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1. Attestation of Test Results

APPLICANT: SparkLAN Communications, Inc.
5F, No. 199, Ruihu St., Neihu Dist., Taipei City 114067, Taiwan

MANUFACTURER: SparkLAN Communications, Inc.
5F, No. 199, Ruihu St., Neihu Dist., Taipei City 114067, Taiwan

EUT DESCRIPTION: 802.11 ax Mini PCle Module

BRAND: SparkLAN
MODEL: WPEQ-276AX
SAMPLE STAGE: Engineering Verification Test sample
DATE of TESTED: 2022/7/19 ~ 2022/8/31
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 /)
Cindy Hsin Date :2022/10/14 Eric Lee Date : 2022/10/14
Project Handler Senior Laboratory Engineer

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
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2. Summary of Test Results

Summary of Test Results
FCC Clause Test Items Result
15.407(b)(8) AC Power Conducted Emissions PASS
15.407(b)(5)(8) Radiated Emissions PASS
15.407(b)(6) In-Band Emission (Mask) PASS
15.407(a)(4/5/6/7/8) Max Average Transmit Power PASS
15.407(a)(10) Emission Bandwidth Measurement PASS
15.407(a)(4/5/6/7/8) Peak Power Spectral Density PASS
15.407 (d)(6) Contention-based Protocol. PASS
15.407(g) Frequency Stability PASS
15.407(a)(7)(8) Dual Client- Proper Power Adjustment PASS
15.407(d)(5) Operational restr(ijcet\i/(i)gjsfor 6 GHz U-NII PASS
15.203 Antenna Requirement 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
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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, KDB 987594 D02 U-NII 6 GHz EMC

Measurement v01r01 and KDB 662911 D01 Multiple Transmitter Output vO2r01.

4. Facilities and Accreditation

Test Location

Underwriters Laboratories Taiwan Co., Ltd.

Address

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

Accreditation
Certificate

Underwriters Laboratories Taiwan Co., Ltd. is accredited by
TAF, Laboratory Code 3398.

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: 17-EM-F0988 / 1.0
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5. Measurement Uncertainty

For statement of conformity, accuracy method (Section 8.2.4 and 8.2.5 of ISO 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 +4.8dB

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: 17-EM-F0988 / 1.0
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6. Equipment under Test
6.1. Description of EUT
Product 802.11 ax Mini PCle Module
Brand Name SparkLAN
Model Name WPEQ-276AX

5.935 ~ 6.415GHz, 6.435 ~ 6.525GHz,

Operating Frequency
6.525 ~ 6.875GHz, 6.875 ~ 7.115GHz

Modulation 1024QAM, 256QAM, 64QAM, 16QAM, QPSK, BPSK

Transfer Rate 802.11ax: up to MCS11

25 for 802.11ax (HE20)

12 for 802.11ax (HE40)

5925 ~ 6425MHz
6 for 802.11ax (HESO)

3 for 802.11ax (HE160)

5 for 802.11ax (HE20)

3 for 802.11ax (HE40)

6425 ~ 6525MHz
2 for 802.11ax (HES0)

1 for 802.11ax (HE160)

Number of Channel
17 for 802.11ax (HE20)

8 for 802.11ax (HE40)

6525 ~ 6855MHz
3 for 802.11ax (HES0)

1 for 802.11ax (HE160)

13 for 802.11ax (HE20)

6 for 802.11ax (HE40)

6875 ~ 7125MHz
3 for 802.11ax (HES0)

2 for 802.11ax (HE160)

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: 17-EM-F0988 / 1.0
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Non-Beamforming mode:

5925 ~ 6425MHz: 12.71 dBm
6425 ~ 65256MHz: 12.47 dBm
6525 ~ 6875MHz: 12.45 dBm
Maximum Output 6875 ~ 7125MHz: 12.65 dBm

Power Beamforming mode:

5925 ~ 6425MHz: 12.33 dBm
6425 ~ 65256MHz: 12.13 dBm
6525 ~ 6875MHz: 12.01 dBm
6875 ~ 7125MHz: 12.30 dBm

Normal Voltage 3.3vdc
Sample ID 5245046
Note:
1. The EUT have two SKU as below :
Model SKU Difference
With Heatsink
SKU #1 Operation Temperatures : -20°C~70C;
WPEQ-276AX - -
SKU #2 Without Heatsink
Operation Temperatures : -20°C ~50°C;

*Except above explanation, there is no different in technical construction that included circuit
diagram, PCB Layout, components and component layout, all electrical construction, and
mechanical construction.

2. The EUT incorporates a MIMO function. Physically, the EUT provides two completed
transmitters and two receivers.

Modulation Mode | Tx,Rx Function
802.11ax (HE20) 2TX,2RX
802.11ax (HE40) 2TX,2RX
802.11ax (HE80) 2TX,2RX

802.11ax (HE160) 2TX,2RX
3. The EUT contains following accessory devices.

Product Brand Model Description
Antenna 1 SparkLAN AD-506AX -
Antenna 2 SparkLAN AD-501AX -
Antenna 3 SparkLAN AD-509AX -
Antenna 4 SparkLAN AD-507AX -
Antenna 5 SparkLAN AD-508AX -

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 :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0988 / 1.0
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6.2. Channel List
FOR 5925 ~ 6425MHz (U-NI11-5 band)
25 channels are provided for 802.11ax (HE20):
Channel |Frequency| Channel |Frequency| Channel |[Frequency| Channel |Frequency
2 5935 MHz 25 6075 MHz 49 6195 MHz 73 6315 MHz
1 5955 MHz 29 6095 MHz 53 6215 MHz 77 6335 MHz
5 5975 MHz 33 6115 MHz 57 6235 MHz 81 6355 MHz
9 5995 MHz 37 6135 MHz 61 6255 MHz 85 6375 MHz
13 6015 MHz 41 6155 MHz 65 6275 MHz 89 6395 MHz
17 6035 MHz 45 6175 MHz 69 6295 MHz 93 6415 MHz
21 6055 MHz - - - - - -
12 channels are provided for 802.11ax (HE40):
Channel |Frequency| Channel |Frequency| Channel [Frequency| Channel |Frequency
3 5965 MHz 27 6085 MHz 51 6205 MHz 75 6325 MHz
11 6005 MHz 35 6125 MHz 59 6245 MHz 83 6365 MHz
19 6045 MHz 43 6165 MHz 67 6285 MHz 91 6405 MHz
6 channels are provided for 802.11ax (HE80):
Channel |Frequency| Channel [Frequency| Channel |Frequency
7 5985 MHz 39 6145 MHz 71 6305 MHz
23 6065 MHz 55 6225 MHz 87 6385 MHz
3 channels are provided for 802.11ax (HE160):
Channel |Frequency| Channel |[Frequency| Channel |Frequency
15 6025 MHz 47 6185 MHz 79 6345 MHz

