSBerfS%‘;"er Anritsu MA24408A 12031 2022/6/22 | 2023/6/21
EMC-
Attenuator EMCI A0ATK2W10 17002 2022/12/9 2023/12/8
Temperature GTH-150-
&Humidity GIANT FORCE MAA1701-010 2022/3/11 2023/3/10
40-CP-AR
Test Chamber
AC power Line Conducted Emission
EMI Test Rohde & ESR7 101753 2021/11/15 | 2022/11/14
Receiver Schwarz
Two-Line V- Rohde & ENV216 102136 2022/8/29 | 2023/8/28
Network Schwarz
Impuls-Begrenzer Rohde &
Pulse Limiter Schwarz ESH3-Z2 102219-Qt 2022/8/30 2023/8/29
TO0732ACFD20
Cables TITAN CFD200 020A300-2 2022/4/9 2023/4/8
UL Software
Description Name Version
Radiated measurement e3 6.191211 (V6)
Conducted measurement RF-Conducted-FCC 15407 ver 1.1
AC power Line Conducted Emission EZ_EMC UL-3A1.2

Underwriters Laboratories Taiwan Co., Ltd.
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8. Description of Test Setup
Support Equipment
ID | Equipment | Brand Name | Model Name S/N Remark
A Laptop DELL Latitude E5470 3JFKWF2 Provide by lab
B Adapter ICOM BC-258 DYS810-050200U-6 | Supplied by client
1/O Cables
ID Equipment Brand Name| Model Name | Length (m) Remark
Mini USB Cable | ICOM N/A 15 | Supplied by client
with one core
2 Type B Cable ICOM OPC-478UC 0.83 Supplied by client
USB cable . .
3 (typeA-typeC) ICOM OPC-2480 1 Supplied by client

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948

Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1




Test report No.  : 4790590080-US-R1-V1
U ) solutions Page : 21 of 152
Issued date : 2023/2/9

FCCID : AFJ399510

Test Setup

Controlled using a bespoke application (MFG Tool) on a test Notebook. The application
was used to enable a continuous transmission mode and to select the test channels, data
rates, modulation schemes and power setting as required.

Setup Diagram for Test

Battery("3.75V)

o N .
(A)Laptep | —— Eur | OB (B) Adapter

Under Table

ERemote Site
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9. Test Results
9.1.6dB Bandwidth

Requirements

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

Test procedure

a. Set resolution bandwidth (RBW) = 100kHz

b. Set the video bandwidth (VBW) > 3 x RBW, Detector = Peak.

¢. Trace mode = max hold.

d. Sweep = auto couple.

e. Measure the maximum width of the emission that is constrained by the frequencies associated
with the two amplitude points (upper and lower) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission

Test Setup

Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.
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Test Data

Mode

CH

Freq
(MHz)

6dB BW
(MHz)

Chain 0

Limit
(MHz)

Result

802.11a

149

5745

15.136

0.5

PASS

157

5785

15.318

0.5

PASS

165

5825

15.081

0.5

PASS

802.11a, CH149, Chain 0

802.11a, CH157, Chain 0

Spectrum ]

=)

Ref Level 10.00 dBm

@ RBW 100 kHz

Spectrum 1

=]

Ref Level 10.00 dBm

® RBW 100 kHz

40 Mﬁ
L, i A

L A‘M
by L
¥

P ey
-60
70
B0
GOF 5.825 GHz 2001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.827478 GHz 3.32 dem
D2 M3 1 -15.0B1 MHz -0.35 dB
M3 1 5.83251 GHz -10.11 dém

o At 208 SWT 2ms  VBW 300 kMz  Mode Sweep o att 20dE BWT 2ms  VBW 300 kiz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[L13-Chain 0-CH140 @ 1Pk View [115-Chain 0-CH157 @ 1Pk View
Mi[1] -3.27 dBm| Mi[1] -3.01 dem)|
i s.7asrasochz| || " 5.7862590 GH|
LEl 16V -8.26 dem| ||| © 0 I | M3[1ﬂ‘] -9.60 dBm|
. ) 3 5.7525450 GHz| 2 it ) "3 5.7925360 GH|
P 4 "
cttrgm—o1 9270 L el T4 T 2010 L
20 Mf‘ l\‘l -20 J
. I 3 ’
w0 a “ i Y
! 7 AN !
R ot el l,”m‘ﬂw Madud
T e iy
-60 df -60 o
70 70
0 a0
GF 5.745 GHz 2001 pts span 40.0 MHz | || cF 5.785 aHz 2001 pts Span 40.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
W1 1 5.748738 GHz 3.27 dem M1 1 5786259 GHz 3.01 dem
pz| mM3| 1 -15.136 MHz -1.76 d8 p2| M3 1 -15.318 Mz 0.75 db
[EE} 1 5.752545 GHz -8.36 daim M3 1 5.792536 GHz -9.60 daim
802.11a, CH165, Chain 0
Spectrum 2
Ref Level 10.00 dBm & RBW 100 khz
o att 20d8  SWT 2ms  VBW 300 kMz  Mode Sweep
SGL Count 200/200 TOF
[[13-Chain 0-CH165 @ 1Pk View
mif1] -3.32 dBm|
it 5.8274790 GHe|
o d
¥y maf1] -10.11 dBm|
b ‘\ " sl ) M3 5.8325100 GHe|
rrrrr m=—D1 -9.320 - o
20 Jj T
30 b,

Underwriters Laboratories Taiwan Co., Ltd.
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Freq

Mode (MHz)

CH

6dB BW
(MHz2)
Chain 0

Limit
(MHz)

Result

149 5745

14.106

0.5

PASS

802.11ac(VHT20) 157 5785

15.296

0.5

PASS

165 5825

13.842

0.5

PASS

802.11ac(VHT20), CH149, Chain 0

802.11ac(VHT20), CH157, Chain 0

Spectrum [ spectrum o
Ref Level 10.00 dem ® RBW 100 kHz Ref Level 10,00 dém ® RBW 100 kHz
o At 2008 SWT 2ms  VBW 300 kHz  Mode Sweep o Att 20dB  SWT 2ms  VBW 300 kHz  Mode Swesp
SGL Coun t 200/200 TOF SGL Coun 1 200/200 ToF
[L1ac(VATZ0)-Chain 0-CH140 @ 1Pk View [(15c(VAT20)-Chain 0-CH157 @1Pk view
M1[1] -2.77 dbm| mi[1] -3.56 dBm|
L 5.7462590 GHz 5.7799830 GHz|
od od M1
| f I mMap) .18 maf1] -9.97 dbm)|
od b et L. 3 5.7525640 GHz N ‘H - 5.7925280 GHz|
TR0 8.770 dém: [I” ,1 ) e = || R D1 -8.560 ﬁml ! Lo I“‘ﬂw\r‘\\,
-20 ! 20 I Wﬁl
i H\ d Hx
-30 -30
i ,,;f"f M‘«
40 40 -
o g L g
WY.L tsmnsg o] [ 4t bt L Woltpmatls 1|
T | R o e
-60 d -60 d
70 70
&0 &0
CF 5.745 GHz 2001 pts 8pan 40.0 MHz | ||| GF 5.785 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
[ 1 5.746250 GHz 2.77 dém M1 1 779983 GH 3.56 dBm
pz| M3 1 -14.106 MHz -0.47 dB D2 M3 1 15.206 MHz 0,35 dB
M3 1 5.752564 GHZ -8.18 dBm M3 1 5.792528 GHz -9.97 dBm

802.11ac(VHT20), CH165, Chain 0

Spectrum ]

Ref Level 10.00 dBm

&)

@ RBW 100 kHz

o att 20d8  SWT 2ms  VBW 300 kMz  Mode Sweep
SGL Count 200/200 TOF
[[13c(VHTE0)-Chain 0-CHIGS @ 1Pk View
Mi[1] -3.15 dBm)|
" 5.8237210 GHe|
o d
| Maf1] -10.76 dBm)|
oz |, bl j. S OO 5.8325300 GHz
ToaEm—01 -9.150 F,,... S
-20 H LL
- ’ \Ww
40 .
" N
(T
AL
-60
70
B0
GOF 5.825 GHz 2001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.823721 GHz 3.15 dem
D2 M3 1 -13.B42 MHz 1.46 dB
M3 1 5.83253 GHz -10.76 dam
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Freq

Mode (MHz)

CH

6dB BW
(MHz)
Chain 0

Limit

(MH2) Result

151 5755

35.13 0.5 PASS

802.11ac(VHTA40)

159 5795

35.141 0.5 PASS

802.11ac(VHT40), CH151, Chain 0 802.11ac(VHT40), CH159, Chain 0
Spectrum ||| spectrum =
Ref Level 5.00 dBm & RBW 100 khz Ref Lovel 5.00 dem & RBW 100 kHz
lo Att 15d8  SWT 2ms  WBW 300 kHz  Mode Sweep bo Att 15d8  SWT 2ms  VBW 300 kHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[13c(VHT4D)-Chain 0-CHISL @ 1Pk View [(1c(VHT40)-Chan 0-CHLEG @ 1Pk View
~ Mi[1] -9.47 dBm)| » M1[1] -9.56 dBm]
0 5.7500020 cHe| (| © 5.7987180 GHz
"‘,1 maf1] -15.52 dBm)| ";1 m3[1] -14.93 dBm)|
-10 -10
T T el | M3 5.7725590 GHe| NI ek || 5.8125650 GHe|
01 15,470 dBr——4Jcbdots e D1 -15.560 d Lk et |
20 e JW 20 bm
-30 t l\ -30 ‘/ l\
-40d J/ .' -40 d M!JN
T - ™ i’
S D N || ey bl
70 70
-80 dam -80 dm:
-80 -a0
GOF 5.755 GHz 2001 pts Span 0.0 MHz | || CF 5.795 GHz 2001 pts Span 0.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value |__Function | Function Result ||| _Type | Ref [ Trc | X-value | Y-value |__Function | Function Result |
M1 1 5.750002 GHz .47 dom M1 1 5.798718 GHz .56 dom
D2 M3 1 -35.13 MHz 1.16 dB D2 M3 1 -35.141 MHz -2.25 dB
M3 1 5.772559 GHz -15.52 d8m M3 1 5.812565 GHz -14.93 dam
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Fre 6dB BW Limit
Mode CH (MHC;) (MHz2) (MH2) Result
Chain 0
802.11ac(VHT80) 155 5775 75.148 0.5 PASS
802.11ac(VHT80), CH155, Chain 0

[ I &
JJa(’(‘:-l'EEI,\-EPl\am EI-C|H155 ®1Pk View Mlll] 57;;3;;]1?:2
e e Ju mu,[ﬁmﬂn“m“h L e
. ] |
50 ub"r \'L
st N .
M:;;E] Ref | Trr:‘J Hl‘-\l’?‘\:l‘l‘z“ - | Y-:FLL:ZM |__Function | Function Result
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9.2.26dB Bandwidth

Test procedure

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

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%.

