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TEST SUMMARY

geecpt?orrtw CII:acl:Jcs:e Test Item Result
511 15.407(a) & 15.203 Antenna Requirement Pass
5.1.2 15.407(a) Maximum Conducted Output Power Pass
5.1.3 15.407(h)(1) Transmit Power Control (TPC) Pass
5.14 15.407(a) 26 dB Bandwidth Pass
514 2.1049 99% Occupied Bandwidth Pass
6 dB Bandwidth
5.15 15.407(e) (U-NII-3 Band only) Pass
5.1.6 15.407(g) Frequency Stability Pass
5.1.7 15.407(a) Power Spectral Density Pass
5.1.8 15'40£(1b%.§0195'205 Radiated Spurious Emissions and Band Edges Pass
5.1.9 KDE59L(1)%74((:]; 8[302 Dynamic Frequency Selection Pass
5.2.1 15.207 Mains Conducted Emission Pass

Note: Determining compliance based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.
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1. General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A - Test Result of Conducted_1T1R

Appendix B - Test Result of Conducted 4T4R

Appendix C - Test Result of Radiated Emissions & Mains Conducted Emission_Adapter 1T1R
Appendix D - Test Result of Radiated Emissions & Mains Conducted Emission_Adapter 4T4R
Appendix E - Test Result of Radiated Emissions & Mains Conducted Emission_POE 1T1R
Appendix F - Test Result of Radiated Emissions & Mains Conducted Emission_POE 4T4R
Appendix SP - Photographs of Test Setup

Appendix EP - Photographs of EUT

Applied Standard and Test Levels

Radio

FCC 47CFR Part 15: Subpart E Section 15.407

FCC 47CFR Part 2: Subpart J Section 2.1049

ANSI C63.10:2013

KDB 789033 D02 General UNII Test Procedures New Rules v02r01
KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02
KDB 662911 DO1 Multiple Transmitter Output vO2r01

1.2 Decision Rule of Conformity

The decision rule of conformity of this test report is following the requirements of the requested
standard in the quotation, and agreed among testing laboratory and manufacturer (applicant) to exclude
the consideration of Measurement Uncertainty, unless it is required by the specific standard.
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2. Test Sites

2.1 Test Laboratory

Taipei Testing Laboratories

11F. No.758, Sec. 4, Bade Rd., Songshan Dist.
Taipei City 105
Taiwan (R.O.C.)

2.2 Test Facility

Taipei Testing Laboratories

No0.458-18, Sec. 2, Fenliao Rd., Linkou Dist.,
New Taipei City 244

Taiwan (R.O.C.)

FCC Registration No.: 226631

ISED Registration No.: 25563
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2.3 Traceability

All measurement equipment calibrations are traceable to NML(Taiwan)/NIST(USA) or where calibration
is performed outside Taiwan, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically in a suitably accredited Calibration Lab.

Additionally all equipment is verified for proper performance on a regular basics using in house

standards or comparisons.

2.5 Measurement Uncertainty

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95% level of

confidence.

Emission Measurement Uncertainty

Parameter Uncertainty
Radiated Emission (9 kHz ~ 30 MHz) +1.15dB
Radiated Emission (30 MHz ~ 200 MHz) +1.30dB
Radiated Emission (200 MHz ~ 1 GHz) +1.30dB
Radiated Emission (1 GHz ~ 18 GHz) +1.54dB
Radiated Emission (18 GHz ~ 40 GHz) +2.52 dB
Mains Conducted Emission +1.65dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT is a 11ax Cloud Managed AP. It contains a WLAN compatible module enabling the user to

communicate data through a Wireless interface.

This equipment has two radio modules, one module is 2.4GHz + 5GHz with 4T4R and the other one
is scanning radio; the scanning radio has two configurations of 1T1R and RX only. For the scanning
radio in this application we just apply the RX only mode for FCC ID: A8J-ECW230S; and we also put

the 1T1R test data in the report for reference only.
For details refer to the User Guide, Data Sheet and Circuit Diagram.

3.2 System Details and Ratings

Basic Information of EUT

ltem EUT information

Kind of Equipment/Test Iltem 11ax Cloud Managed AP
Type Identification ECW230S

FCCID A8J-ECW230S
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Technical Specification of EUT

Item EUT information

Band 1: 5180 MHz ~ 5240 MHz

Band 2: 5260 MHz ~ 5320 MHz

Band 3: 5500 MHz ~ 5700 MHz

Band 4: 5745 MHz ~ 5825 MHz

Band 1: 4 for 802.11a, 802.11n HT20, 802.11ac VHT20, 802.11ax HE20
2 for 802.11n HT40, 802.11ac VHT40, 802.11ax HE40
1 for 802.11ac VHT80, 802.11ax HE80

Band 2: 4 for 802.11a, 802.11n HT20, 802.11ac VHT20, 802.11ax HE20
2 for 802.11n HT40, 802.11ac VHT40, 802.11ax HE40
1 for 802.11ac VHT80, 802.11ax HE80

Band 3: 11for 802.11a, 802.11n HT20, 802.11ac VHT20, 802.11ax HE20
5 for 802.11n HT40, 802.11ac VHT40, 802.11ax HE40
2 for 802.11ac VHT80, 802.11ax HE80