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Telephone

Doc No: 17-EM-F0988 / 1.0
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FOR 6425 ~ 6525MHz (U-N11-6 band)
5 channels are provided for 802.11ax (HE20):

Channel |Frequency| Channel |Frequency| Channel |Frequency
97 6435 MHz 105 6475 MHz 113 6515 MHz
101 6455 MHz 109 6495 MHz - -

3 channels are provided for 802.11ax (HE40):
Channel |Frequency| Channel |Frequency| Channel |Frequency
99 6445 MHz 107 6485 MHz | *115 |6525 MHz

2 channels are provided for 802.11ax (HE80):

Channel |Frequency| Channel |Frequency
103 6465 MHz | *119 |6545 MHz

1 channel is provided for 802.11ax (HE160):

Channel |Frequency
*111 | 6505 MHz

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: 17-EM-F0988 / 1.0
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FOR 6525 ~ 6875MHz (U-N11-7 band)

17 channels are provided for 802.11ax (HE20):

Channel |Frequency| Channel |Frequency| Channel |[Frequency| Channel |Frequency
117 6535 MHz 137 6635 MHz 153 6715 MHz 169 6795 MHz
121 6555 MHz 141 6655 MHz 157 6735 MHz 173 6815 MHz
125 6575 MHz 145 6675 MHz 161 6755 MHz 177 6835 MHz
129 6595 MHz 149 6695 MHz 165 6775 MHz 181 6855 MHz
133 6615 MHz - - - - - -

8 channels are provided for 802.11ax (HE40):

Channel |Frequency| Channel |Frequency| Channel |[Frequency| Channel |Frequency
123 6565 MHz 139 6645 MHz 155 6725 MHz 171 6805 MHz
131 6605 MHz 147 6685 MHz 163 6765 MHz 179 6845 MHz

3 channels are provided for 802.11ax (HE80):

Channel |Frequency| Channel |[Frequency| Channel |Frequency
135 6625 MHz 151 6705 MHz 167 6785 MHz

1 channel is provided for 802.11ax (HE160):

Channel |Frequency
143 6665 MHz

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Telephone

Doc No: 17-EM-F0988 / 1.0
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FOR 6875 ~ 7125MHz (U-N11-8 band):

13 channels are provided for 802.11ax (HE20):

Channel |Frequency| Channel |Frequency| Channel |[Frequency| Channel |Frequency
185 6875 MHz 201 6955 MHz 213 7015 MHz 225 7075 MHz
189 6895 MHz 205 6975 MHz 217 7035 MHz 229 7095 MHz
193 6915 MHz 209 6995 MHz 221 7055 MHz 233 7115 MHz
197 6935 MHz - - - - - -

6 channels are provided for 802.11ax (HE40):

Channel [Frequency| Channel [Frequency| Channel |Frequency
*187 6885 MHz 203 6965 MHz 219 7045 MHz
195 6925 MHz 211 7005 MHz 227 7085 MHz

3 channels are provided for 802.11ax (HE80):

Channel |Frequency| Channel |Frequency| Channel |Frequency
*183 6865 MHz 199 6945 MHz 215 7025 MHz

2 channels are provided for 802.11ax (HE160):

Channel Frequency Channel Frequency
*175 6825 MHz 207 6985 MHz

Note:

* means straddle channel.

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
:+886-2-7737-3000
Facsimile (FAX) :+886-3-583-7948

Telephone

Doc No: 17-EM-F0988 / 1.0
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6.3. Test Condition
Test Site | Environmental Input
Test Item No. Condition Power Test Date Tested by
Antenna Port
20~26°C/ 2022/07/19~ . .
Conducted SR4 62~68%RH 3.3Vdc 2022/08/31 Mike Cai
Measurement
Radiated
. 20~26°C/ 2022/07/19~ . .
Spurious 966-2 62~68%RH 3.3Vdc 2022/08/25 Mike Cai
Emission
AC power Line
20~26°C/ 2022/08/24~ . .
%angsi?éid SR1 62~68%RH 3.3Vdc 2022/08/25 Mike Cai

FCC Test Firm Registration Number: 498077

Underwriters Laboratories Taiwan Co., Ltd.
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6.4. Description of Available Antennas
Ant. | Transmitter Brand Model Ant. | Frequency | Maximum Remark
No. Circuit Name Name Type |Band (MHz)| Gain (dBi)

2400~2483 | 2.65
5150~5250 | 4.35
5250~5350 | 4.35
5470~5725 | 4.35
1 | Chain (0)+(1) | SparkLAN | AD-506AX | Dipole | 57255850 | 4.81 | RP-SMA
5025~6425 | 4.98
6425~6525 |  4.85
6525~6875 | 4.79
6875~7125 |  4.82

2400~2483 3.7

2 | Chain (0)+(1) | SparkLAN | AD-501AX | Dipole | 5150~5850 5 RP-SMA
5925~7125 5
2400~2483 37

3 | Chain (0)+(1) | SparkLAN | AD-509AX | Dipole | 5150~5850 5 RP-SMA
5925~7125 5

2400~2483 | 2.67
5150~5250 |  4.35
5250~5350 |  3.83
5470~5725 4.7
4 | Chain (0)+(1) | SparkLAN | AD-507AX | Dipole | 57255850 |  4.87 I-PEX
59256425 | 4.91
6425-6525 |  4.85
6525~6875 |  4.94
6875~7125 |  4.94

2400~2483 | 2.67
5150~5250 |  4.35
5250~5350 |  3.83
5470~5725 4.7
5 | Chain (0)+(1) | SparkLAN | AD-508AX | Dipole | 57255850 |  4.87 I-PEX
5925-6425 | 4.91
6425-6525 |  4.85
6525~6875 |  4.94
6875~7125 |  4.94

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

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
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6.5. Test Mode Applicability and Tested Channel Detail

- The fundamental of the dipole antenna was investigated in two orthogonal (lay and stand), it
was determined that stand mode was worst-case. Therefore, all final radiated testing was
performed with the dipole antenna in stand mode.

- For AC power line conducted emissions, the pre-scan has been determined by AC power
120Vac/60Hz (worst case)

- The antennas AD-501AX has the highest gain, the following conducted tests are all carried out
using this antenna.

- The antennas AD-501AX/ AD-509AX has the same type, therefore, the highest gain was
determined antenna AD-501AX worst-case, the Antenna AD-501AX was selected for the final
radiated testing.

- The EUT with two SKUs, and there're no different in technical construction that included circuit
diagram, PCB Layout, components and component layout, all electrical construction, and
mechanical construction. The EUT with Heatsink's was the worst case, therefore the final test
used it for all items.