Po0 o

Test Setup

Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.
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Test Data
Mode CH FUE Z?ﬁ/IBHE;N LI Result
(MHz) Chain 0 (MHz)

36 5180 19.75 N/A PASS
44 5220 19.827 N/A PASS
48 5240 19.809 N/A PASS
52 5260 19.545 N/A PASS
802.11a 60 5300 19.641 N/A PASS
64 5320 19.76 N/A PASS
100 5500 19.235 N/A PASS
116 5580 19.134 N/A PASS
140 5700 19.18 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948

Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1




U|_ Solutions

Test report No.
Page :
Issued date :
FCCID :

29 of 152
2023/2/9
AFJ399510

4790590080-US-R1-V1

802.11a, CH36, Chain 0

802.11a, CH44, Chain 0

Spectrum ] == ("5 pectrum 1 o
Ref Level 10.00 dBm = RBW 200 kHz Ref Level 10.00 dBm ® RBW 200 kHz
ke att 2008 SWT 2ms @ VBW S0DkHz  Mode Swesp le Att 20dB SWT 2ms @ VBW 500 kHz  Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TDF
[11a-Chain 0-CH3E @ 1Pk View [11a-Chain 0-CH44 @1Pk View
Mi[1] ~2.74 dbm) Mi[1] ~2.52 dBm)|
M1 5.1775110 GHZ| - M1 5.2187410 GHz|
Yo Maf1] -20.44 dm | © Ma[1] -28.69 dbm)|
Sttt n 5.1899110 GHz e i Il 5.2303440 GHz|
/ | | |
-20
 2ni0 ,}/ g o1 28.520 of \
E — E
]
g i’ iy
et P, o ] Pty
y Mo, n |
ey i
60
-70
-80
2001 pts Span 60.0 MHz CF 5.22 GHZ 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
1 1 5.177511 GHz -2.74 dém M1 1 5.218741 GHz -2.52 dém
pz| mM3| 1 -19.75 MHz 0.64 db p2| M3 1 -19.827 MHz 0.34 dB
M3 1 5.189911 GH2 -29.44 dBm M3 1 5.230344 GH2 -28.60 dBm
802.11a, CH48, Chain 0 802.11a, CH52, Chain 0
Spectrum =||[ spectrum -
Ref Lavel 10.00 deém & RBW 200 kHz Ref Level 15.00 dBm & RBW 200 kHz
o att 208 SWT 2ms @ VBW 500 kMz  Mode Sweep o Att 2506 SWT 2ms @ VBW 500 kHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[13-Chain 0-CH48 @ 1Pk View [{1=-Chain 0-CHSZ @1PK View
Mi[1] ~-3.30 dBm)| » M1[1] -2.47 dBm)|
y " 5.2a50220 cHe| [ ¥ 5.2612590 GHz
o 1 Maf1] -29.16 dBm)| y ML m3[1] -29.54 dBm)|
yestlppns o, 5.2500870 GHz| || © 5.2697650 GHe|
-10 ot LTI A, bl
[ | 20
-20 .’r
DTJ \ME -20
¥
= 01 -29.300 DJ
v ] —EE—01 -28.470 clnr .
- Wi . M‘M’
e BT VP | o
e Wi iyl iyl .quvﬂ"W et L e,
~60 di
-60
70
70 di
-B0
-80
OF 5.24 GHz 2001 pts Span 60.0 MHz | ([[CF5.26 GHz 2001 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.235022 GHz -3.30 dem M1 1 5.261259 GHz ~2.47 dém
D2 M3 1 -19.B09 MHz -0.10 d& D2 M3 1 -10.545 MHz 1.07 dB
M3 1 5.250087 GHz -29.16 d8m M3 1 5260765 GHz -29.54 dam
802.11a, CH60, Chain 0 802.11a, CH64, Chain 0
Spectrum [ spectrum o
Ref Level 10.00 dBm © RBW 200 khz Ref Level 10.00 dBm ® RBW 200 kHz
o At 208 SWT 2ms @ VBW 500 kHz  Moda Swesp o att 20dE BWT 2ms @ VBW 500 kiz  Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TDF
[11a-Chain 0-CHED @ 1Pk View [11a-Chain 0-CHE4 @ 1Pk View
Mi[1] ~2.45 dbm) Mi[1] ~2.51 dBm)|
M1 5.2987710 GHZ| - ML 5.3212590 GHz|
Maf1] -20.00 deml || ¥ 3[1] -28.21 dBm)|
et WW*'"\ 5.3007680 GHz| /w.l 5.3301420 GHz]
| | / \
-20
oy ‘e / ¥
D1 28,450 dbr p‘ll‘” “‘«1 30 gBm—{01 -28.310 dey 'WD“ n&h
I
I LT w0 d L)
Jor JWM | s W‘M‘kﬂ
| N A
it
60
-70
-80
2001 pts Span 60.0 MHz CF 5.32 GHZz 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
1 1 5.298771 Gz ~2.45 dem M1 1 5.321259 GHz -2.31 dém
pz| mM3| 1 -19.641 MHz 0,66 db p2| M3 1 -19.76 MHz -0.49 dé
M3 1 5.309768 GH2 -29.00 dBm M3 1 5.330142 GH2 -28.21 dBm
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802.11a, CH100, Chain 0

802.11a, CH116, Chain 0

Spectrum ] == ("5 pectrum 1 o
Ref Level 15.00 dem @ RBW 200 kHz Ref Level 10,00 dém ® RBW 200 kHz
ke Att 2508 SWT 2ms @ VBW 500 kHz  Made Sweep e att 20d8 SWT 2ms @ VBW 500 kHz  Made Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[L1a-Chain 0-CHL0D @ 1Pk View 115-Chain O-CH116 @ 1Pk View
Mi[1] -2.35 dBm) mi[1] -2.53 dém)|
s.s012590 chef |f Mi 5.5837480 GHz|
mari] -28.27 dBm| Ma[1] -28.07 dBm)|
ML 4 v
5.5097820 GHz| A il bl 5.5895480 GHz|
W,m'*MM ) -10 [ \
/ | =
7
D;j \{13 - D1 -28.530 Ly
01 -28.350 dBm: ra T ‘L\_‘
! il a0 ’
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Mo Tl Mll It ML 1 bl g
el W v TR
60 df
70
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CF 5.5 GHz 2001 pts 8pan 60.0 MHz | ||| GF 5.58 GHz 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
[ 1 5.501250 GHz ~2.35 aBm M1 1 5.583748 GHz ~2.53 abm
pz| M3 1 -19.235 MHz 0,02 dB D2 M3 1 -16.134 MHz -1.12 dB
[XE) 1 5.500782 GHz -28.27 dBm M3 1 5.530548 GHz -28.07 d8m
802.11a, CH140, Chain 0
Spectrum 2
Ref Level 10.00 dem & RBW 200 kHz
o att 2008 SWT 2ms @ VBW 500 kHz  Mode Sweep
SGL Count 200,200 TOF
(1a-Chain 0-CHL40 @ 1Fk Yiew
mi[1] <1.77 dBm)
» M1 5.6974810 GHz
o 11 -27.47 dBml|
Pl 5.7094260 GHz|
10 J \
20
ot ¥
=5 D1 -27.770 dBm Irlr"“ “"\,"’
“ | %WM
milum LN (PATY
AL W
50 di
70
-80
CF 5.7 GHz 2001 pts Span 60.0 MHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
il 1 5.697481 GHz -1.77 dbm
p2| m3| 1 -10.18 MHz 0.06 d8
M3 1 5.709426 GHz -27.47 dém
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Mode CH ] Z?ﬁ/IBHE;N Ll Result
(MHz) Chain 0 (MHz)

36 5180 19.845 N/A PASS

44 5220 19.97 N/A PASS

48 5240 19.735 N/A PASS

52 5260 19.72 N/A PASS
802.11ac(VHT20) 60 5300 19.878 N/A PASS
64 5320 19.748 N/A PASS

100 5500 20.996 N/A PASS

116 5580 19.824 N/A PASS

140 5700 19.928 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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802.11ac(VHT20), CH36, Chain 0