Band 4: 5 for 802.11a, 802.11n HT20, 802.11ac VHT20, 802.11ax HE20
2 for 802.11n HT40, 802.11ac VHT40, 802.11ax HE40
1 for 802.11ac VHTS80, 802.11ax HE80

802.11a: 54.0/48.0/36.0/24.0/18.0/12.0/9.0/6.0 Mbps

802.11n: up to MCS7

802.11ac: up to MCS9

802.11ax: up to MCS11

Adapter: Input: 100~240Vac; Output: 12 Vdc

POE: Input: 100~240Vac; Output: 44~57 Vdc

802.11a, 802.11n HT20, 802.11n HT4O0:

OFDM-BPSK, QPSK, 16QAM, 64QAM

Operating Frequency

Channel Number

Data Rate

Operation Voltage

Modulation 802.11ac VHT20, 802.11ac VHT40, 802.11ac VHTS80:
OFDM-BPSK, QPSK, 16QAM, 64QAM, 256QAM

802.11ax HE20, 802.11ax HE40, 802.11ax HE80
OFDMA-BPSK, QPSK, 16QAM, 64QAM, 256QAM, 1024QAM
5180 ~ 5240 MHz: 28.91

5260 ~ 5320 MHz: 29.11

5500 ~ 5700 MHz: 29.11

5745 ~ 5825 MHz: 27.67

5180 ~ 5240 MHz: 332.80

5260 ~ 5320 MHz: 173.82

Scanning Mode (CDD)

Maximum Output Power Traffic Mode (CDD)

(mW) 5500 ~ 5700 MHz: 84.74
5745 ~ 5825 MHz: 339.26
5180 ~ 5240 MHz: 83.21

Beamforming Mode 5260 ~ 5320 MHz: 79.66

5500 ~ 5700 MHz: 21.19
5745 ~ 5825 MHz: 84.83

TPC Function Supported

Antenna Information Referto 5.1.1

Accessory Device Referto 4.4




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prufbericht - Nr..  CN22VVNO(P15E-WiFi) 001 Seite 11 von 137

Test Report No. Page 11 of 137

3.3 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.4 Submitted Documents

- Circuit Diagram

- Instruction Manual

- Rating Label

- Technical Description
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The test modes were adapted accordingly in reference to the instructions for use.

During testing, Channel and Power Controlling Software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the setting
of RF output expected by the customer and is going to be fixed on the firmware of the final end product.

Table for Parameters of Test Software Setting

Scanning Mode (1T1R)
802.11a 802.11n HT20 802.11n HT40 802.11ac VHT20 | 802.11ac VHT40
Power Power Power Power Power
Channel Se?ttir?g Channel Sgttir?g Channel Sgttir?g Channel Sgttir?g Channel Sgttir?g
36 13 36 13 38 115 36 13 38 115
40 135 40 135 46 155 40 135 46 155
48 145 48 145 54 15 48 145 54 15
52 15 52 145 62 9.5 52 145 62 9.5
60 13 60 135 102 155 60 135 102 155
64 125 64 125 110 16 64 125 110 16
100 15 100 145 134 18 100 145 134 18
116 155 116 17 151 16 116 17 151 16
140 16 140 16 159 16 140 16 159 16
149 9 149 15 149 15
157 15 157 14.5 157 14.5
165 11 165 14.5 165 14.5
802.11ac VHTS80
Power
Channel Setting
42 8
58 6.5
106 16
122 18.5
155 16
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Traffic Mode (4T4R)
802.11a 802.11n HT20 802.11n HT40 802.11ac VHT20 | 802.11ac VHT40
Power Power Power Power Power
Channel Sec:)ttir?g Channel Sgttir?g Channel Sgttir?g Channel Sgttir?g Channel Sgttir?g
36 17 36 16 38 13.5 36 16 38 14
40 185 40 16 46 18 40 16 46 18
48 18.5 48 185 54 125 48 18.5 54 125
52 11.5 52 11.5 62 12.5 52 11 62 12.5
60 11.5 60 11.5 102 12.5 60 11 102 12.5
64 11.5 64 12 110 12.5 64 115 110 12.5
100 11.5 100 12 134 12.5 100 11.5 134 12.5
116 11.5 116 11.5 151 18.5 116 11.5 151 18.5
140 11.5 140 12 159 18 140 11 159 18
149 19.5 149 19 149 19
157 19 157 18.5 157 18.5
165 19 165 185 165 185
802.11ac VHT80 802.11ax HE20 802.11ax HE40 802.11ax HE80
Channel SPeOth\i/r?g] Channel Spgt\:ilr?; Channel Spgt\:ilr?; Channel SP:t\':\ilr?g]
42 155 36 16.5 38 15 42 15
58 15.5 40 17.5 46 18 58 15
106 13 48 18.5 54 12.5 106 13
122 13 52 11.5 62 12.5 122 12.5
155 18.5 60 11.5 102 13 155 18.5
64 12 110 12.5
100 12 134 12.5
116 11.5 151 18.5
140 11 159 18.5
149 19
157 18.5
165 185
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4.2 Carrier Frequency and Channel