- 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 :+886-2-7737-3000
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Test Item Mode Modulation | Modulation | Available Test Data
Technology Type Channel Channel Rate
802.11ax20 11093 1, 2,45, 93 HEO
802.11ax40 3to91 3,43,91 HEO
5955-6415 OFDMA
802.11ax80 7 to 87 7, 39, 87 HEO
802.11ax160 15t0 79 15,47,79 HEO
802.11ax20 97 to 113 97, 105, 113 HEO
802.11ax40 99 to 115 99, 107, 115 HEO
6435-6515 OFDMA
802.11ax80 103to 119 103, 119 HEO
Radiated 802.11ax160 111 111 HEO
Emissions
(Above 1GHz) 802.11ax20 117 to 181 117, 149, 181 HEO
802.11ax40 123t0 179 123, 155, 179 HEO
6535-6875 OFDMA
802.11ax80 135 to 167 135, 151, 167 HEO
802.11ax160 143 143 HEO
802.11ax20 185 to 233 185, 209, 229, 233 HEO
802.11ax40 187 to 227 187, 211, 227 HEO
6875-7115 OFDMA
802.11ax80 183 to 215 183, 199, 215 HEO
802.11ax160 175 to 207 175, 207 HEO
Radiated
Emissions 802.11ax160 | 5955-6415 OFDMA 15t0 79 79 HEO
(Below 1GHz)
AC Power Line
Conducted 802.11ax160 | 5955-6415 OFDMA 15to 79 79 HEO
Emission

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
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Modulation | Modulation | Available Test Data
LG SIS Technology Type Channel Channel Rate
802.11ax20 1t093 1,2 .,45,93 HEO
802.11ax40 3t091 3,43,91 HEO
5955-6415 OFDMA
802.11ax80 7 to 87 7, 39, 87 HEO
802.11ax160 15 to 79 15,47,79 HEO
802.11ax20 97 to 113 97, 105, 113 HEO
802.11ax40 99to 115 99, 107, 115 HEO
6435-6515 OFDMA
802.11ax80 103 to 119 103, 119 HEO
Antenna Port 802.11ax160 111 111 HEO
Conducted
Measurement 802.11ax20 117 to 181 117, 149, 181 HEOQ
802.11ax40 123 t0 179 123, 155, 179 HEO
6535-6875 OFDMA
802.11ax80 135 to 167 135, 151, 167 HEO
802.11ax160 143 143 HEO
802.11ax20 185 to 233 185, 209, 229, 233 HEO
802.11ax40 187 to 227 187, 211, 227 HEOQ
6875-7115 OFDMA
802.11ax80 183 to 215 183, 199, 215 HEO
802.11ax160 175 to 207 175, 207 HEO
802.11ax20 1t0 93 1 HEO
5955-6415 OFDMA
802.11ax160 15to 79 15 HEOQ
802.11ax20 6435.6 o 97 to 113 97 HEO
. 435-6515 FDMA
Contention Based | g2 11ax160 111 111 HEO
Protocol
802.11ax20 117 to 181 145 HEOQ
Measurement 6535-6875 | OFDMA
802.11ax160 143 143 HEOQ
802.11ax20 185 to 233 193 HEOQ
6875-7115 OFDMA
802.11ax160 175 to 207 207 HEO
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Test Item Mode Modulation | Modulation | Available Test Data
Technology Type Channel Channel Rate
802.11ax20 1t0 93 1, 2,45, 93 HEO
802.11ax40 3t091 3,43,91 HEO
5955-6415 OFDMA
802.11ax80 7 to 87 7, 39, 87 HEO
802.11ax160 15to 79 15,47,79 HEO
802.11ax20 97 to 113 97, 105, 113 HEO
802.11ax40 99to 115 99, 107, 115 HEO
802.11axg0 | 0435-6515 | OFDMA | 10310119 103, 119 HEO
Conducted | g4 1125160 111 111 HEO
Emissions
(Above 1GHz) | g9 114520 117 to 181 117, 149, 181 HEO
802.11ax40 123t0 179 123, 155, 179 HEO
6535-6875 OFDMA
802.11ax80 135 to 167 135, 151, 167 HEO
802.11ax160 143 143 HEO
802.11ax20 185 to 233 185, 209, 229, 233 HEO
802.11ax40 187 to 227 187, 211, 227 HEO
6875-7115 OFDMA
802.11ax80 183 to 215 183, 199, 215 HEO
802.11ax160 175 to 207 175, 207 HEO

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: 17-EM-F0988 / 1.0



Test report No.  : 4790460525-US-R0-V0

Page : 20 of 230
Issued date :2022/10/14
FCCID : RYK-WPEQ276AX
Test Item Mode Modulation | Modulation | Available Test Data
Technology Type Channel Channel Rate
802.11ax20 1t093 1, 2,45, 93 HEO
802.11ax40 3t091 3,43,91 HEO
5955-6415 OFDMA
802.11ax80 7 to 87 7, 39, 87 HEO
802.11ax160 15t0 79 15,47,79 HEO
802.11ax20 97 to 113 97, 105, 113 HEO
802.11ax40 99 to 115 99, 107, 115 HEO
6435-6515 OFDMA
802.11ax80 103 to 119 103, 119 HEO
Antenna Port | 802.11ax160 111 111 HEO
Conducted
Measurement | 802.11ax20 117 to 181 117, 149, 181 HEO
802.11ax40 123t0 179 123, 155, 179 HEO
6535-6875 OFDMA
802.11ax80 135to 167 135, 151, 167 HEO
802.11ax160 143 143 HEO
802.11ax20 185 to 233 185, 209, 229, 233 HEO
802.11ax40 187 to 227 187, 211, 227 HEO
6875-7115 OFDMA
802.11ax80 183 to 215 183, 199, 215 HEO
802.11ax160 175 to 207 175 to 207 HEO