802.11ac(VHT20), CH44, Chain 0

Spectrum ] == ("5 pectrum 1 o
Ref Leval 10.00 cem = RBW 200 iz Ref Level 10.00 dBm = RBW 200 thz
o att 2008 SWT 2ms @ VBW 500 kHz  Mode Swasp o att 2008 SWT 2ms @ VBW 500 kHz  Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TDF
11ac{VHT 20)-Chain 0-CH36 @1Pk View [11ac{VHT20)-Chain D-CH44 @1Pk View
MI[1] ~3.70 dBm Mi[1] ~4.06 dBm|
s 5.1812590 GHZ| - s 5.2150220 GHz|
ma1] -20.66 dam| ||| © Mar1] -29.96 diim|
5.1900520 GHz| 5.2299350 GHz|
w’&'«».,\1 0 rM- »NL_\
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2001 pts Span 60.0 MHz CF 5.22 GHZ 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
M1 1 5.181259 GHz =3.70 dém M1 1 5.215022 GHz -4.06 dém
o2l M3 1 -19,645 MHz -0.42 dB D2 M3 1 -18.97 MHz -0.23 db
M3 1 5.190052 GH2 -29.66 dBm M3 1 5.229935 GH2 -29.96 dBm
802.11ac(VHT20), CH48, Chain 0 802.11ac(VHT20), CH52, Chain 0
Spectrum =||[ spectrum -
Ref Lavel 15.00 deém & RBW 200 kHz Ref Level 10.00 dBm & RBW 200 kHz
o Att 268 SWT 2ms @ VBW 500 iz Mode Sweep o att 20d8 SWT 2ms @ VBW 500 kHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1ac(VHT20)-Chan 0-CHAE @19k view [{12c(VHT20)-Chan 0-CHEZ @ 1PK view
_‘ M1[1] -2.59 dBm| Mi[1] -3.26 dBm]
w s.za1zs00 cHe| || 5.2625190 GHz,
L ma[1] -28.21 dBm| || ? mM3[1] -29.75 dBm|
od 5.2499390 GHz| L 5.2698540 GHz
PRI . a0 s Whan,
0 il tosh, [ 1
Jr '\ -20
-20 D
u; k@ TOEM=={01 -20.260 i
B m—0'1 -28.550 der y_
iy i
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~70 di
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-B0
CF 5.24 GHz 2001 pts Span 60.0 MHz | ([ CF 5.26 GHz 2001 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
(R 1 5.241250 Gz ~2.58 dem M1 1 5.262519 Gz -3.26 dem
D2 M3 1 =-19.735 MHz -0.94 d8 D2 M3 1 -109.72 MHz 0.28 dB
M3 1 5.249939 GHz -26.21 dam M3 1 5.269854 GHz -29.75 dam
802.11ac(VHT20), CH60, Chain 0 802.11ac(VHT20), CH64, Chain 0
Spectrum [ spectrum o
Ref Leval 10.00 cem = RBW 200 WHz Ref Level 10.00 dBm = RBW 200 thz
o att 2008 SWT 2ms @ VBW 500 kHz  Moda Sweep o att 2008 SWT 2ms @ VBW 500 kHz  Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TDF
11ac{VHT 20)-Chain 0-CHED @1Pk View [11ac{VHT20)-Chain D-CHE4 @1Pk View
MI[1] ~3.67 dBm Mi[1] ~3.58 dbm|
ey 5.2975110 GHZ| - M1 5.3212890 GHz|
ma1] -20.92 dam| |||© Ma[1] -29.57 diim|
ol 5.3097930 GHz| .w 5.3299300 GH|
IM\\ 0 {GM “‘Whm\
-20
k of %
m 01 -20.560
" a0 M
WM-»I‘L : nl.JLLM [
e I,
50 df
-70
-80
2001 pts Span 60.0 MHz CF 5.32 GHZz 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
M1 1 5.297511 GHz -3.67 dém M1 1 5.321289 GHz -3.58 dém
o2l M3 1 -19,678 MHz 0.70 d& D2 M3 1 -18.748 Mz 0,35 dB
M3 1 5.309793 GH2 -29.92 dBm M3 1 5.32993 GH2 -29.57 dBm
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802.11ac(VHT20), CH100, Chain 0

802.11ac(VHT20), CH116, Chain 0

Spectrum ]

Ref Level 10.00 dBm
ke Att

=)

® RBW 300 kHz
20d8  SWT 2ms @ VBW 500 kHz  Maode Sweep

Spectrum

|

=]

Ref Level 15.00 dBm

® RBW 200 kHz

e Att 2506 SWT 2ms @ VBW 500 kHz  Mode Swesp
SGL Count 200/200 TOF SGL Count 200/200 ToF
[L1ac(VATZ0)-Chain 0-CHIDD @ 1Pk View [(15C(VAT20)-Chain 0-CH116 @1Pk View
M1[1] —z0zdeml || " Mi[1] -2.49 dém)|
M1 5.4978710 GHz 5.5762520 GHz|
o Y, mari] -28.13 dBm| " maf1] -28.30 dBm)|
s5.5104310 cHz| || 0 M 5.5809040 GHz|
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; H ; A s,
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SpEEm—C'l -28.020 dem: GF ‘1“\‘  men DJ hﬁ
o 490 darr: v
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M’WW‘LW Mﬂ.ml el
25 VY
-60 d
-60
70
70 dBm
-BD
-80
CF 5.5 GHz 2001 pts 8pan 60.0 MHz | ||| GF 5.58 GHz 2001 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
[ 1 5.497871 Ghz 2.02 dém M1 1 5.576252 GHz 2.45 dBm
pz| M3 1 20,596 MHz 0,53 dB D2 M3 1 -16.824 MHz -0.64 dB
[XE) 1 5.510431 GHz -28.12 dBm M3 1 5.539904 GHz -28.30 dem
802.11ac(VHT?20), CH140, Chain 0
Spectrum

&

Ref Lavel 15.00 deém & RBW 200 kHz

o att 2508 SWT 2ms @ VBW 500 kHz  Mode Sweep
SGL Count 200/200 TOF

[[13c(VHT20)-Chain 0-CHL4D @ 17K View

Mi[1] -1.89 dBm|
5.6987110 GHe|
M1 ma[1] -27.71 dBm|
R 5.7099640 GHe|
o .
nj‘ o
1 -27.890 # %
M Wyl
I Py
s R, s q
GF 5.7 GHz 2001 pts Span 60.0 MHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.698711 GHz 1.89 dém
D2 M3 1 -19.928 MHz 0.01 d&
M3 1 5.709964 GHz -27.71 dém
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Mode CH ] Z?ﬁ/IBHE;N Ll Result
(MHz) Chain 0 (MHz)

38 5190 42.348 N/A PASS

46 5230 44.387 N/A PASS

54 5270 40.396 N/A PASS

802.11ac(VHTA40) 62 5310 41.126 N/A PASS
102 5510 41.104 N/A PASS

110 5550 40.652 N/A PASS

134 5670 40.261 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1



U|_ Solutions

4790590080-US-R1-V1
35 of 152

2023/2/9

AFJ399510

Test report No.
Page :
Issued date :
FCCID :

802.11ac(VHT40), CH38, Chain 0

802.11ac(VHT40), CH46, Chain 0

=]

Spectrum ]
Ref Level 5.00 dBm

® RBW 50D kHz

(=]

Spectrum 1
Ref Level 5.00 dBm

® RBW 500 kHz

o At 1508 SWT 2ms ® VBW 1MHz  Mode Swasp o att 15d8 SWT 2ms @ VBW  1MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[L13c(VHT40)-Chain O-CHSE @19k view [115C(VHT 40)-Chain 0-CH46 @10k View
Mi[1] “6.a1dem| (| Mi[1] ~5.80 dBm|
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Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
W1 1 5.18154% GHz -6.31 dém M1 1 5.221784 GHz -5.80 dém
pz| mM3| 1 -42,348 MHz 0.85 db p2| M3 1 -44,387 MHz 0.55 db
[EE} 1 5.210372 GHz -32.58 dam M3 1 5.25228 GHz -32.B4 dam
802.11ac(VHT40), CH54, Chain 0 802.11ac(VHT40), CH62, Chain 0
Spectrum =||[ spectrum -
Ref Level 5.00 dBm & RBW 500 khz Ref Lovel 20.00 dBin & RBW 500 kHz
o att 1508 SWT 2ms @ VBW 1 MHz  Mode Sweep o Att 0de SWT 2ms @ YBW LMKz Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[13c(VHT40)-Chain 0-CHE4 @1PK View [(1c(VHT40)-Chan 0-CHEE @ 1Pk View
p mif1] ~6.76 dBm) mi[1] ~6.17 dBm|
0 WL 5.2645430 GHe| y 5.3059820 GHe|
A . Maf1] -32.66 dém| || 17 mM3[1] -31.77 dBm|
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OF 5.27 GHz 2001 pts Span 120.0 MHz | (|[CF 5.31 GHz 2001 pts Span 120.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
L 1 5.264543 GHz -6.76 dBm M1 1 5.305992 GHz -6.17 dBm
p2| w3 1 -40,306 MHz 0.23 68 p2| M3 1 -41.126 MHz 0.20 68
M3 1 5.290164 GHz -32.66 dBm M3 1 5330649 GHz -31.77 dBm
802.11ac(VHT40), CH102, Chain 0 802.11ac(VHT40), CH110, Chain 0
Spectrum T||| spectrum T
Ref Level 20.00 dBm ® RBW 500 khz Ref Level 10.00 dBm ® RBW 500 kHz
o At 308 SWT 2ms @ VBW 1 MHz  Mode Sweep o att 20dE BWT 2ms @ VBW  1MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[L13c(VHT4D)-Chain 0-CH10Z @ 1Pk View [{15C(VHT40)-Chan 0-CHL10 @19k View
Mi[1] ~4.55 dbm) Mi[1] ~4.97 dBm)|
s.sie1770GHz| | 5.5410040 GH|
maf1] -a0.a6 deml || ¥ i ™Maf1] -31.96 dBm)|
5.5302870 GH. I 5.5702420 GH;
it “ -0 it 2]
ey \ . [ )
3
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; I
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60 df
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-80
CF 5.51 GHz 2001 pts Span 120.0 MHz | (| GF 5.55 GHz 2001 pts Span 120.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
1 1 5.516177 GHz -4.55 dém M1 1 5.541004 GHz -4.97 dém
pz| mM3| 1 41,104 MHz -0.27 dé p2| M3 1 -40.652 MHz 12308
[EE} 1 5.530287 GHz -30.26 dam M3 1 5.570242 GHz -31.96 dam
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802.11ac(VHT40), CH134, Chain 0

=)

Spectrum ]
Ref Level 5.00 dBm

® RBW 500 kHz

o att 1508 SWT 2ms @ VBW 1MHz Mode Sweep
SGL Count 200/200 TOF
[[1ac(VHT40)-Chain 0-CH134 @1k View
ML1] “5.12 dBm
od 5.6617840 GHZ,

-31.57 dBm)|
5.6900160 GHz|

" b ot 1]
-20 dBm:
2

D1 31,120 dbr ‘J(E

40 d + 4
POl Ll
60
70
-BO dBm
50
CF 5.67 GHz 2001 pts Span 120.0 MHz
Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result |
[ 1 5.661764 GHz 5.12 dém
pz| M3 1 -40,261 MHz -1.14 dB
[XE) 1 5.500016 GHz -31.57 dem
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26dB BW -
Freq (MHz) Limit