802.11a
ey 802.11n HT20 8036121_21'1240 802.11ac
Band Channel (MH2) 802.11ac VHT40 VHT80
VHT20 802.11ax HE40 | 802-11ax HE8O
802.11ax HE20 '
36 5180 Vv
38 5190 vV
40 5200 Vv
(g;:']g'i) 42 5210 Vv
44 5220 Vv
46 5230 vV
48 5240 Vv
52 5260 Vv
54 5270 vV
56 5280 Vv
%églr'l'sz) 58 5290 Vv
60 5300 Vv
62 5310 vV
64 5320 Vv
100 5500 Vv
102 5510 vV
104 5520 Vv
106 5530 Vv
108 5540 Vv
110 5550 vV
112 5560 Vv
116 5580 Vv
U-NII-2C 118 5590 Vv
(Band 3) 120 5600 Vv
122 5610 Vv
124 5620 Vv
126 5630 vV
128 5640 Vv
132 5660 Vv
134 5670 vV
136 5680 Vv
140 5700 Vv
149 5745 \%
151 5755 Vv
153 5765 Vv
U-NII-3 155 5775 Vv
(Band 4) 157 5785 Vv
159 5795 Vv
161 5805 Vv
165 5825 Vv
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4.3 Test Operation and Test Software

Setup for testing: Test samples are provided with a USB interface which makes it possible to control
them through a test software installed on a notebook computer.
This software was running on the laptop computer connected to the EUT. It was used to enable the
operation modes listed as below.

Test Software

QSPR

The samples were used as follows:
A003123611-011, 012 for conducted test
A003123611-014, 016 for radiated test
Full test was applied on all test modes, but only worst case was shown.

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

receivers.

Modulation Mode Tx Function
802.11a ATX (MIMO)
802.11n HT20 ATX (MIMO)
802.11n HT40 ATX (MIMO)
802.11ac VHT20 ATX (MIMO)
802.11ac VHT40 ATX (MIMO)
802.11ac VHT80 ATX (MIMO)
802.11ax HE20 ATX (MIMO)
802.11ax HE40 4TX (MIMO)
802.11ax HE80 4TX (MIMO)

* The modulation and bandwidth are similar for 802.11n mode HT20/HT40, 802.11ac mode
VHT20/40/80 and 802.11ax mode HE20/40/80, therefore investigated worse case as representative
mode in test report.

** For Beamforming mode, only output power is evaluated and presented in this report.

Applicable To

EUT Configure i i i i .
vt 9 Antenna Port Ra('jlayed Spurious Ra(_jlat_ed Spurious Mains Conducted Description
oae Conducted Emissions above 1 | Emissions below 1 Emissi
mission
Measurement GHz GHz
v V V V
Note:

1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when position on X-plane.
2. "-"means no effect.
3. POE Mode had been verified the worst case of Radiated Spurious Emissions and Mains Conducted Emission tests.
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Antenna Port Conducted Measurement
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

X Following channel(s) was (were) selected for the final test as listed below.
EUTl\(jggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11a 6.0
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11n HT20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46 MCSO
5260-5320 54 to 62 54, 62
802.11n HT40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 36, 40, 48
260-532 2 4 2 4
802.11ac VHT20 5260-5320 52 to 6 52, 60, 6
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46
5260-5320 54 to 62 54, 62
CDD 802.11ac VHT40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 42
5260-5320 52 to 64 58
802.11ac VHT80
5500-5700 100 to 140 106, 122
5745-5825 149 to 165 155
5180-5240 36 to 48 36, 40, 48 NSS1 MCSO0
5260-5320 52 to 64 52, 60, 64
802.11ax HE20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46
5260-5320 54 to 62 54, 62
802.11ax HE40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 42
5260-5320 52 to 64 58
802.11ax HE80
5500-5700 100 to 140 106, 122
5745-5825 149 to 165 155
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EUT'\(/I:ggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11n HT20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38to 46 38, 46 MCSO0
5260-5320 54 to 62 54, 62
802.11n HT40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11ac VHT20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46
5260-5320 54 to 62 54, 62
802.11ac VHT40
5500-5700 102 to 134 102, 110, 134
BFM 5745-5825 151 to 159 151, 159
5180-5240 36 to 48 42
5260-5320 52 to 64 58
802.11ac VHT80
5500-5700 100 to 140 106, 122
5745-5825 149 to 165 155
5180-5240 36 to 48 36, 40, 48 NSS1 MCS0
5260~5230 52 to 64 52, 60, 64
802.11ax HE20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46
5260-5320 54 to 62 54, 62
802.11ax HE40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 42
5260-5320 52 to 64 58
802.11ax HE8O
5500-5700 100 to 140 106, 122
5745-5825 149 to 165 155
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Radiated Spurious Emissions (Above 1 GHz)
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