*Note: The worse spurious emissions test and maximum output power was found in Non-Beamforming
mode. Therefore Beamforming mode only the test data of the RF output power were recorded in this report.
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6.6. Duty cycle
VBW(for AV at
Mode On Time(ms) (.)n+0ff Duty Cycle A7 Freq above
Time(ms) Factor(dB) 1GH?2)
802.11ax(HE?20) 5.340 5.378 0.993 N/A 10Hz
802.11ax(HE40) 4.770 4.845 0.985 N/A 10Hz
802.11ax(HES80) 2.510 2.565 0.979 0.09 510Hz
802.11ax(HE160) 2.200 2.225 0.989 N/A 10Hz
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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 &
Receiver Schwarz ESR7 101754 2021/12/10 2022/12/9
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 | 20231217
5dB Attenuator
Hom Antenna | gopvarzbeck | 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 MH2) EMCI EMC330E 980405 2022/6/7 2023/6/6
Preamplifier
(1-18 GH2) EMCI EMCO051835BE 980406 2022/2/16 2023/2/15
Preamplifier
(18-40GHz) EMCI EMC184040SEE 980426 2022/5/17 2023/5/16
. K1K50-UP0264- 170214-4 &
Cables Hanyitek K1K50-2500 170425-2 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)é[:tr;ed
Antenna Port Conducted Measurement
Spectrum Keysight N9010A MY56070834 | 2021/10/29 | 2022/10/28
Analyzer
VS ower Anritsu MA24408A 12031 2022/3/23 | 2023/3/22
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 2021/8/30 | 2022/8/29
Network Schwarz
Impuls-Begrenzer Rohde &
Pulse Limiter Schwarz ESH3-Z2 102219-Qt 2021/8/26 2022/8/25
TO732ACFD20
Cables TITAN CFD200 020A300-2 2022/4/9 2023/4/8
Contention Based Protocol Measurement
Spectrum Keysight N9010A MY56070834 | 2021/10/29 | 2022/10/28
Analyzer
Signal Keysight N5182B MY57300028 | 2021/11/14 | 2022/11/13
Generator
UL Software
Description Name Version
Radiated measurement e3 6.191211 (V6)
Conducted measurement RF-Conducted-WiFi6e ver 1.1
AC power Line Conducted Emission EZ EMC UL-3A1.2
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8. Description of Test Setup
Support Equipment
ID |Equipment| Brand Name Model Name SIN Remark
A | Adapter | AstanPower WA-24E12FU N/A Provide by client
Devices
B Fixture N/A N/A N/A Provide by client
C Laptop DELL Latitude E5470 CXSKWF2 Provide by lab
1/O Cables
ID Equipment |Brand Name Model Name Length (m) Remark
1 RJ-45 Cable Fastlink FL-61STU-04 10 Provide by lab
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Test Setup

Controlled using a bespoke application (Tera Term tool to paste RF command) 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

i ? LAN
. EUT : 1
: : (B) Fixture

‘DCin

8y

(A) Adapter

Under Table

Remote Site

{C) Laptop
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9. Test Results
9.1.26dB 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%.

©Poo0 T

Test Setup

Spectrum
—
EUT — Analyzer

Attenuator

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
Freq 260B BW (MHz) Limit
gtk S (MH2z) Chain 0 Chainl | (MH2z) Fizsll
2 5935 21.522 21.65 320 PASS
1 5955 21.922 21.363 320 PASS
45 6175 21.34 21.292 320 PASS
93 6415 21.903 21.743 320 PASS
97 6435 21.32 21.643 320 PASS
105 6475 21.489 21.617 320 PASS
113 6515 21.232 21.174 320 PASS
117 6535 2151 21.446 320 PASS
149 6695 21.588 21.609 320 PASS
802.11ax(HE20) 181 6855 21.568 21.27 320 PASS
185 6875 21.327 21511 320 PASS
209 6995 21.622 21.434 320 PASS
229 7095 21.687 21.726 320 PASS
233 7115 21.428 21.895 320 PASS
185 6875 21.327 21511 320 PASS
209 6995 21.622 21.434 320 PASS
229 7095 21.687 21.726 320 PASS
233 7115 21.428 21.895 320 PASS
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802.11ax(HE20), CH2, Chain 0

802.11ax(HEZ20), CHZ, Chain 1
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802.11ax(HE20), CH93, Chain 0

802.11ax(HE20), CH93, Chain 1
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o3| mz 1 21,32 MHz 1.02 d8 o3| mzl 1 21,644 MH2 0.11 d8
802.11ax(HE20), CH105, Chain 0 802.11ax(HE20), CH105, Chain 1
Spectrum =||[ spectrum 1 -
Ref Level 0.00 dBm & RBW 200 kHz Ref Lovel 5.00 dem ® RBW 200 kHz
fo Att 10d8  SWT 2 ms @ YBW 500 kHz  Mode Sweep b Att 15dB SWT 2 ms @ YBW 500 kHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CHIDS @ 1Pk View [(1=x(HEZ0)-Chain 1-CH105 @ Pk View

Mi[1] -9.57 dBm)| » M1[1] -9.81 dBm)|
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GOF 6.475 GHz 2001 pts Span 40.0 MHz | ||[CF 6.475 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
6.463863 GHz -6.57 dBm 6.461794 GHz -9.61 dem
M2 1 6.464137 GHz -35.35 dBm m2 1 6.464048 GHz -36.07 d8m
pa| mMz| 1 21,489 MHz -1.69 dB pa| Mzl 1 21.617 MHz -1.79 d&
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802.11ax(HE20), CH113, Chain 0

802.11ax(HE20), CH113, Chain 1

Spectrum ] Spectrum 1 =
Ref Level 5.00 dém = RBW 200 kHz Ref Level 5.00 dBm & RBW 200 kHz
o att 1508 SWT 2ms @ VBW 50D kHz  Mode Sweep o att 15d8  SWT 2ms @ VBW SODkHz  Mode Swesp
SGL Count 100/100 TDF SGL Count 100/100 TDF
[11ax(HE20)-Chain 0-CH113 @1Pk View [1132(HE20)-Chain 1-CH113 @ 1Pk View
Mi[1] “a70dem| (| Mi[1] ~9.92 dbm)|
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
(R 1 5.523476 Gz -9.70 dém M1 1 5.510102 GHz -5.92 dém
Mz 1 6.504313 GHz -36.68 dBm M2 1 6.504384 GHz -36.49 dBm
o3| mz 1 21,233 MHz -0.80 d8 o3| mzl 1 21,174 MH2 0.43 d8
802.11ax(HE20), CH117, Chain 0 802.11ax(HE20), CH117, Chain 1
Spectrum =||[ spectrum 1 -
Ref Lavel 5.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1508 SWT 2ms ® YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 2ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CH117 @1k View [(1=x(HEZ0)-Chain 1-CH117 @ Pk View
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
6.541897 GHz -9.63 dem M1 1 6.528583 GHz -5.53 dém
Mz 1 6.524383 GHz -35.96 dBm M2 1 6.524299 GHz -35.38 dBm
o3| mz 1 21,51 MHz -0.30 de o3| mzl 1 21,445 MH2 -1.86 d8
802.11ax(HE20), CH149, Chain 0 802.11ax(HE20), CH149, Chain 1
Spectrum =||[ spectrum 1 -
Ref Lavel 0.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1008 SWT 2ms @ YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 2ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CH14G @1Fk View [(1=x(HEZ0)-Chain 1-CH149 @ 1Pk View
Mi[1] -10.72 dBm)| » M1[1] -10.25 dBm)|
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GOF 6.605 GHz 2001 pts Span 40.0 MHz | || CF 6.695 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
6.697704 GHz -10.72 dém 6.703158 GHz -10.25 dém
M2 1 6.684155 GHz -37.07 dBm m2 1 6.684159 GHz -36.05 d8Bm
pa| mMz| 1 21,568 MHz 0,65 68 pa| Mzl 1 21.608 MHz -1.60 dB
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802.11ax(HE20), CH181, Chain 0