LRk Chain 0 Lln
42 5210 83.216 N/A PASS

58 5290 82.668 N/A PASS
802.11ac(VHTB0)—— ¢ 5530 83.216 N/A PASS

122 5610 80.989 N/A PASS

Mode CH Result

802.11ac(VHT80), CH42, Chain 0 802.11ac(VHT80), CH58, Chain 0
Spectrum ] [“a Spectrum 1 ["E]

Ref Level 10.00 dBm © RBW 1 MHz Ref Lovel 10.00 dBim  RBW 1 MHz
S 2048 SWT 2ms @ VBW 2 MHz  Mode Sweep o Att 20dB  SWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[13c(VHTED)-Chain 0-CHAZ @1PK View [{1=c(VHTE0)-Chan 0-CHSE @ 1Pk View
mif1] -3.58 dBm| mi[1] -3.06 dem)|
. s s.200160 GHe ||| . 5.292040 GHe|
o N v Ma[1] -29.36 dem| || © i mM3[1] -28.56 dBm|
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GOF 5.21 GHz 2001 pts Span 240.0 MHz | (| CF 5.29 GHz 2001 pts Span 240.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.20316 GHz 3.58 dem M1 1 5.29204 GHz 3.06 dem
p2| w3 1 -83,216 MHz -1.74 d8 p2| M3 1 -B2,668 MHz -1.02 d8
M3 1 5.251769 GHz -29.36 dBm M3 1 5331417 GHz -28.56 dBm

802.11ac(VHT80), CH106, Chain 0 802.11ac(VHT80), CH122, Chain 0
Spectrum | ["‘a Spectrum | [“a

Ref Level 10.00 dBm ® RBW 1 MAz Ref Level 10.00 dBm ® RBW 1 MHz
le att 2008 SWT 2ms @ VBW 2 M4z Mode Swesp ke Att 20d8  SBWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TDF
[L13c(VHTB0)-Chain 0-CHI0G @ 1Pk View [115C(VHTE0)-Chan 0-CH122 @19k view
Mi[1] ~+.44dBm| Mi[1] ~2.69 dem)|
5.530480 GHz| - M 5.608560 GHz|
LEl maf1] -30.93 dem| || ? 1 maf1] -28.94 dBm)
© 5.571313 GHz| " i " e e 5.650392 GHz|
/ 1 | B
Dj‘ k@ D; 'ij
20d D1 -30.440 dbr J'? IrEETR——{01 -28.690 \l}‘
+0 " J 0 Ll gy L
s e v TR NP EY IO | PP Py e omte i
Lt v ! "
=0 50
-60 -60
70 -70
B0 80
GOF 5.53 GHz 2001 pts Span 240.0 MHz | (|[CF 5.61 GHz 2001 pts Span 240.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.53048 GHE 4.44 dom M1 1 5.60856 GHz 2.6 dem
D2 M3 1 -83.216 MHz 0.28 dB D2 M3 1 -80.989 MHz 0.61 dB
M3 1 5.571313 GHz -30.33 d8m M3 1 5.650392 GHz -28.94 dBm
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9.3. Occupied Bandwidth

Test procedure

a. Set center frequency to the nominal EUT channel center frequency.

b. Setspan =1.5 times to 5.0 times the OBW.

c. Set RBW = 1% to 5% of the OBW

d. Set VBW >3 x RBW

e. Video averaging is not permitted. Where practical, a sample detection and single sweep mode
shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be
used.

f.  Use the 99% power bandwidth function of the instrument (if available).

g. If the instrument does not have a 99% power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points, beginning
at the lowest frequency, are placed in a running sum until 0.5% of the total is reached; that
frequency is recorded as the lower frequency. The process is repeated until 99.5% of the total
is reached; that frequency is recorded as the upper frequency. The 99% occupied bandwidth is
the difference between these two frequencies.

Test Setup

Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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FCCID : AFJ399510
Test Data
Fre OBW (MHz) Limit

Mode CH (Mqu) Chain 0 (MH?2) Result
36 5180 16.551 N/A PASS

44 5220 16.513 N/A PASS

48 5240 16.532 N/A PASS

52 5260 16.532 N/A PASS

60 5300 16.547 N/A PASS

802.11a 64 5320 16.554 N/A PASS
100 5500 16.529 N/A PASS

116 5580 16.536 N/A PASS

140 5700 16.532 N/A PASS

149 5745 16.537 N/A PASS

157 5785 16.515 N/A PASS

165 5825 16.557 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1
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40 of 152
2023/2/9
AFJ399510

CID

4790590080-US-R1-V1

802.11a, CH36, Chain 0 802.11a, CH44, Chain 0
Spectrum ] =" pectrum 1 o
Ref Level 15.00 ém = RBW 500 bz Ref Level 15.00 dbm = RBW 500 bz
e ate 2508 SWT 2ms VBW 2MHz Mode Swasp o att 2508 SWT 2ms VBW 2MHz  Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TOF
113-Chain 0-CH36 @ 1Pk View [11a-Chain 0-CH44 @1Pk View
ML1] 0.97 dBm| - ML) 0.61 dBm)|
od 5.1791075 aHz| || 27 5.2185005 GHy|
k5 Oce B 16.551444638 MHz " Oce Bw 16.513402600 MHz,
od
Tv:,,pw"‘"‘""' | ?’W Nl '-d-»-.q!g
p 10 / \
n{ -20
~30 d -30 d
i IO | P T
W
-50
-50
70 df 70 o
-0
CF 5.18 GHz 2001 pts Span 37.98101 MHz CF 5.22 GHz 2001 pts Bpan 37.98101 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 5.1791075 Ghz 0.57 dém M1 1 5 2185005 GHz 0.61 dBm
L 1 5.1717053 GHz -8.17 dBm Occ Bw 16,551444638 Mz T1 1 5.2117243 Ghz -8.22 dBm cc B 16.513482608 MHz
T2 1 5.1882567 GH2 -8.19 dBm T2 1 5.2282378 GHz -7.65 dBm
802.11a, CH48, Chain 0 802.11a, CH52, Chain 0
Spectrum =||[ spectrum -
Ref Level 15.00 dBém & RBW 500 kHz Ref Level 15.00 dBm & RBW 500 kHz
o Att 2Bl SWT 2ms  VBW 2 MHz  Mode Sweep o att 25d8 SWT 2ms VBW 2MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[1a-Chain 0-CH4E @ LFF view [i1a-Chain 0-CH52 @ 1Pk View
p m1[1] 0.40 dBm| P CETEY] 1.13 dBm)|
w 5.2384055 cHe| [ 1© " 5.2577035 GHz,
M‘,l Occ Bw 16.532463623 MHz| ¥ Occ Bw 16.532463623 MHz|
0 df O df
Jusinahe B ¥ e ;.W""’" " ““"“-\.J'g
-10 10 r" \
-20 -20
30 aemfwd;#lr 30 01 W
SN || AL Lo
otk | okt
=0 50
-60 =60
~70 d 70 di
-BD -80
CF 5.24 GHz 2001 pts Span 37.08101 MHz | | ([ CF 5.26 GHz 2001 pts Span 87.08101 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
1 1 5.2394055 GHz 0.40 dBm M1 1 5.2677035 GHz 1.13 dom
T1 1 5.2317243 GHz -B.52 dBm Occ Bw 16.532463623 MHz T1 1 5.2517243 GHz -9.20 dB8m Occ Bw 16.532463623 MHz
T2 1 5.2432567 GHz -2.00 dBm T2 1 5.2682567 GHz ~7.45 dBm
802.11a, CH60, Chain 0 802.11a, CH64, Chain 0
Spectrum 2 |( spectrum z
Ref Level 15.00 ém = RBW 500 bz Ref Level 15.00 dbm = RBW 500 bz
e ate 2508 SWT 2ms VBW 2MHz Mode Swasp o att 2508 SWT 2ms VBW 2MHz  Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TOF
[113-Chain 0-CHG0 @ 1Pk Yiew [11a-Chain 0-CHE4 @ 1Pk View
ML1] 1.8 dBm| - ML) 1.54 dBm)|
. 5.3006855 aHz| || 17 v 5.3216285 GH|
b Oce B 16.546509400 iz || ¥ occhw 16.554401600 MHz
e g e [ e e T
10 \l
-20
- v § N"‘&u
|| o whiiy,
-50
-50
70 d
-0
2001 pts Span 38.10095 MHz CF 5.32 GHz 2001 pts 8pan 37.90105 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 5.3008655 GHz 1.63 dbm M1 1 5 3216285 GHz 1.54 dbm
L 1 5.2917172 GHz -7.51 dém Occ Bw 1654656048 MHz T1 1 5.3117038 Gz -7.39 dém cc B 16.554481608 MHz
T2 1 5.3082638 GH2 -8.40 dBm T2 1 5.3282583 GHz -7.67 dBm

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948
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2023/2/9