XI Following channel(s) was (were) selected for the final test as listed below.
EUTl\(/fggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11a 6.0
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11ac VHT20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 to 46 38, 46
5260-5320 54 to 62 54, 62
802.11ac VHT40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 36 to 48 42
5260-5320 52 to 64 58
Adapter 802.11ac VHT80
5500-5700 100 to 140 106, 122
5745-5825 149 to 165 155
NSS1 MCS0
5180-5240 36 to 48 36, 40, 48
5260-5320 52 to 64 52, 60, 64
802.11ax HE20
5500-5700 100 to 140 100, 116, 140
5745-5825 149 to 165 149, 157, 165
5180-5240 38 1t0 46 38, 46
5260-5320 54 to 62 54, 62
802.11ax HE40
5500-5700 102 to 134 102, 110, 134
5745-5825 151 to 159 151, 159
5180-5240 42 42
5260-5320 58 58
802.11ax HE8O
5500-5700 106 to 140 106, 122
5745-5825 155 155
5180-5240 36 t0 48 40
802.11a 6.0
POE 5745-5825 149 to 165 165
802.11ax HE40 5500-5700 102 to 134 102
NSS1 MCSO0
802.11ax HE8O 5260-5320 58 58
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Radiated Spurious Emissions (Below 1 GHz)
X Pre-Scan full test was applied on all test modes, but only worst case was shown.

X Following channel(s) was (were) selected for the final test as listed below.
EUTﬁggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
5180-5240 36 to 48 40
802.11a 5260-5320 52 to 64 52 6.0
5745-5825 149 to 165 165
802.11ac VHT40 5180-5240 38 to 46 46
Adapter
5500-5700 100 to 140 122
802.11ac VHT80
5745-5825 149 to 165 155 NSS1 MCS0
802.11ax HE40 5500-5700 102 to 134 102
802.11ax HE80 5260-5320 58 58
5180-5240 36 to 48 40
802.11a 5260-5320 52 to 64 52 6.0
5745-5825 149 to 165 165
POE 802.11ac VHT40 5180-5240 38 to 46 46
5500-5700 100 to 140 122
802.11ac VHT80
5745-5825 149 to 165 155 NSS1 MCSO0
802.11ax HE40 5500-5700 102 to 134 102
802.11ax HE80 5260-5320 58 58

Mains Conducted Emission Test

X] Pre-Scan full test was applied on all test modes, but only worst case was shown.
X Following channel(s) was (were) selected for the final test as listed below.

EUTh(/Iiggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
Adapter 802.11ac VHT40 5180-5240 381to0 46 46 NSS1 MCSO0
P 802.11ax HE40 5180-5240 3810 46 46 NSS1 MCSO0
POE 802.11ac VHT40 5180-5240 3810 46 46 NSS1 MCSO0
802.11ax HE40 5180-5240 3810 46 46 NSS1 MCSO0
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Test Condition

Ambient Relative
UGSl Temperature Humidity szl o
Scanning Mode 18-23° 59-68 % Andy Chen
Conducted Measurement - g 8-23°C > y
Traffic Mode 21-21.3°C 69 % Andy Chen
Radiated Spurious Emissions [Scanning Mode Nick Guan
above 1 GHz Traffic Mode Hunter Wan
: : — = 23.1-25.1 °C 50-60 % u g
Radiated Spurious Emissions [Scanning Mode Nick Guan
below 1 GHz Traffic Mode Hunter Wang
Scanning Mode
Mains Conducted Emission - ng 24.6-25.8 °C 52-54 % Hunter Wang
Traffic Mode
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4.4 Special Accessories and Auxiliary Equipment

The product has been tested together with the following additional accessories:

Accessory of EUT

None.

Support Unit

No. Description Brand Model SIN Remark
Radiated Test for Adapter Mode
. PA1024- 150 cm non-shielded
A Adapter Powertron Electronics Corp 120HEB200 -- cable with core
1 Notebook HP 15s-du0007TX | CND93662VF --
2 LAN Cable TUV TUV-010 - 300 cm non-shielded
cable w/o core
Radiated Test for POE Mode
A |  PoE Adapter SENAO EPAS006GPR - 173 cm non-shielded
cable w/o core
1000 cm
1 LAN Cable TUV-JP TUV-JP-001 -- non-shielded cable
w/o core
2 LAN Cable TUV-JP TUV-JP-001 - 300 cm non-shielded
cable w/o core
3 Notebook HP 15s-du0007TX | CND93662VF --
Mains Conducted Test for Adapter Mode
. PA1024- 150 cm non-shielded
A Adapter Powertron Electronics Corp 120HEB200 -- cable with core
1 LAN Cable TUV-JP TUV-JP-001 - 95 m non-shielded
cable w/o core
2 Notebook HP 15s-du0007TX | CND93662VF -
Mains Conducted Test for Poe Mode
A POE Adapter EPA EPA5006GAT - 173 cm non-shielded
cable w/o core
1 LAN Cable TUV-JP TUV-JP-001 - 95 cm non-shielded
cable w/o core
2 LAN Cable TUV-JP TUV-JP-001 - 120 cm non-shielded
cable w/o core
3 Notebook HP 15s-du0007TX | CND93662VF -
Conducted Test
- Notebook HP TPN-C139 CND93662VF -
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4.5 Test Setup Diagram

<Radiated Spurious Emissions, Adapter Mode>

A
AC Mains
A
AC Mains

1)
)

EUT

*Table

<Radiated Spurious Emissions, POE Mode>

*Table
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<Mains Conducted Emission, Adapter Mode>

<Mains Conducted Emission, POE Mode>
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4.6 Duty Cycle of Test Signal