802.11ax(HE20), CH181, Chain 1

Spectrum ] Spectrum 1 =
Ref Level 5.00 dém = RBW 200 kHz Ref Level 5.00 dBm & RBW 200 kHz
o att 1508 SWT 2ms @ VBW 50D kHz  Mode Sweep o att 15d8  SWT 2ms @ VBW SODkHz  Mode Swesp
SGL Count 100/100 TDF SGL Count 100/100 TDF
[11ax(HE20)-Chain 0-CH1B1 @1Pk View [1132(HE20)-Chain 1-CH181 @ 1Pk View
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
Jype
[ 1 6.949763 GHz -9.21 dém M1 1 6.847004 GHz -10.23 dém
Mz 1 5.04414 GHz -35.22 dBm M2 1 6.844406 GHz -36.45 dBm
o3| mz 1 21 568 MHZ -1.78 d8 o3| mzl 1 21,27 MHz -0.34 d8
802.11ax(HE20), CH185, Chain 0 802.11ax(HE20), CH185, Chain 1
Spectrum =||[ spectrum 1 -
Ref Lavel 5.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1508 SWT 2ms ® YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 2ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CHIES @ 1Pk View [(1=x(HEZ0)-Chain 1-CH135 @ Pk View
Mi[1] -9.68 dBm)| » M1[1] -10.27 dBm)|
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
6.969503 GHz -5.66 dém M1 1 6.883896 GHz -10.27 dm
Mz 1 5.864354 GHz -36.90 dBm M2 1 6.864177 GHz -35.67 dBm
o3| mz 1 21,327 MHz 1,28 d8 o3| mzl 1 21,511 MH2 -1.71 d8
802.11ax(HE20), CH209, Chain 0 802.11ax(HE20), CH209, Chain 1
Spectrum =||[ spectrum 1 -
Ref Lavel 5.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1508 SWT 4ms @ YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 4ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CHZ0G @ 1Pk View [(15x(HEZ0)-Chain 1-CHE0G @ LFK View
~ Mi[1] -9.34 dBm)| » M1[1] -8.83 dBm)|
0 6.9884030 cHz| || © . 7.0024160 GHz
"’;,1 m2[1] -35.14 dBm| m2[1] -37.06 dBm|
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GOF 6.995 GHz 2001 pts Span 40.0 MHz | || CF 6.995 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
6.988403 GHz -6.34 dBm 1 7.002416 GHz -8.83 dém
M2 1 6.984278 GHz -35.14 d8m m2 1 6.984275 GHz -37.06 dBm
pa| mMz| 1 21,623 MHz -0,07 d8 pa| Mzl 1 21,433 MHz 1.96 dB
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802.11ax(HE20), CH229, Chain 0

802.11ax(HE20), CH229, Chain 1

Spectrum

|

=]

Spectrum 1 =
Ref Level 5.00 dém = RBW 200 kHz Ref Level 0.00 dbm & RBW 200 kHz
o att 1508 SWT 4ms @ VBW SODkHz  Mode Swasp o att 10d8  SWT 4ms @ VBW SODkHz  Mode Swesp
SGL Count 100/100 TDF SGL Count 100/100 TDF
[11ax(HE20)-Chain 0-CH220 @1Pk View [1132(HE20)-Chain 1-CH220 @ 1Pk View
Mi[1] -11.02 dBm| Mi[1] -10.19 dBm|
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
M1 1 7.102556 GHz -11.02 dém M1 1 7.088423 GHz -10.19 dém
Mz 1 7.084176 GHz -36.39 dBm M2 1 7.084137 GHz -35.94 dBm
o3| mz 1 21 6B7 MHz -0.01 de o3| mzl 1 21,726 MHz 0.55 d8
802.11ax(HE20), CH233, Chain 0 802.11ax(HE20), CH233, Chain 1
Spectrum =||[ spectrum -
Ref Lavel 0.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1008 SWT 4ms @ YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 4ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CH233 @1Fk View [(1=+(HEZ0)-Chain 1-CHE33 @ 1Pk View
Mi[1] -10.08 dBm)| » M1[1] -9.83 dBm)|
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CF 7.115 GHz 2001 pts Span 40.0 MHz CF 7.115 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
1 7.121857 GHz -10.08 dém M1 1 7.123736 GHz -5.83 dém
Mz 1 7.104274 GHz -39.63 dBm M2 1 7.103827 GHz -36.09 dBm
o3| mz 1 21,428 MHz 3.71 d8 o3| mzl 1 21,895 MH2 0.42 d8
802.11ax(HE20), CH185, Chain 0 802.11ax(HE20), CH185, Chain 1
Spectrum =||[ spectrum -
Ref Lavel 5.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1508 SWT 2ms ® YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 2ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CHIES @ 1Pk View [(1=x(HEZ0)-Chain 1-CH135 @ Pk View
~ Mi[1] -9.68 dBm)| » M1[1] -10.27 dBm)|
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GOF 6.875 GHz 2001 pts Span 40.0 MHz | ||[CF 6.875 GHz 2001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
6.869903 GHz -6.68 dBm 6.80389 GHz -10.27 dém
M2 1 6.864354 GHz -36.90 dBm m2 1 6.864177 GHz -35.67 dBm
pa| mMz| 1 21,327 MHz 1,26 dB pa| Mzl 1 21.511 MHz -1.71 d8
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802.11ax(HE20), CH209, Chain 0

802.11ax(HE20), CH209, Chain 1

Spectrum ] Spectrum 1 =
Ref Level 5.00 dém = RBW 200 kHz Ref Level 5.00 dBm & RBW 200 kHz
o att 1508 SWT 4ms @ VBW SODkHz  Mode Swasp o att 1508 SWT 4ms @ VBW SODkHz  Mode Swesp
SGL Count 100/100 TDF SGL Count 100/100 TDF
[11ax(HE20)-Chain 0-CH200 @1Pk View [1132(HE20)-Chain 1-CH200 @ 1Pk View
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
M1 1 6.988403 GHz -5.34 dBm M1 1 7.002416 GHz -6.83 dém
Mz 1 5.984278 GHz -35.14 dBm M2 1 6.984275 GHz -37.06 dBm
o3| mz 1 21,622 MHz -0.07 de o3| mzl 1 21,433 MH2 1,96 d8
802.11ax(HE20), CH229, Chain 0 802.11ax(HE20), CH229, Chain 1
Spectrum =||[ spectrum -
Ref Lavel 5.00 dBm & RBW 200 kHz Ref Level 0.00 dém & RBW 200 kHz
o Att 1508 SWT 4ms @ YBW S0DkHZ  Mode Sweep o Att 10d8  SWT 4ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CHZZG @ 1Pk View [(1=x(HEZ0)-Chain 1-CHEZG @ IFK View
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
1 7.102556 GHz -11.02 dém M1 1 7.088423 GHz -10.19 dém
Mz 1 7.084176 GHz -36.39 dBm M2 1 7.084137 GHz -35.94 dBm
o3| mz 1 21 6B7 MHz -0.01 de o3| mzl 1 21,726 MHz 0.55 d8
802.11ax(HE20), CH233, Chain 0 802.11ax(HE20), CH233, Chain 1
Spectrum =||[ spectrum -
Ref Lavel 0.00 dBm & RBW 200 kHz Ref Level 5.00 dém & RBW 200 kHz
o Att 1008 SWT 4ms @ YBW S0DkHZ  Mode Sweep o Att 15d8  SWT 4ms @ YBW SODkHZ  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HEZ0)-Chain O-CH233 @1Fk View [(1=+(HEZ0)-Chain 1-CHE33 @ 1Pk View
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Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
1 7.121857 GHz -10.08 dém 1 7.123736 GHz -9.83 dBm
M2 1 7.104274 GHz -39.63 dBm m2 1 7.103827 GHz -36.00 d8m
pa| mMz| 1 21,428 MHz 3.71 dB pa| Mzl 1 21,695 MHz 0,42 68