AFJ399510

802.11a, CH100, Chain 0

802.11a, CH116, Chain 0

Spectrum ] =" pectrum 1 o
Ref Leval 15.00 cem = RBW 500 iz Ref Level 15.00 dBm = RBW 500 iz
ke att 2508 SWT 2ms WBW 2MHz Mode Swesp ko Att 2506 SWT 2ms VBW 2MHz Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TOF
113-Chain 0-CH100 @1Pk View [11a-Chain 0-CH116 @1Pk View
MI[1] 1.02 dBm| - Mi[1] 1.10 dem}
o 5.4955115 GHz| [ 10 5.5806625 GHz,
7 Oce B 16.529226852 MHz| ' Occ B 16.595540555 MH]
od o
?M-‘ gy ?_ [t ) ]
-10 f -10 l‘f \
20 M 20
-30 di -30 df |
L I
o
-50 -50
60 -60
70 di 70
&0 -80
CF 5.5 GHz 2001 pts Span 38.06097 MHz CF 5.58 GHz 2001 pts 8pan 37.90105 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 54955115 GHz 1.02 dém M1 1 55806625 GHz 1.10 dém
T 1 54317259 GHz -7.60 dém Oce Bw 16,520226852 MHz T1 1 5.5717228 Gz -7.50 dém Oce Bw 16.535540555 MHz
T2 1 5.5082551 GH2 -8.66 dBm T2 1 5.5882583 GHz -6.69 dBm
802.11a, CH140, Chain 0 802.11a, CH149, Chain 0
Spectrum =||[ spectrum -
Ref Level 15.00 dBém & RBW 500 kHz Ref Level 15.00 dBm & RBW 500 kHz
o att 2508 SWT 2ms VBW 2MHz Mode Swesp o att 25d8 SWT 2ms VBW 2MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1a-Chain 0-CHL4D @ IPK View [1a-Chain 0-CH14% @ 1Pk view
_‘ M1[1] 1.65 dBm| P M1[1] 1.99 dBm]
w ot 5.6973995 cHe| [ ¥ o 5.7428435 GHz
» v, i " Occ Bw 16.532463623 MHz| B UL . Occ Bw 16.537019080 MHz|
o yyy—nw' A '-wqqz o TYVW g -n-..q%
7 5 ‘ / \
-20 -20
304 ‘\“MLM .30 0t o I
LA o] [ ol oMo
ks —
=0 -50
-60 =60
-70 dBi 70 di
-BD -80
CF 5.7 GHz 2001 pts Span 37.98101 MHz | | CF 5.745 GHz 2001 pts Span 37.86107 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.6973995 GHz 1.65 dBm M1 1 5.7428435 GHZ 1.99 dem
T1 1 5.6917243 GHz -7.28 dBm Occ Bw 16.532463623 MHz T1 1 5.7367126 GHz -7.25 dBm Occ Bw 16.53701908 MHz
T2 1 5.7082567 GHz -6.42 dam T2 1 57532496 GHz -7.34 dam
802.11a, CH157, Chain 0 802.11a, CH165, Chain 0
Spectrum ([ spectrum T
Ref Leval 15.00 cem = RBW 500 iz Ref Level 15.00 dBm = RBW 500 iz
ke att 2508 SWT 2ms WBW 2MHz Mode Swesp ko Att 2506 SWT 2ms VBW 2MHz Mode Swesp
SGL Count 200/200 TDF SGL Count 200/200 TOF
113-Chain 0-CH157 @1Pk View [11a-Chain 0-CH165 @1Pk View
MI[1] 1.91 dBm| - Mi[1] 1.63 dem}
o i s5.7827815 aHe| [ 10 o 5.8228835 GHZ,
B Y . Oce B 16.515061094 Mz ||| 'y . Occhw 16.557356741 MH]
o Tf e e o ij !
-10 j -10 / \
-20 : -20 ¥
a0 d -30 | M MJ
o Ll
80 -50
60 -60
70 di 70
&0 -80
CF 5.785 GHz 2001 pts Span 37.94103 MHz CF 5.825 GHz 2001 pts 8pan 37.82109 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 57827815 GHz 1.51 dém M1 1 5.8228835 Gz 1.63 dém
T 1 5.776714 GHz -6.52 dém Oce Bw 16,515061034 MHz T1 1 5.8167024 Gz -7.62 dém Oce Bw 16.557356741 MHz
12 1 5.7932291 GHz -7.72 dem T2 1 5.3332598 GHz -8.00 dem

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :1+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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Test report No.  : 4790590080-US-R1-V1
U ) solutions Page : 42 of 152
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FCC ID . AFJ399510
Fre OBW (MHz) Limit

Mode CH (MHc;) Chain 0 (MH?2) Result

36 5180 17.587 N/A PASS

44 5220 17.583 N/A PASS

48 5240 17.596 N/A PASS

52 5260 17.6 N/A PASS

60 5300 17.583 N/A PASS

64 5320 17.622 N/A PASS

802.11ac(VHT20)— 5 5500 17.6 N/A PASS
116 5580 17.587 N/A PASS

140 5700 17.583 N/A PASS

149 5745 17.606 N/A PASS

157 5785 17.576 N/A PASS

165 5825 17.602 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1
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Test report No.
Page :
Issued date :
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802.11ac(VHT20), CH36, Chain 0

802.11ac(VHT20), CH44, Chain 0

=]

Spectrum ]
Ref Level 10.00 dBém

® RBW 50D kHz

(=]

Spectrum 1
Ref Level 15.00 dBm

@ RBW 50D kHz

o At 2008 SWT 2ms VBW 2MHz  Mode Swasp e Att 2508 SWT 2ms VBW 2MHz Mode Swesp
SGL Count 200/200 TOF SGL Count 200/200 TOF
[1aG(VATZD)-Chain 0-CHE6 @1PK View [(15C(VAT20)-Chain 0-CHA4 @ 1Pk View
M1[1] -0.12 dBm) » Mi[1] -0.05 dem)|
ML 5.1824699 GHz| [ 10 5.2224549 GHz,
0 M1
e - . 17506609045 MHz || it oce Bw 17582573073 MHz]
Y " 7 |
\“ -20
"4 MM ""\
AT || s y '
it o o s
50
-60
70 of
-80
CF 5.18 GHz 2001 pts Span 39.54023 MHz | ([ CF 5.22 GHz 2001 pts Span 39.62019 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
1 5.1824899 GHz -0.12 dsm M1 1 5.2224549 GHzZ -0.05 dBm
1 5.1712067 GHz -7.87 dBm Occ Bw 17.5BE60S045 MHz T1 i 5.2111889 GHz -6.20 dBm Occ Bw 17.582573073 MHz
1 5.1887933 GHz -10.07 dBm T2 1 5.2287715 GHz -£.26 d8m
802.11ac(VHT20), CH48, Chain 0 802.11ac(VHT20), CH52, Chain 0
Spectrum =||[ spectrum -
Ref Level 15.00 dem & RBW 50D kHz Ref Level 15.00 dBm & RBW 500 kHz
o att 2508 SWT 2ms  VBW 2MHz  Mode Sweep e att 25dB  SWT 2ms  WBW 2MHz  Mode Sweep
SGL Count 200,200 TOF SGL Count 200/200 TOF
[L1ac(VHTZ0)-Chain O-CHAE @1PK View [[15c(VHTZ0)-Chain 0-CHEZ @ 1Fk View
_‘ mi[1] 0.35 dBm)| P mi[1] 0.15 dBm)|
w 5.2408539 cHe| [ 1© 5.2568089 GHz
" Oce By 17.596079550 MHz, M Oce Bw 17.600315322 MHz|
od 0 d T
T 5},,“«»—*"’ G Ry 5 Lot e Nz
10 -/ \ 10 \
R LW N
304 | 30 d I'l‘ ’ "
Al YWY || T
-50 -50
60 -60
-70 dB 70 d
80 -80
CF 5.24 GHz 2001 pts Span 39.74013 MHz | ([ CF 5.26 GHz 2001 pts Span 39.66017 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.2408539 GHz 0.35 dém M1 1 5.2568089 GHz 0.15 dém
TL 1 5.231202 GHz -7.60 d8m Occ Bw 17.5B607055 MHz T1 1 5.25118 GHz -8.12 d8m Occ Bw 17.600315323 MHz
T2 1 5.248798 GHz -7.68 dBm T2 1 52687803 GHz -£.12 dBm
802.11ac(VHT20), CH60, Chain 0 802.11ac(VHT20), CH64, Chain 0
Spectrum T [ spectrum =
Ref Level 10.00 dem ® RBW 500 kHz Ref Level 10,00 dém @ RBW 500 kHz
o At 2008 SWT 2ms VBW 2MHz  Mode Swasp e Att 2008 SWT 2ms VBW 2MHz Mode Swesp
SGL Count 200/200 TOF SGL Count 200/200 TOF
[1aG(VATZD)-Chain 0-CHED @1PK View [(15C(VAT20)-Chain 0-CHE @ 1Pk View
Mi[1] -0.06 dBm) mi[1] -0.34 dém)|
o M1 s.3029699 chz |] | i1 5.3212B69 GHZ|
{ 17.582573073 MH &) 17.622173463 MH:
BT T e m-ﬂ-\w\ﬂ% ’_;? 2| J— b """"“"\»Ié 1z|
-0 f \ -10 \
/ N, kN
| .,‘“I w -0 'M Yl
e A st A
-s0
60 df
70
-60
CF 5.3 GHz 2001 pts Span 39.62019 MHz | ([ CF 5.32 GHz 2001 pts Span 39.62019 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
W1 1 5.3029899 GHz -0.06 dém M1 1 5.3212869 GHz -0.34 dbm
TL 1 5.2911889 GHz -6.80 dBm Occ Bw 17.562573073 MHz T1 i 5.3111691 GHz -2.61 dBm Occ Bw 17.622173463 MHz
T2 1 5.3087715 GHz -5.48 d8m T2 1 5.3287913 GHz -9.13 dsm
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802.11ac(VHT20), CH100, Chain 0

802.11ac(VHT20), CH116, Chain 0

=)

Spectrum ]
Ref Level 15.00 dBém

® RBW 50D kHz

=]