Mode On + Off Time On Time Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
802.11a 2.12 1.97 93.14 0.31
802.11ax HE20 5.68 5.43 95.60 0.20
802.11ax HE40 5.84 5.41 92.64 0.33
802.11ax HE80 5.77 5.39 93.41 0.30
802.11a 802.11ax HE20
Ref Level 20.00 dBm  Offset 11,50 o & RBW 1 MHz Ref Level 20.00 dBm  Offset 11,50 di & RBW 1 MHz
o att 30 B @ SWT 5ms @ YBW 1MHz o att 30 db @ SWT 10ms @ YBW 1 MHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw _]
Da[L] 3.68 db)| D3[1] 0.02 dB
)2 D3 2.11500 ms 5 M1 1 D3 5.68000 ms
G T T T RS T Y ST MRTTE L e s Pu.lduwwwmwmwuimm« AR PR AP, TR R P i TMM L i A v
1.35000 ms| 1.02000 ms|
0 d 0 d
-10 dB -10 dB
-20 df -20 df
-30 d&: -30 d&:
40 d it i ~40 dem 4 .
50 dB 50 dB
60 o 60 o
70 da: 70 da:
CF 5.18 GHz 1001 pts 500.0 ps/ CF 5.18 GHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc | x-value | ¥-valus |__Function | Function Result | Type | Ref | Trc | X-valus | ¥-valus | _Function | Function Result |
ML 1 135 ms 6.00 dBm ML 1 1.02ms .60 dBm
p2| M1 1 197 ms 2.69 db p2| M1 1 5.43 ms -1.77 db
03 M1 1 2,115 ms 3.88 dB 03 M1 1 5.68 ms 0.02 d&
i (NIENNDD we i NN we
802.11ax HE40 802.11ax HESO
Spectrum [@ Spectrum [@
Ref Level 20.00 dbm  Offset 11,50 di e RBW 1 MHz Ref Level 20.00 dbr  Offset 11,50 di & RBW 1 MHz
o att 30 0B @ BWT 10ms @ VBW 1 MHz o att 30dB @ SWT 10 ms & VBW 1 MHz
SGL SGL
@ 1Pk Clrw @ 1Pk Clrw
D3[1] 2.62 dB D3[1] -2.36 dB|
o s.a4000 ms| |, 5.77000 ms
I M1 Mi[1] 2035 dBm " Mi[1] 1.89 dBm
byt Bttt sy ot 5 il (| Lo Sl b e o g
L ¥ eyt e et t rv, ettt
-10 dB -10 dB
-20 df -20 df
-30 d&: -30 d&: J
-0d t b ~0d st Wt
50 dB 50 dB
60 di 60 d
-70 dB -70 dB
CF 5.19 GHz 1001 pts 1.0ms/ CF 5.21 GHz 1001 pts 1.0ms/
Markar Markar
Type | Ref | Tre | %-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | _Function | Function Result |
M1 1 3.51ms 2.35 dBm M1 1 1.92 ms 1.89 dBm
pz| M1 1 5,41 ms 0.36 db pz| M1 1 5.38 ms -1.71d8
pal M1 1 5.84 ms 2.62 db 03| M1l 1 5.77 ms -2.36 dB
N (R we i GHIRIREND e
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement
Requirement Use of approved antennas only
According to the manufacturer declaration, the EUT's antenna specifications are described as below.

The antenna is used with no possibility of replacement with a non-approved antenna by the end-user.
Therefore, the EUT is considered to comply with this provision.

Gain (dBi)
Traffic Mode
ANT Antenna Type
5180~5240 | 5260~5320 | 5500~5700 | 5745~5825
MHz MHz MHz MHz
1 PIFA 5.13 5.13 5.19 5.19
2 PIFA 4.26 4.26 4.26 3.81
3 PIFA 4.03 4.03 4.56 4.56
4 PIFA 5.04 5.04 5.04 5.04
Max Peak Gain 5.13 5.13 5.19 5.19
Power Directional Gain = 5.13 5.13 5.19 5.19
CDD PSD Directional Gain =
Mode 10log[(106Y/20 + 106220 + _ + 10.65 10.65 10.79 10.69
10CN20)2 | NanT] =
Power Directional Gain =
10log[(106¥/20 + 106220 +  + 10.65 10.65 10.79 10.69
Beamforming | 106NV20)2 / Nant] =
Mode PSD Directional Gain =
10log[(10CGY/20 + 10CG2/20 + . + 10.65 10.65 10.79 10.69
10CN20)2 | NanT] =
- - Scanning Mode
- PIFA 6.17 6.17 572 6.17

Refer to EUT photo for detalils.
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5.1.2 Maximum Conducted Output Power

Limit
Opé::]\gon EUT Category Limit
1 Watt (30 dBm)
Outdoor Access Point (Max. e.i.r.p =125 mW (21 dBm) at any
elevation angle above 30 degrees as measured
U-NII-1 from the horizon)
Fixed point-to-point Access Point 1 Watt (30 dBm)
Indoor Access Point 1 Watt (30 dBm)
Mobile and Portable client device 250 mW (24 dBm)
U-NII-2A 250 mW (24 dBm) or 11 dBm + 10 log B*
U-NII-2C 250 mW (24 dBm) or 11 dBm + 10 log B*
U-NII-3 1 Watt (30 dBm)

Note: B* is the 26 dB emission bandwidth in megahertz
Per KDB 662911 Method of conducted output power measurement on IEEE 802.11 devices,
Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less for 20 MHz channel widths with Nant = 5.