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: 17-EM-F0988 / 1.0



Test report No.

: 4790460525-US-R0-VO

@ Page :350f 230
Issued date 1 2022/10/14
FCCID : RYK-WPEQ276AX
Freq 260B BW (MHz) Limit
iz €l (MHz) | Chain0 | Chainl | (MHz) esult
3 5965 40.148 | 40.441 | 320 | PASS
43 6165 40499 | 40425 | 320 | PASS
91 6405 40136 | 40299 | 320 | PASS
99 6445 40441 | 40202 | 320 | PASS
107 6485 40179 | 40.152 | 320 | PASS
115 6525 40.167 40.23 320 | PASS
802.11ax(HE40) 753 6565 40198 | 40278 | 320 | PASS
155 6725 40076 | 40266 | 320 | PASS
179 6845 40262 | 40.019 | 320 | PASS
187 6885 40147 | 40346 | 320 | PASS
211 7005 40201 | 40.117 | 320 | PASS
207 7085 40187 | 40.435 | 320 | PASS
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802.11ax(HE40), CH3, Chain 0

802.11ax(HE40), CH3, Chain 1

=]

Spectrum ]
Ref Level 10.00 dBém

® RBW 50D kHz

(=]

Spectrum 1
Ref Level 10.00 dBm

@ RBW 50D kHz

o At 2008 SWT 2ms @ VBW 1MHz  Mode Swasp e Att 20dB  SWT 2ms @ VBW 1MHz Mode Swesp
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Fre 26dB BW (MHz) Limit
iz €l (M H(l) Chain0 | Chainl | (MHz) | Result
7 5985 82.266 81.932 320 PASS
39 6145 82 81.32 320 PASS
87 6385 81.563 81.742 320 PASS
103 6465 82.005 81.737 320 PASS
119 6545 82.146 82.136 320 PASS
802.11ax(HE80) 135 6625 83.053 81.684 320 PASS
151 6705 82.474 81.711 320 PASS
167 6785 82.149 81.939 320 PASS
183 6865 81.735 81.711 320 PASS
199 6945 82.584 82.034 320 PASS
215 7025 81.763 82.978 320 PASS
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o att 2008 SWT 2ms @ YBW 2 MHz  Mode Sweep e att 20dB  SWT 2ms @ YBW 2 MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF

[[1ax(HEBD)-Chain O-CHE? @ 1FK View [(1=x(HEED)-Chain 1-CHE? @ 1FK View
Mi[1] -1.57 dBm)| M1[1] -1.29 dBm)|
e ™ s.330610 chel || ML 6.3940350 GHe|
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GOF 6.385 GHz 2001 pts Span 160.0 MHz | [|[CF 6.385 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 6.393961 Gz -1.57 dém M1 1 6.394035 GHz -1.26 dBm
M2 1 6.344327 GHz -20.96 dBm m2 1 6.34394 GHz -28.16 d8m
pa| mMz| 1 81,563 MHz 2,72 g8 pa| Mzl 1 1,741 MHz -1.00 d8
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802.11ax(HE80), CH103, Chain 0

802.11ax(HE80), CH103, Chain 1

=]

Spectrum ]
Ref Level 10.00 dBém

@ RBW 1 MHz

=]

Spectrum 1
Ref Level 10.00 dBm

© RBW 1 MHz

o At 2008 SWT 2ms @ VBW 2MHz  Mode Swesp o att 20dB  SWT 2ms @ VBW 2 MHz  Moade Swasp
SGL Count 100/100 TOF SGL Count_100/100 TOF
[113(HEBD)-Chain 0-CH103 @1PK View [1154(REED)-Chain 1-CH103 @ 1Pk View
M1[1] -0.75 dBm) Mi[1] -0.45 dém)|
M1 6.4632410 GHZ| o M1 6.4794730 GHz|
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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 |
[ 1 6.453241 GHz -0.75 dm M1 1 6.479473 GHz -0.45 dBm
7] 1 6.423788 GHz -25.87 dém M2 i 6423867 GHz -25.1% dém
D3| mz 1 82,005 MHz -1.03 d8 D3| Mz 1 81.737 MHz -2.52 dB
802.11ax(HE80), CH119, Chain 0 802.11ax(HE80), CH119, Chain 1
Spectrum =||[ spectrum -
Ref Level 15.00 dem = RBW 1Mz Ref Level 1000 dBm = RBW 1 MHz
S 2508 SWT 2ms @ VBW 2 MHz  Mode Sweep o Att 20d8  SWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(13%(HEB0)-Chain O-CH11E @1FK View [1124(HEED)-Chain 1-CH115 @ 1Pk view
mi[1] ~1.51 dBm) mi[1] -2.07 dém)|
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CF 6.545 GHz 2001 pts Span 160.0 MHz | [ CF 6.545 GHz 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 |
[ 1 6.547318 GHz -1.51 dém M1 1 6.537164 GHz -2.07 dbm
7] 1 6.503835 GHz -28.50 dbm M2 i 6.50384 GHz -30.00 dBm
D3| mz 1 82,146 MHz -1.41 dB D3| Mz 1 82,136 MH2 3,14 dB
802.11ax(HE80), CH135, Chain 0 802.11ax(HE80), CH135, Chain 1
Spectrum =||[ spectrum -
Ref Level 10.00 dem = RBW 1Mz Ref Level 1000 dBm = RBW 1 MHz
S 2048 SWT 2ms @ VBW 2 MHz  Mode Sweep o Att 20d8  SWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(1a%(HEBD)-Chain O-CH135 @1FK View [1124(HEED)-Chain 1-CH135 @ 1Pk view
mi[1] -2.10 dBm) mi[1] -0.88 dBm)|
o M1 s.eistes0ahzl || 1 6.6265990 GHe|
m2(1] -27.57 dBm| T M2( 1 -26.86 dBm|
TP, APRETY T ) N [T P! | P "
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CF 6.625 GHz 2001 pts Span 160.0 MHz | [ CF 6.625 GHz 2001 pts Span 160.0 MHz
Marker Marker
ype | Ref | Trc -value -value unction unction Resul ype | Ref | Trc -value -value unction unction Resul
T Ref | T X-val ¥-val Funct] Function Result T Ref | T X-val ¥-val Functi Function Result
[0 1 6.615165 GHz -2.18 dém M1 1 6.626599 GHz -0.88 dém
Mz 1 6.58363 CHz -27.57 dém M2 1 6.584358 CHz -26,86 dBm
[EIE 53,053 MHz -0.44 dB pal Mz 1 1,684 MHz 0,07 dB
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802.11ax(HE80), CH151, Chain 0