Spectrum 1
Ref Level 15.00 dBm

@ RBW 50D kHz

o att 2508 SWT 2ms VBW 2MHz Mode Swasp e att 2508 SWT 2ms  VBW 2MHz  Mode Swesp
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1ac(VHT 20)-Chain 0-CH10D @10k View [(13c(VH120)-Chain 0-CH116 @1k View
MI[1] 1.38 dBm| - Mi[1] 0.42 dem}
" 5.5007729 cHz| [ 1© 5.5808499 GHz,
¥ Oce B 17.600315922 Mz || W occhw 17.586600045 MHz]
ol v 0 T Laamert R
1 e
\\ -10 / §
20 .”I‘K ‘\M“h
30 o - "
Ml il ], 1Lk
50
-60
70 di
-80
2001 pts Span 39.66017 MHz | | GF 5.58 GHz 2001 pts Span 39.54023 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 5.5007729 Ghz 1.38 dém M1 1 5 5808499 GHz 0.42 dBm
T 1 5.49118 GHz -7.78 dém Oce Bw 17600315322 MHz T1 1 5.571186 GHz -7.22 dém Oce Bw 17.566608045 MHz
12 1 5.5087803 GHz -6.60 dem T2 1 5.5887735 GHz -7.06 dem
802.11ac(VHT?20), CH140, Chain 0 802.11ac(VHT?20), CH149, Chain 0
Spectrum =||[ spectrum -
Ref Level 15.00 dém & RBW 500 kriz Ref Level 15.00 dem = RBW 500 kriz
o ate 2508 SWT 2ms  VBW 2MHz  Mode Swaep o att 25d8 SWT 2ms  VBW 2MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1ac(VHT 20)-Chan 0-CHIL40 @ 1Pk view [[12c(VHT20)-Chan 0-CH14% @ 1Pk Visw
MI[1] .78 dom (I Mil1] 1.87 deém|
e 5.6985549 GHz] o 5.7437549 GHz
Y L OccBw 17 swzszanramnel | Y L, OccBw 17.606369280 MHZ]
g i ’Iiz 1%“ ‘n ""M,'\T‘?
\ 10 / \
‘Mw 20 k|
o M,
il . i
WO || e 712 M
e Mk .
-50
-60
20 df
-80
2001 pts Span 39.62019 MHz | | [ CF 5.745 GHz 2001 pts Span 39.54023 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.6985548 GHz 1.78 dém M1 1 5.7437549 GHz 1.87 dém
T 1 5.6911889 GHz -6.62 dem Oce Bw 17,582573073 MHz 1 1 5.7361869 GHz -6.65 dem Oce Bw 17.60636828 MHz
T2 1 57087715 GHz -6.70 dm T2 1 57537933 Gz ~7.35 dBm
802.11ac(VHT?20), CH157, Chain 0 802.11ac(VHT20), CH165, Chain 0
Spectrum [ spectrum o
Ref Leval 15.00 cem = RBW 500 iz Ref Level 15.00 dBm = RBW 500 iz
o att 2508 SWT 2ms VBW 2MHz Mode Swasp e att 2508 SWT 2ms  VBW 2MHz  Mode Swesp
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1ac(VHT 20)-Chain 0-CH157 @10k view [113c(VH120)-Chain 0-CH1GE @1k view
MI[1] 2.03 dBm| - Mi[1] 1.56 dem}
e 5.7828549 GHz| [ 10 . 5.8220499 GHz,
Y Oce B 17.576219415 MHz| Y Occ B 17.602373268 MHz]
4 A o
Ty%wm'" £ v T2 771(_ R g vy "‘%
/ y / 5
S g, . a *,
30 o 41 )
L Aok bl
b =] b
50
-60
70 di
-80
CF 5.785 GHz 2001 pts Span 39.74013 MHz | || GF 5.825 GHz 2001 pts Span 39.62019 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
OR 1 5.7926549 GHz 2.03 dBm M1 1 5 8220499 GHz 1.56 dbm
T 1 5.776202 GHz -7.26 dém Oce Bw 17.576218415 MHz T1 1 5.8161889 GHz -6.92 dém Oce Bw 17.602373268 MHz
12 1 57937782 GHz -6.87 dem T2 1 5.3337913 GHz -6.83 dem

Underwriters Laboratories Taiwan Co., Ltd.
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FCCID : AFJ399510
Fre OBW (MHz) Limit

Mode CH (MHc;) Chain 0 (MH?2) Result
38 5190 35.979 N/A PASS

46 5230 35.981 N/A PASS

54 5270 35.905 N/A PASS

62 5310 35.944 N/A PASS
802.11ac(VHT40) 102 5510 35.904 N/A PASS
110 5550 35.98 N/A PASS

134 5670 35.941 N/A PASS

151 5755 35.941 N/A PASS

159 5795 35.98 N/A PASS

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000
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802.11ac(VHTA40), CH38, Chain 0 802.11ac(VHT40), CH46, Chain 0
Spectrum ] Spectrum 1
Ref Level 10.00 dBm ® RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
ke att 2008 SWT 2ms VBW 3MHz  Made Swesp le Att 20dB  SWT 2ms VBW 3MHz Moade Swesp
SGL Count 200/200 TDF SGL Count 200/200 TDF
11ac{VHT 40)-Chain 0-CH3E @1Pk View [113c{VHT40)-Chain D-CH46 @1Pk View
Mi[1] ~2.80 dbm) Mi[1] ~1.72 dBm)|
1 5.1832077 GHz| r M 5.2221457 GHz|
T, Oc Byt 95.079052594 MHz cc By 95.901290335 MHz|
2 T R hed
il o """’*W\Tv\ o j}v"’ ‘W-;v\
-20
\M"'IWM -30 Wl)r \I%km
-50
60 df
-70
-80
CF 5.19 GHz 2001 pts Span 74.68266 MHz CF 5.23 GHZ 2001 pts Span 74.84258 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
1 5.1832077 GHz -2.80 dém M1 1 5.2221457 GHz -1.72 dém
T 1 5.1719732 GHz -10.14 dbm Oce B 35,079052594 MHz T1 1 5.211972 GHz -9.64 dém Occ Bw 35,081200335 MHz
T2 1 5.2079522 GH2 -10.07 dBm T2 1 5.2479532 GH2 -9.67 dBm
802.11ac(VHT40), CH54, Chain 0 802.11ac(VHT40), CH62, Chain 0
Spectrum =||[ spectrum -
Ref Level 10.00 dBm © RBW 1 MHz Ref Lovel 10.00 dBim  RBW 1 MHz
o att 200 SWT 2ms  VBW 3MHz  Mode Sweep o Att 20d8  SWT 2ms  VBW 3 MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[13c(VHT40)-Chain 0-CHE4 @1PK View [(1c(VHT40)-Chan 0-CHEE @ 1Pk View
Mi[1] -3.01 dBm)| M1[1] -2.79 dBm)|
. W 5.2692157 GHe| ML 5.3125807 GHe|
o Occ Bw 35.905486167 MHz| Occ Bw 35.943887746 MHz|
T1 sk
7 =i - g2
j,f \\ \M
-30 WI' “'h W
bl 'L\l.m " m h H “
S0
~60 dif 60 df
70 -70
-B0 -80
OF 5.27 GHz 2001 pts Span 74.76262 MHz | || CF 5.31 GHz 2001 pts Span 74.84258 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.2692157 GHz -3.01 dém M1 1 5.3125807 GHz -2.79 dém
TL 1 5.252 GHz -10.19 d8m Occ Bw 35005486167 MHz T1 1 5.2920094 GHz -0.B5 dBm Occ Bw 35.943BB7746 MHz
T2 1 5.2879341 GHz -10.74 dam T2 1 53279532 GHz -10.38 dam
802.11ac(VHT40), CH102, Chain 0 802.11ac(VHT40), CH110, Chain 0
Spectrum T||| spectrum T
Ref Level 10.00 dBm ® RBW 1 MHz Ref Level 10.00 dBm & RBW 1 MHz
o At 2008 SWT 2ms  WBW 3MHz Mode Swesp o att 20d8  SWT 2ms  VBW 3MHz  Mode Sweep
SGL Count 200/200 TDF SGL Count 200/200 TDF
[L13c(VHT4D)-Chain 0-CH10Z @ 1Pk View [{15C(VHT40)-Chan 0-CHL10 @19k View
Mi[1] ~0.99 dbm) Mi[1] ~1.15 dBm)|
M| 5.5023867 GHZ| r 1 5.5502987 GHz|
95.904407256 MHz Q) 95.900211424 MHz|
MWMWM T2 Tyi.r-"’"""' YT Pt ]2
\ / \
-20
Y, iri N
sl ]
"
-50
60 df
-70
-80
CF 5.51 GHz 2001 pts Span 74.68266 MHz CF 5.55 GHZ 2001 pts Bpan 74.76262 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
M1 1 5.5023867 GHz -0.99 dém M1 1 5.5502987 GHz -1.15 dém
T 1 5.4320105 GHz -6.64 dém Oce B 35,8044D7256 MHz T1 1 5.5319912 GHz -6.17 dém Occ Bw 35,080211424 MHz
T2 1 5.5279149 GH2 -8.07 dBm T2 1 5.5679714 GH2 -8.01 dBm
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802.11ac(VHT40), CH134, Chain 0

802.11ac(VHT40), CH151, Chain 0

Spectrum ]
Ref Level 10.00 dBém

ke Att 2008 SWT 2ms
SGL Count 200/200 TDF

=)

@ RBW 1 MHz
VBW 3 MHz  Made Swesp

ke Att

Spectrum 1
Ref Level 10.00 dBm

208 SWT 2 ms
SGL Count 200/200 ToF

=]

@ RBW 1 MHz
VBW 3 MHz  Made Swesp

[11ac(VAT40)-Chain 0-CH134 @1Pk View

[{13c(VHT40)-Chain 0-CH151 @ 1Pk View

Mil1] L84 dem| Mil1] “1.56 dem|
M1 5.6647057 GHz| r M1 5.7512346 GHz|
™ 35.940531134 MHz] 95.940531194 Mz
WMMM T2 WWMWM% o
\ / \
20

/

kil

CF 5.67 GHz 2001 pts Span 74.6027 MHz CF 5.755 GHz 2001 pts Span 74.6027 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
M1 1 5.6647057 GHz 1.84 dém M1 1 5.7512347 GHz 1.58 dém
TL 1 5.6519925 GHz -2.14 dBm Occ Bw 35940531134 MHz T1 i 57369925 GHz -9.36 dBm Occ Bw 35.840531134 MHz
T2 1 5.687933 GH2 -8.61 dBm T2 1 5.772933 GHz -8.92 dBm
802.11ac(VHT40), CH159, Chain 0
Spectrum 2
Ref Lavel 15.00 deém & RBW 1 MH2
o att 2500 SWT 2ms  WBW 3MHz  Mode Sweep
SGL Count 200,200 TOF
[(1ac(VHT40)-Chain O-CHL5C @1k view
~ Mi[1] -1.50 dBm)|
w 5.7879387 GHz|
1 Occ Bw 35.980211424 MHz|
o
T Jpp ' T 2
10 f’ \1‘
-20
el \ sl
-50
-60
70 dim
-B0
CF 5.795 GHz 2001 pts Span 74.76262 MHz
Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result |
il 1 5.7879387 GHz 1.50 dém
TL 1 5.7769912 GHz -0.13 dém Occ Bw 35080211424 MHz
T2 1 5.8129714 GHz -9.49 dBm
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Fre OBW (MHz) Limit