For power measurements on all other devices: Array Gain = 10 log(Nant/Nss) dB.
Kind of Test Site Shielded room

Test Setup

EUT Power Sensor Power Meter

Attenuato

Test Instruments

Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until

f\’ﬂoé’tfrr Anritsu | ML2495A | 1901008 |2021/03/24 | 2022/03/23 | 2022/01/21 | 2022/01/25

ggr\:\s)rr Anritsu | MA2411B | 1725269 |2021/03/24 | 2022/03/23 | 2022/01/21 | 2022/01/25

Test Procedures

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.
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Test Result, Scanning Mode (1T1R)

<802.11a>
Channel Average Output Power Limit
Channel Frequency
(MH2) (dBm) (mW) (L2173
36 5180 14.56 28.58 29.83
40 5200 14.61 28.91 29.83
48 5240 14.51 28.25 29.83
52 5260 14.64 29.11 23.83
60 5300 13.46 22.18 23.83
64 5320 12.93 19.63 23.83
100 5500 10.32 10.76 24.00
116 5580 12.51 17.82 24.00
140 5700 14.64 29.11 24.00
149 5745 10.18 10.42 29.83
157 5785 13.74 23.66 29.83
165 5825 11.55 14.29 29.83
Note:
For U-NII-2A, U-NII-2C Band:
1. 11 dBm + 10log (36.28) = 26.60 dBm > 24 dBm.
2.11 dBm + 10log (33.33) = 26.23 dBm > 24 dBm.
3.11 dBm + 10log (31.05) = 25.92 dBm > 24 dBm.
4.11 dBm + 10log (34.17) = 26.34 dBm > 24 dBm.
5.11 dBm + 10log (34.13) = 26.33 dBm > 24 dBm.
6. 11 dBm + 10log (31.05) = 25.92 dBm > 24 dBm.
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<802.11n HT20>

Channel Average Output Power Limit
Channel Frequency

(MHz) (dBm) (mw) (dBm)

36 5180 14.44 27.80 29.83
40 5200 14.36 27.29 29.83
48 5240 14.24 26.55 29.83
52 5260 14.17 26.12 24.00
60 5300 13.70 23.44 24.00
64 5320 12.85 19.28 24.00
100 5500 10.24 10.57 24.00
116 5580 14.14 25.94 24.00
140 5700 14.37 27.35 24.00
149 5745 14.21 26.36 29.83
157 5785 13.29 21.33 29.83
165 5825 12.80 19.05 29.83

<802.11n HT40>
Channel Average Output Power Limit
Channel Frequency

(MH2) (dBm) (mw) (dBm)

38 5190 13.04 20.14 29.83
46 5230 13.53 22.54 29.83
54 5270 13.04 20.14 24.00
62 5310 10.01 10.02 24.00
102 5510 12.48 17.70 24.00
110 5550 12.79 19.01 24.00
134 5670 13.94 24.77 24.00
151 5755 14.17 26.12 29.83
159 5795 13.91 24.60 29.83
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<802.11lac VHT20>

Channel Limit
Channel Frequency Average Output Power (dBm)
(MHz) (dBm) (mW)
36 5180 14.51 28.25 29.83
40 5200 14.43 27.73 29.83
48 5240 14.35 27.23 29.83
52 5260 14.26 26.67 23.83
60 5300 13.78 23.88 23.83
64 5320 12.93 19.63 23.83
100 5500 10.32 10.76 24.00
116 5580 14.42 27.67 24.00
140 5700 14.46 27.93 24.00
149 5745 14.29 26.85 29.83
157 5785 13.37 21.73 29.83
165 5825 12.87 19.36 29.83
Note:
For U-NII-2A, U-NII-2C Band:
1. 11 dBm + 10log (35.20) = 26.47 dBm > 24 dBm.
2.11 dBm + 10log (33.41) = 26.24 dBm > 24 dBm.
3.11 dBm + 10log (31.89) = 26.04 dBm > 24 dBm.
4.11 dBm + 10log (34.49) = 26.38 dBm > 24 dBm.
5.11 dBm + 10log (30.65) = 25.86 dBm > 24 dBm.
6.11 dBm + 10log (30.85) = 25.89 dBm > 24 dBm.
<802.11ac VHT40>
Channel Average Output Power Limit
Channel Frequency
(MHZ) (dBm) (mw) (dBm)
38 5190 13.11 20.46 29.83
46 5230 13.59 22.86 29.83
54 5270 13.12 20.51 23.83
62 5310 10.07 10.16 23.83
102 5510 12.56 18.03 24.00
110 5550 12.85 19.28 24.00
134 5670 14.03 25.29 24.00
151 5755 14.26 26.67 29.83
159 5795 13.99 25.06 29.83
Note:
For U-NII-2A, U-NII-2C Band:
1.11 dBm + 10log (70.57) = 29.49 dBm > 24 dBm.
2.11 dBm + 10log (50.83) = 28.06 dBm > 24 dBm.
3.11 dBm + 10log (71.37) = 29.54 dBm > 24 dBm.
4.11 dBm + 10log (71.37) = 29.54 dBm > 24 dBm.
5.11 dBm + 10log (72.97) = 29.63 dBm > 24 dBm.
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<802.11lac VHT80>