802.11ax(HE80), CH151, Chain 1

=]

Spectrum ]
Ref Level 10.00 dBém

@ RBW 1 MHz

=]

Spectrum 1
Ref Level 10.00 dBm

© RBW 1 MHz

o At 2008 SWT 2ms @ VBW 2MHz  Mode Swesp o Att 20dB  SWT 2ms @ VBW 2 MHz  Moade Swasp
SGL Count 100/100 TOF SGL Count_100/100 TOF
[115%(HEBD)-Chain O-CH151 @1PK View [1154(REED)-Chain 1-CH151 @ 1Pk View
M1[1] -2.21dBm) mi[1] -0.75 dém)|
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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 |
[ 1 6.718274 GHz -2.21 dBm M1 1 6.709238 GHz -0.75 dém
7] 1 6.663385 GHz -26,85 dbm M2 i 6.663973 GHz -26,81 dbm
D3| mz 1 82,473 MHz -2.08 d8 D3| Mz 1 81.711 MHz -3.30 d8
802.11ax(HEB0), CH167, Chain 0 802.11ax(HE80), CH167, Chain 1
Spectrum =||[ spectrum -
Ref Level 10.00 dem = RBW 1Mz Ref Level 1000 dBm = RBW 1 MHz
o Att 208 SWT 2ms @ VBW 2 MHz  Mode Sweep o Att 20d8  SWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(1%(HEB0)-Chain O-CH167 @1FK View [1124(HEED)-Chain 1-CH167 @ 1Pk Yiew
mi[1] ~1.27 dBm) mi[1] -1.28 dBm)|
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m2(1] -29.90 dBm| M2] -28.14 dBm)|
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CF 6.785 GHz 2001 pts Span 160.0 MHz | [ CF 6.785 GHz 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 |
[ 1 6.798994 GHz -1.27 dBm M1 1 6.787239 GHz -1.28 dBm
7] 1 5.743456 GHz -28.50 dBm M2 i 6.744001 GHz -26.14 dBm
D3| mz 1 82,149 MHz 0,18 d8 D3| Mz 1 81,039 MHz 0,16 d8
802.11ax(HE80), CH183, Chain 0 802.11ax(HE80), CH183, Chain 1
Spectrum =||[ spectrum -
Ref Level 10.00 dem = RBW 1Mz Ref Level 1000 dBm = RBW 1 MHz
o Att 208 SWT 2ms @ VBW 2 MHz  Mode Sweep o Att 20d8  SWT 2ms @ VBW 2 MHz  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(1a%(HEB0)-Chain O-CHIES @1FK View [1124(HEED)-Chain 1-CH183 @ 1Pk Yiew
mi[1] ~1.44 dBm) mi[1] -0.97 dém)|
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CF 6.865 GHz 2001 pts Span 160.0 MHz | ([ CF 6.865 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 |
L 1 6.880272 GHz -1.44 dBm M1 1 6.892746 GHz -0.87 dém
Mz 1 6.824424 CHz -26.85 dBm M2 1 6.824436 CHz -26,85 dBm
[EIE 81,735 MHz -1.22 dB pal Mz 1 81,711 MHz -1.49 dB
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802.11ax(HE80), CH199, Chain 0 802.11ax(HE80), CH199, Chain 1
Spectrum ] == (s pectrum 1 o
Ref Level 10.00 dem = RBW 1 MHz Ref Level 10,00 dém = RBW 1 MHz
o At 2008 SWT 4ms @ VBW 2MHz  Mode Swesp e Att 20dB  SWT 4ms @ VBW 2 MHz  Mode Swasp
SGL Count 100/100 TOF SGL Count_100/100 TOF
[113(HEBD)-Chain 0-CH190 @1PK View [[154(REED)-Chain 1-CH100 @ 1Pk View
M1[1] -1.38 dBm) mi[1] -1.17 dém)|
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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 6.940442 GHz ~1.38 dBm M1 1 6.958513 GHz 117 aBm
7] 1 6.903638 GHz -27.33 dbm M2 i 6.904058 GHz -27.31 dém
D3| mz 1 82,584 MHZ -3.76 d8 D3| Mz 1 82,034 MHz -0.35 d8
802.11ax(HEB0), CH215, Chain 0 802.11ax(HE80), CH215, Chain 1
Spectrum =||[ spectrum -
Ref Lavel 10.00 deém ® RBW 1 MHz Ref Level 10.00 dBm ® RBW 1 MHz
o att 20d8  SWT 4ms @ VBW 2 MHz  Mode Sweep e att 20dB  SWT 4ms @ YBW 2 MHz  Mode Sweep
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TOF

11ax(HEBD)-Chain 0-CH215 @ 1Pk View

[1134(HEED)-Chain 1-CHZ15 @ 1Pk View
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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 7.029318 Ghz -0.54 aBm M1 1 7.030997 GHz ~1.03 aBm
7] 1 6.993828 GHz -27.23 dém M2 i 6,983 GHz -27.02 dém
o3| mz 1 81,763 MHz -1.47 d8 o3| mzl 1 82,978 MHz 0,82 d8
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Freq 260B BW (MHz) Limit
iz €l (MHz) | Chain0 | Chainl | (MHz) esult
15 6025 162.977 164.203 320 PASS
47 6185 162.637 162.668 320 PASS
79 6345 164.69 163.636 320 PASS
802.11ax(HE160) 111 6505 164.51 163.794 320 PASS
143 6665 162.825 163.726 320 PASS
175 6825 163.866 164.385 320 PASS
207 6985 163.288 163.373 320 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: 17-EM-F0988 / 1.0