Mode CH (MHc;) Chain 0 (MH?2) Result

42 5210 75.722 N/A PASS

58 5290 75.722 N/A PASS

802.11ac(VHT80) 106 5530 75.722 N/A PASS
122 5610 75.722 N/A PASS

155 5775 75.802 N/A PASS
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Test report No.
Page :
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802.11ac(VHT80), CH42, Chain 0

802.11ac(VHT80), CH58, Chain 0

Spectrum ] == ("5 pectrum 1 o
Ref Level 15.00 dBm ® RBW 3 Mz Ref Level 15.00 dBm © RBW 3 Mz
ke att 2508 SWT 2ms VBW 10 MHz  Made Swesp le Att 25d8  SWT 2ms  VBW 10MHz  Moade Swesp
SGL Count 200/200 TDF SGL Count 200/200 TDF
11ac{VHTB0)-Chain 0-CH42 @1Pk View [11ac{VHTEB0)-Chain D-CHEE @1Pk View
I Mi[1] 5.83 dBm| » - Mi[1] 6.22 dBm|
5.2096000 cHz| || *° 5.2888810 GHy|
e m & By 75722100901 Mhaf || T Ih R 75.722130931 MHg]
2 T e Al ulé‘
\ / \
? -20
I L*OL
90 ge
\%M T WM AT Y
-an
-50
-60
70 d
-80
2001 pts Span 160.0 MHz CF 5.29 GHZz 2001 pts Span 160.0 MHz
Marker Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result || || _Type | ref | Trc | X-valug 1 y-value |__Function__| Function Result |
M1 1 5.2096 GHz 5.83 dém M1 1 5.288881 GHz 6.22 dém
T 1 5.172018 GHz -5.83 dém Oce B 75722138931 MHz T1 1 5252019 GHz -5.60 dém Occ Bw 75.722138931 MHz
T2 1 5.2477411 GH2 -6.61 dBm T2 1 5.3277411 GH2 -7.12 dBm
802.11ac(VHT80), CH106, Chain 0 802.11ac(VHT80), CH122, Chain 0
Spectrum =||[ spectrum -
Ref Level 15.00 dBm © RBW = Whz Ref Lovel 15.00 dBim © RBW = Wz
o Att 2508 SWT 2ms  WBW 10MHZ  Mode Sweep o Att 25d8  SWT 2ms  VBW 10MHz  Mode Sweep
SGL Count 200/200 TOF SGL Count 200/200 ToF
[[1ac(VHTED)-Chain 0-CHI0G @ 19K View [{1=c(VHTE0)-Chan 0-CHLZZ @ 1Pk View
~ | Mi[1] 4.9 dBm)| - | M1[1] 5.43 dBm)|
w i 5.5314390 cHe| [ 1© 5.6108000 GHz
» . N - ﬂ((pw 75.722138931 MHz| B " m Ll O(‘( Bw 75.722138931 MHz|
o T A TE o Ty ) haa T
-10 j \‘ -10 / \
-20 -20
W v Y el (e J.IHH"'M"F T MR R
W AT dhaat A | Ittt it b il
oL 4 b
an -40
=0 50
-60 -60
~70 di 70 di
-BD -80
GOF 5.53 GHz 2001 pts Span 160.0 MHz | (|[CF 5.61 GHz 2001 pts Span 160.0 MHz
Marker Marker
Type | Ref | Tre | X-value 1 Y-value |__Function | Function Result | || _Type | Ref [ Tre | X-value 1 Y-value |__Function | Function Result |
M1 1 5.531438 GHz +.94 dom M1 1 5.6108 GHz 5.43 dem
TL 1 5.492019 GHz -6.64 dém Occ Bw 75.722138931 MHz T1 1 5.572019 GHz -7.36 dBm Occ Bw 75.722138931 MHz
T2 1 5.5677411 GHz -6.03 dgm T2 1 5.6477411 GHz -6.47 dam
802.11ac(VHT80), CH155, Chain 0
Spectrum =
Ref Level 15.00 dBm ® RBW 3 Mz
o At 2508 SWT Zms  VBW 10MHz  Made Swesp
SGL Count 200/200 TDF
11ac(VHTED)-Chan O-CH155 @ 1Pk View
| M1[1] 3.06 dBm)|
1 5.7750800 GHZ|
4l Oce By 75.802090951 MHz|
i T Wﬂf
N
LT TR [ m
2001 pts Span 160.0 MHZ
Marker
Type | ref | Trc | X-valug 1 y-value |__Function | Function Result |
M1 1 5.77508 GHz 3.06 dém
T 1 5.736938 GHz -7.32 dém Oce B 75,B02006951 MHz
T2 1 5.8127411 GH2 -7.59 dBm
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9.4. Conducted output power

Requirements

Operation

Band EUT Category Limit

1 Watt (30 dBm)
Max. e.i.r.p = 125mW(21 dBm) at any elevation
Outdoor Access Point angle above 30 degrees as measured from the

horizon
If Gtx > 6 dBi, then Poy =30 — (Gtx — 6)

1 Watt (30 dBm)

Fixed point-to-point Access Point
U-NII-1 P P If Grx > 23 dBi, then Pou = 30 — (Grx — 23)

1 Watt (30 dBm)
If Gtx > 6 dBi, then Poy =30 — (Grx — 6)

Indoor Access Point

V _ _ 250mW (24 dBm)
Client device ]
If Grx > 6 dBi, then Poy = 23.98 — (Grx — 6)

250mW (24 dBm) or 11 dBm+10 log B*

U-NII-2A :
If Grx > 6 dBi, then Poy = 23.98 — (Grx — 6)

250mW (24 dBm) or 11 dBm+10 log B*
If Grx > 6 dBi, then Poy = 23.98 — (Gx — 6)

U-NII-2C ---

For Point-to-multipoint systems (P2M): 1 Watt (30
U-NII-3 —— dBm) IfGrx>6 dBl, then Poy = 30 — (GTX — 6)

For Point-to-point systems (P2P): 1 Watt (30 dBm)

Note:

1. Pou = maximum conducted output power in dBm,

2. Grx = the maximum transmitting antenna directional gain in dBi.
3. B isthe 26 dB emission bandwidth in megahertz

4. Directional Gain = Gant + 10 log (Nant) dBi.

Nant: Number of Transmit Antennas
G1, G2,..., Gn: Gain of Individual Antennas (Same for Each Antenna)

5. Straddle Channel Power in each band = Straddle Channel Total Power * (Each band EBW / Straddle
Channel Total EBW).
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Test Procedure

For Average Power Measurement

Test method PM

Method PM is used to perform output power measurement, trigger and gating function of wide band
power meter is enabled to measure max output power of TX on burst and set the detector to
AVERAGE. Duty factor is not added to measured value.

Test Setup

For Average Power Measurement

EUT Attenuator |_

Power
Sensor

The loss between RF output port of the EUT and the input port of the Power Meter has been taken into

consideration.
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Test Data
802.11a
Channel Fcr::c;;l lTennecIy gf)i)::lcltl:i gf)?:illll:lcltlgl PovE/degrlr_]i)mit Pass/Fail
(MHz) Power (mW) Power (dBm)
36 5180 5.47 7.38 23.98 PASS
44 5220 5.082 7.06 23.98 PASS
48 5240 5.093 7.07 23.98 PASS
52 5260 6.223 7.94 23.91 PASS
60 5300 6.209 7.93 23.93 PASS
64 5320 6.081 7.84 23.95 PASS
100 5500 5.212 7.17 23.84 PASS
116 5580 5.808 7.64 23.81 PASS
140 5700 6.081 7.84 23.82 PASS
149 5745 5.943 7.74 30 PASS
157 5785 6.012 7.79 30 PASS
165 5825 6.166 7.90 30 PASS
802.11ac (VHT20)
Channel Maximum Maximum Power Limit
Channel Frequency | Conducted Power | Conducted Power (dBm) Pass/Fail
(MHz) (mW) (dBm)
36 5180 4.56 6.59 23.98 PASS
44 5220 4.519 6.55 23.98 PASS
48 5240 4.842 6.85 23.98 PASS
52 5260 4.603 6.63 23.94 PASS
60 5300 4.624 6.65 23.98 PASS
64 5320 4.571 6.60 23.95 PASS
100 5500 5.023 7.01 23.98 PASS
116 5580 5.408 7.33 23.97 PASS
140 5700 5.284 7.23 23.98 PASS
149 5745 5.309 7.25 30 PASS
157 5785 5.284 7.23 30 PASS
165 5825 5.333 7.27 30 PASS
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802.11ac (VHTA40)
Channel Maximum Maximum Power Limit
Channel Frequency | Conducted Power | Conducted Power (dBm) Pass/Fail
(MHz) (mW) (dBm)
38 5190 2.355 3.72 23.98 PASS
46 5230 2.301 3.62 23.98 PASS
54 5270 2.582 4.12 23.98 PASS
62 5310 2.535 4.04 23.98 PASS
102 5510 3.006 4.78 23.98 PASS
110 5550 3.076 4.88 23.98 PASS
134 5670 3.02 4.80 23.98 PASS
151 5755 2911 4.64 30 PASS
159 5795 2.931 4.67 30 PASS
802.11ac (VHTS80)
Channel Maximum Maximum Power Limit
Channel Frequency | Conducted Power | Conducted Power (dBm) Pass/Fail
(MHz) (mW) (dBm)
42 5210 3.936 5.95 23.98 PASS
58 5290 3.864 5.87 23.98 PASS
106 5530 2.748 4.39 23.98 PASS
122 5610 2.754 4.40 23.98 PASS
155 5775 2.432 3.86 30 PASS
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9.5. Power Spectral Density
Requirements
Operation Band EUT Category Limit
Outdoor Access Point 17dBm/ MHz
If Grx > 6 dBi, then PSD = 17 — (Grx — 6)
Fixed point-to-point  |17dBm/ MHz
NI Access Point If Grx > 23 dBi, then PSD = 17 — (Grx — 23)
. 17dBm/ MH
Indoor Access Point m Z,
IfGrx>6 dBl, then PSD =17 — (GTX — 6)
11dBm/ MH
\ Client device Rz
If Grx > 6 dBi, then PSD =11 — (Grx — 6)
11dBm/ MHz
U-NII-2A --- .
If Grx > 6 dBi, then PSD = 11 — (Gtx — 6)
11dBm/ MHz
U-NI1-2C --- .
If Grx > 6 dBi, then PSD = 11 — (Grx — 6)
For Point-to-multipoint systems (P2M):
30dBm/ 500kHz. If Gtx > 6 dBi, then PSD =
U-NII-3 --- 30— (Grx —6)
For Point-to-point systems (P2P): 30dBm/
500kHz