Channel Average Output Power Limit
Channel Frequency

(MH2) (dBm) (mw) (el

42 5210 9.47 8.85 29.83
58 5290 7.43 5.53 23.83
106 5530 12.92 19.59 24.00
122 5610 13.73 23.60 24.00
155 5775 14.42 27.67 29.83

Note:
For U-NII-2A, U-NII-2C Band:

1. 11 dBm + 10log (104.54) = 31.19 dBm > 24 dBm.
(140.34) = 32.47 dBm > 24 dBm.
3. 11 dBm + 10log (128.51) = 32.09 dBm > 24 dBm.

2.11 dBm + 10log




Prifbericht - Produkte
Test Report - Products

A TUVRheinland®

Prufbericht - Nr.:

Test Report No.

CN22VVNO(P15E-WiFi) 001

Seite 31 von 137
Page 31 of 137

Test Result, Traffic Mode with CDD

<802.11a>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X - X :
(MH2) Chain0 | Chain1 | Chain2 | Chain3 | (dBm) (mw) | (dBm)
36 5180 16.55 16.81 16.51 16.51 22.62 182.70 30.00
40 5200 18.89 19.10 18.85 18.93 24.96 313.63 30.00
48 5240 18.84 18.80 18.98 18.64 24.84 304.60 30.00
52 5260 11.04 11.32 11.44 10.89 17.20 52.46 23.83
60 5300 10.75 11.21 11.01 10.87 16.98 49.93 23.77
64 5320 10.58 11.05 10.80 10.74 16.82 48.04 23.79
100 5500 10.50 10.85 10.81 10.46 16.68 46.55 23.83
116 5580 11.06 11.15 11.03 10.82 17.04 50.55 23.84
140 5700 10.84 11.24 10.95 10.80 16.98 49.91 23.86
149 5745 18.92 19.20 19.12 18.95 25.07 321.34 30.00
157 5785 18.93 19.18 19.11 18.94 25.06 320.77 30.00
165 5825 18.94 19.36 18.88 18.95 25.06 320.43 30.00
Note:
For U-NII-2A, U-NII-2C Band:
1.11 dBm + 10log (19.18) = 23.83 dBm < 24 dBm.
2.11 dBm + 10log (18.94) = 23.77 dBm < 24 dBm.
3. 11 dBm + 10log (19.02) = 23.79 dBm < 24 dBm.
4.11 dBm + 10log (19.18) = 23.83 dBm < 24 dBm.
5.11 dBm + 10log (19.22) = 23.84 dBm < 24 dBm.
6. 11 dBm + 10log (19.30) = 23.86 dBm < 24 dBm.
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<802.11n HT20>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X ; X :

(MH2) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)

36 5180 15.63 16.26 15.83 15.73 21.89 154.52 30.00
40 5200 18.62 17.26 17.95 17.39 23.86 243.19 30.00
48 5240 18.71 19.03 19.17 18.75 24.94 311.88 30.00
52 5260 10.87 11.37 11.24 11.19 17.19 52.38 24.00
60 5300 10.69 11.12 11.20 11.97 17.29 53.59 24.00
64 5320 11.40 11.66 11.30 11.21 17.42 55.16 24.00
100 5500 1143 11.44 11.28 11.29 17.38 54.72 24.00
116 5580 11.15 11.08 11.05 10.97 17.08 51.09 24.00
140 5700 11.29 11.64 1141 11.34 17.44 55.50 24.00
149 5745 18.70 18.90 18.70 18.83 24.80 302.27 30.00
157 5785 18.74 19.00 18.92 18.82 24.89 308.44 30.00
165 5825 18.91 19.13 18.54 18.91 24.90 308.90 30.00

<802.11n HT40>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MHz) Chain0 | Chainl | Chain2 | Chain3 | (dBm) (mw) | (dBm)

38 5190 14.30 14.67 14.11 13.61 20.21 104.95 30.00
46 5230 18.82 19.11 19.14 18.97 25.03 318.60 30.00
54 5270 12.90 13.26 13.22 13.20 19.17 82.56 24.00
62 5310 12.93 13.27 13.02 13.20 19.13 81.80 24.00
102 5510 12.95 12.72 12.72 12.77 18.81 76.06 24.00
110 5550 13.01 13.08 13.06 12.86 19.02 79.87 24.00
134 5670 13.13 13.23 13.15 13.12 19.18 82.76 24.00
151 5755 18.75 18.96 19.03 18.75 24.89 308.67 30.00
159 5795 18.70 18.99 18.84 18.57 24.80 301.89 30.00
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<802.11ac VHT20>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X ; X :

(MHZ) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)