4790460525-US-R0-V0
46 of 230

2022/10/14
RYK-WPEQ276AX

Test report No.
Page

Issued date
FCCID

802.11ax(HE160), CH15, Chain 0

802.11ax(HE160), CH15, Chain 1

Spectrum ] Spectrum 1 o
Ref Leval 15.00 cem = RBW 2 Mhz Ref Level 15.00 dBm = RBW 2 Mhz
o att 2508 SWT 2ms @ VBW SMHz  Made Swasp o att 2508 SWT 2ms @ VBW S MH:  Made Swasp
SGL Count_100/100 TOF SGL Count 100/100 ToF
[[1an(HE160)-Chain O-CHIS @ 1Pk View [{13:(FE160)-Chain 1-CH1E @ 1Pk view
MI[1] 2.02 dBm| - Mi[1] 2.61 deém}
o " 6.020480 GHz| [ 1° m 6.007410 GHz]
m2([1] -25.29 diim| . M2[1] -25.12 deim|
od T = T i 5.943625 cHz| ||| 0 < e (T e .'J'V\ 5.043001 GHz]
-10 J 1 -10 I l\
20 20 -
01 23980 dom P 01 -23.390 g f E{
o T i} oa L
R ol LN SRR IR WA S Eewm. LW ST T
. k by i)
-a0 -a0
=0 50
60 -60
704 70 d
&0 -80
CF 6.025 GHz 2001 pts Span 320.0 MHz | | [ GF 6.025 GHz 2001 pts Span 320.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
(R 1 5.02949 GHz 2.02 dom M1 1 5.00741 Ghz 2.61 dom
Mz 1 5.243625 GHz -25.29 dém M2 1 5.943001 GHz -25.12 dém
o3| mz 1 162,977 MHz 1.37 de p3 Mz 1 164.203 MHz 1.25 de
802.11ax(HE160), CH47, Chain 0 802.11ax(HE160), CH47, Chain 1
Spectrum =||[ spectrum -
Ref Level 15.00 dém & RBW 2 Mh: Ref Level 15.00 dem & RBW 2 Mh:
o att 2508 SWT 2ms @ YBW SMHz  Mode Sweep o Att 2506 SWT 2ms @ VBW 5 MH  Mode Sweep
SGL Count 1007100 TOF SGL Count 100/100 ToF
[[1a#(HE160)-Cham O-CHe7 @ 1Pk View [[12#(HE160)-Chain 1-CH47 @ 1PF View
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CF 6.185 GHz 2001 pts Span 320.0 MHz | | [ GF 6.185 GHz 2001 pts Span 320.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
6.16021 GHz 1.18 dém M1 1 5.17365 GHz 2.99 dom
Mz 1 6.103515 GHz -31.13 dam M2 1 6.103427 GHz -23.86 dam
o3| mz 1 162,637 MHz 6,52 dB p3 Mz 1 162.668 MHz 0.16 d8
802.11ax(HE160), CH79, Chain 0 802.11ax(HE160), CH79, Chain 1
Spectrum =||[ spectrum -
Ref Level 15.00 dém & RBW 2 Mh: Ref Level 15.00 dem & RBW 2 Mh:
o att 2508 SWT 2ms @ YBW SMHz  Mode Sweep o Att 2506 SWT 2ms @ VBW 5 MH  Mode Sweep
SGL Count 1007100 TOF SGL Count 100/100 ToF
[[1a#(HE160)-Cham O-CH7E @ 1Pk View [[1=#(HE160)-Chain 1-CH7E @ 1PF View
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CF 6.345 GHz 2001 pts Span 320.0 MHz | | [CF 6.345 GHz 2001 pts Span 320.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | v-velue | Function | Function Result || || Type | Ref | Tre | X-value | v-velue | Function | Function Result |
1 5.34395 GHz .01 dém 1 6.31941 Ghz 3.54 dem
M2 1 6.262426 GHz -23.54 dém M2 1 6.263166 GHz -22.88 dém
03 Mz 1 164,69 MHz 0,39 g8 03 M2 1 163.636 MHz -3.17 6B
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802.11ax(HE160), CH111, Chain 0

802.11ax(HE160), CH111, Chain 1

Spectrum

|

Ref Level 15.00 dBm

=]

& RBW 2 MHz

Spectrum

|

Ref Level 15.00 dBm

=]

© RBW 2 MHz

o att 2508 SWT 2ms @ VBW SMHz  Made Swasp o att 2508 SWT 2ms @ VBW S MH:  Made Swasp
SGL Count 100/100 TDF SGL Count 100/100 TDF
[11ax(HE160)-Chain 0-CH111 @1Pk View [1132(HE160)-Chain 1-CH111 @ 1Pk View
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Marker Marker
Type | Ref | Trc | X-valug | v-value | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
(R 1 6.49267 GHz 1.6 dBm M1 1 6.42038 GHz 2.03 dom
Mz 1 6.382424 GHz -23.79 dém M2 1 6.332883 GHz -22.49 dom
o3| mz 1 164,51 MHz -0.09 d8 p3 Mz 1 163.794 MHz -3.56 08
802.11ax(HE160), CH143, Chain 0 802.11ax(HE160), CH143, Chain 1
Spectrum =||[ spectrum -
Ref Level 15.00 dém & RBW 2 Mh: Ref Level 15.00 dem & RBW 2 Mh:
o att 2508 SWT 2ms @ YBW SMHz  Mode Sweep o Att 2506 SWT 2ms @ VBW 5 MH  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[[1ax(HE160)-Chain 0-CH143 @ 1PK View [(1%(RE1B0) Chain 1-CH143 @ 1FK View
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n Wi 6.660520 GHz| [[| 10 i 6.646610 GHel
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CF 6.665 GHz 2001 pts Span 320.0 MHz CF 6.665 GHz 2001 pts Span 320.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result || || Type | ref | Trc| X-value | v-velue | Function | Function Result |
5.65052 GHz 3.03 dem M1 1 5 64661 GHz 1.76 dBm
Mz 1 6.59343 GHz -23.50 dém M2 1 6.583367 GHz -23.75 dém
o3| mz 1 162,825 MHz 0,04 d8 p3 Mz 1 163.727 MHz -0.26 08
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9.2. Occupied Bandwidth

Test procedure

Set center frequency to the nominal EUT channel center frequency.

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

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

a.
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.
used.
f.  Use the 99% power bandwidth function of the instrument (if available).
g
the difference between these two frequencies.
Test Setup

EUT

Attenuator |

Spectrum
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
Freq OBW (MHz) Limit
s Sl (MHz) | Chain0 | Chain1 | (MHz) = Result
2 5935 16.672 16.635 320 PASS
1 5955 16.683 16.65 320 PASS
45 6175 16.7 16.666 320 PASS
93 6415 16.686 16.618 320 PASS
97 6435 16.669 16.633 320 PASS
105 6475 16.652 16.655 320 PASS
802.11a 113 6515 16.65 16.618 320 PASS
117 6535 16.658 16.621 320 PASS
149 6695 16.672 16.643 320 PASS
181 6855 16.709 16.635 320 PASS
185 6875 16.709 16.641 320 PASS
209 6995 16.734 16.633 320 PASS
229 7095 16.717 16.647 320 PASS
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802.11a, CH93, Chain 0

802.11a, CH93, Chain 1
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