Note:

1. PSD = power spectral density that he same method as used to determine the conducted output power shall be
used to determine the power spectral density. And power spectral density in dBm/MHz

2. Grx =the maximum transmitting antenna directional gain in dBi.

3. Directional Gain = Ga + 10 log (Nant) dBi.

Nant: Number of Transmit Antennas
G1, G2,..., Gn: Gain of Individual Antennas (Same for Each Antenna)
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Test procedure

For U-NII-1, U-NI11-2A, U-NI1-2C band:
Using method as below:
a. Set span to encompass the entire emission bandwidth (EBW) of the signal.

b. SetRBW =1 MHz, Set VBW > 3 RBW, Detector = RMS

€. Sweep time = auto, trigger set to “free run”.

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

e. Record the max value. (if Duty cycle <98 %, add 10 log (1/duty cycle))

For U-NII-3 band:

Using method as below:

a. Set span to encompass the entire emission bandwidth (EBW) of the signal.

b. Set RBW =300 kHz, Set VBW > 1 MHz, Detector = RMS

¢. Use the peak marker function to determine the maximum power level in any 300
kHz band segment within the fundamental EBW.

d. Scale the observed power level to an equivalent value in 500 kHz by adjusting
(reducing) the measured power by a bandwidth correction factor (BWCF) where
BWCF = 10 log (500 kHz/300kHz)

e. Sweep time = auto, trigger set to “free run”.

Trace average at least 100 traces in power averaging mode.

Record the max value. (if Duty cycle <98 %, add 10 log (1/duty cycle))

«

Test Setup

Spectrum
EUT Attenuator | Analyzer

The loss between RF output port of the EUT and the input port of the Spectrum Analyzer has been
taken into consideration.
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Test Data

Mode
(U-NII-1)

CH

Freq
(MHz)

Directional
Gain
(dBi)

Total PSD
(dBm/MHz)

Limit
(dBm/MHz)

Result

802.11a

36

5180

0.15

4.7

11

PASS

44

5220

0.15

-4.95

11

PASS

48

5240

0.15

-4.63

11

PASS

Mode
(U-NII-1)

CH

Freq
(MHz)

PSD per Chain
(dBm/MHz)

Chain 0

36

5180

-4.704

802.11a

44

5220

-4.953

48

5240

-4.627

802.11a, CH36

802.11a, CH44

56 5155 5166 51656 517G 51756 5086 51856  5.196

requency
Ceonter=5.186Hz, Span=60MHz, REW=1MHz, VBW=3MHz, SWT=2.01ms, Dat=AVER,
Sum=-4.7, Chain 0=-4.7,

51956 5.26

i | 55- i ' | |
52056 5216 5196 5195 526 5205 5216 52156

Conter=5.22GHz, Span=60MHz, REW=1MHz, VBW=3MHr,
-4.35, Chan 0=4.95,

5226 5225 5236 523% 5246 5245 525

requency
. SWT=2.01ms, Det=AVER,

802.11a, CH48

5.6 5225 5236 52356 5246 52456  5.25

requency
ter pan=60MHz, REW=1MHz, VBW=3MHz, SWT=2.01ms, Det=AVER,
Sum=-4.3, Chan 0=4.63,

52556 5.266

52656 5276
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Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-1) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
36 5180 0.15 -5.77 11 PASS
802.11ac(VHT20) 44 5220 0.15 -5.86 11 PASS
48 5240 0.15 -4.96 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NII-1) A7) Chain 0
36 5180 -5.767
802.11ac(VHT20) 44 5220 -5.862
48 5240 -4.959

802.11ac(VHT?20), CH36

802.11ac(VHT20), CH44

6 5156 51956 526 52056 5216

01ms, Det=AVER,

802.11ac(VHT20), CH48
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Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-1) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
38 5190 0.15 -11.51 11 PASS
802.11ac(VHTA40) 5230 015 | -11.16 11 PASS
PSD per Chain
Mode Freq
(U-NII-1) e (MH?2) (dgrr‘]"; :\:;'Z)
38 5190 -11.508
802.11ac(VHTA40) 16 5230 11163

802.11ac(VHT40), CH38

802.11ac(VHT40), CH46

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone

:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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Test report No.  : 4790590080-US-R1-V1
( UL' Solutions Page : 59 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-1) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
802.11ac(VHT80) 42 5210 0.15 -12.37 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NII-1) (MHz) BT
802.11ac(VHT80) 42 5210 -12.371

802.11ac(VHT80), CH42

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1



Test report No.  : 4790590080-US-R1-V1
U ) solutions Page : 60 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode Freq PEATErE] Total PSD Limit
U-NI2p) | (MH2) Gop | (@BMMHZ) | (@Bm/MH?) Result
52 5260 0.15 -4.36 11 PASS
802.11a 60 5300 0.15 -4.22 11 PASS
64 5320 0.15 -4.33 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NI11-2A) (MHz) Chain 0
52 5260 -4.363
802.11a 60 5300 -4.22
64 5320 -4.329
802.11a, CH52 802.11a, CH60
~ 802.11a, CH64 |

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :1+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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Test report No.  : 4790590080-US-R1-V1
( UL' Solutions Page : 61 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2A) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
52 5260 0.15 -5.09 11 PASS
802.11ac(VHT20) 60 5300 0.15 -6.04 11 PASS
64 5320 0.15 -5.8 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NII-2A) (MHz) Chain 0
52 5260 -5.089
802.11ac(VHT20) 60 5300 -6.037
64 5320 -5.803

802.11ac(VHT20), CH52

802.11ac(VHT?20), CH60

6 52756 5286 5.2856 5296

01ms, Det=AVER,

802.11ac(VHT20), CH64

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :1+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948
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Test report No.  : 4790590080-US-R1-V1
‘ UL) Solutions Page : 62 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2A) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
54 5270 0.15 -11.95 11 PASS
802.11ac(VHT40) ¢, 5310 015 | -1152 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-N11-2A) (MHz) CEETE
54 5270 -11.954
802.11ac(VHTA40) 62 5310 11504

802.11ac(VHT40), CH54 802.11ac(VHT40), CH62

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :1+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1



Test report No.  : 4790590080-US-R1-V1
‘ UL) Solutions Page : 63 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2A) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
802.11ac(VHT80) 58 5290 0.15 -12.59 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NII-2A) (MHz) Chain 0
802.11ac(VHT80) 58 5290 -12.589

802.11ac(VHT80), CH58

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Facsimile (FAX) :+886-3-583-7948

Doc No: Form-ULID-004739 (DCS:17-EM-F0878) / 6.1




Test report No.

: 4790590080-US-R1-V1

« UL » Solutions Page : 64 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-N11-2C) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
100 5500 0.62 -4.27 11 PASS
802.11a 116 5580 0.62 -4.31 11 PASS
140 5700 0.62 -3.53 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-N11-2C) (MHz) el
100 5500 -4.267
802.11a 116 5580 -4.309
140 5700 -3.525

802.11a, CH100

802.11a, CH116

T=2.01ms, Det=AVER,

a, CH140

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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:+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948
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®

Test report No.  : 4790590080-US-R1-V1

Solutions Page : 65 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2C) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
100 5500 0.62 -4.54 11 PASS
802.11ac(VHT20) 116 5580 0.62 -4.69 11 PASS
140 5700 0.62 -3.77 11 PASS
PSD per Chain
Mode Freq
CH (dBm/MHz)
(U-NI11-2C) (MHz) BT
100 5500 -4.545
802.11ac(VHT20) 116 5580 -4.695
140 5700 -3.768

802.11ac(VHT20), CH100

802.11ac(VHT20), CH116

B

802.11ac(VHT20), CH140

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd.,

Telephone :1+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Zhudong Township, Hsinchu County, Taiwan
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@ Solutions

Test report No.

: 4790590080-US-R1-V1

Page : 66 of 152
Issued date : 2023/2/9
FCCID : AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2C) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
102 5510 0.62 -10.09 11 PASS
802.11ac(VHTA40) 110 5550 0.62 -9.91 11 PASS
134 5670 0.62 -10.46 11 PASS
PSD per Chain
Mode Freq
(U-N11-2C) il (MH2) (dgrt?; :\:'(')'Z)
102 5510 -10.087
802.11ac(VHTA40) 110 5550 -9.906
134 5670 -10.462

802.11ac(VHT40), CH102

802.11ac(VHT40), CH110

REw=1MHz, VEW:

802.11ac(VHT40), CH134

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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Test report No.  : 4790590080-US-R1-V1
( UL' Solutions Page : 67 of 152

Issued date : 2023/2/9
FCC ID . AFJ399510
Mode CH Freq Dirgct_ional Total PSD Limit Result
(U-NI11-2C) (MHz2) ( dgir; (dBm/MHz) | (dBm/MHz) esu
106 5530 0.62 -13.48 11 PASS
802.11ac(VHT80) o, 5610 0.62 -13.94 11 PASS
PSD per Chain
Mode Freq
(U-NI1-2C) e (MH?2) (dgrr‘]"; :\:;'Z)
106 5530 -13.479
802.11ac(VHT80) 127 £610 13.942

802.11ac(VHT80), CH106 802.11ac(VHT80), CH122

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
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