36 5180 16.03 16.34 16.21 16.01 22.17 164.82 30.00
40 5200 17.84 17.76 18.30 18.57 24.15 260.07 30.00
48 5240 18.59 18.92 19.09 18.62 24.83 304.13 30.00
52 5260 10.78 12.66 11.04 10.78 17.41 55.09 24.00
60 5300 10.64 11.12 10.68 10.80 16.83 48.25 24.00
64 5320 10.90 11.31 11.01 11.17 17.12 51.53 24.00
100 5500 11.03 11.45 11.08 10.87 17.13 51.68 24.00
116 5580 11.14 11.34 11.36 11.16 17.27 53.36 24.00
140 5700 10.60 11.07 10.78 10.49 16.76 47.44 24.00
149 5745 18.57 18.76 18.55 18.74 24.68 293.54 30.00
157 5785 18.61 18.89 18.79 18.68 24.76 299.53 30.00
165 5825 18.79 19.01 18.37 18.75 24.76 299.00 30.00

<802.11ac VHT40>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MH2) Chain0 | Chainl | Chain2 | Chain3 | (dBm) (mw) | (dBm)

38 5190 13.98 14.42 14.22 14.11 20.21 104.86 30.00
46 5230 18.67 18.95 18.97 18.84 24.88 307.59 30.00
54 5270 12.76 13.05 13.01 12.98 18.97 78.92 24.00
62 5310 12.87 13.22 12.86 13.01 19.01 79.67 24.00
102 5510 12.78 12.59 12.57 12.61 18.66 73.43 24.00
110 5550 12.84 12.96 12.91 12.73 18.88 77.29 24.00
134 5670 12.98 13.05 13.00 12.95 19.02 79.72 24.00
151 5755 18.62 18.77 19.75 18.54 24.97 313.97 30.00
159 5795 18.56 18.73 18.61 18.37 24.59 287.74 30.00
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<802.11lac VHT80>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X ; X :
(MHZ) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)
42 5210 16.67 17.22 17.81 17.70 23.39 218.45 30.00
58 5290 16.36 16.51 15.84 16.70 22.38 173.17 24.00
106 5530 13.06 13.27 13.23 12.98 19.16 82.36 24.00
122 5610 12.60 14.16 12.64 12.37 19.02 79.88 24.00
155 5775 18.79 19.16 19.04 18.91 25.00 316.07 30.00
<802.11ax HE20>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :
(MH2) Chain 0 | Chain1 | Chain2 | Chain 3 (dBm) (mW) (dBm)
36 5180 16.51 16.87 16.64 16.56 22.67 184.83 30.00
40 5200 18.95 18.28 18.66 18.40 24.60 288.46 30.00
48 5240 19.27 19.18 19.31 19.04 25.22 332.80 30.00
52 5260 11.35 11.63 11.69 11.22 17.50 56.20 24.00
60 5300 10.98 11.71 11.43 11.15 17.35 54.29 24.00
64 5320 11.57 11.71 11.73 11.51 17.65 58.23 24.00
100 5500 11.69 11.53 11.60 11.48 17.60 57.50 24.00
116 5580 11.17 11.47 11.31 11.26 17.32 54.01 24.00
140 5700 11.78 12.61 10.61 10.98 17.58 57.34 24.00
149 5745 18.95 18.97 19.11 18.88 25.00 316.15 30.00
157 5785 18.99 19.15 19.22 18.81 25.06 320.99 30.00
165 5825 18.85 18.93 19.20 18.79 24.97 313.76 30.00
Note:
For U-NII-2A, U-NII-2C Band:
1. 11 dBm + 10log (20.90) = 24.20 dBm > 24 dBm.
2.11 dBm + 10log (20.78) = 24.18 dBm > 24 dBm.
3. 11 dBm + 10log (20.90) = 24.20 dBm > 24 dBm.
4.11 dBm + 10log (20.66) = 24.15 dBm > 24 dBm.
5.11 dBm + 10log (20.98) = 24.22 dBm > 24 dBm.
6. 11 dBm + 10log (21.06) = 24.23 dBm > 24 dBm.
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<802.11ax HE40>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X ; X :
(MH2) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)
38 5190 15.27 15.46 15.42 15.33 21.39 137.76 | 30.00
46 5230 18.97 19.17 19.28 18.91 25.11 324.02 | 30.00
54 5270 13.28 13.31 13.37 13.02 19.27 84.48 24.00
62 5310 13.02 13.19 13.46 12.82 19.15 82.21 24.00
102 5510 13.19 13.37 13.44 13.03 19.28 84.74 24.00
110 5550 12.97 13.07 13.16 12.86 19.04 80.11 24.00
134 5670 13.19 13.26 13.31 13.15 19.25 84.11 24.00
151 5755 18.92 18.99 19.14 18.81 24.99 315.30 | 30.00
159 5795 19.20 19.35 19.47 19.11 25.31 339.26 | 30.00
Note:
For U-NII-2A, U-NII-2C Band:
1. 11 dBm + 10log (41.80) = 27.21 dBm > 24 dBm.
2.11 dBm + 10log (41.80) = 27.21 dBm > 24 dBm.
3.11 dBm + 10log (41.64) = 27.19 dBm > 24 dBm.
4.11 dBm + 10log (41.72) = 27.20 dBm > 24 dBm.
5.11 dBm + 10log (41.72) = 27.20 dBm > 24 dBm.
<802.11ax HE80>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :
(MHz) Chain0 | Chainl | Chain2 | Chain 3 (dBm) (mW) (dBm)
42 5210 17.17 17.14 18.05 17.77 23.57 227.55 | 30.00
58 5290 16.22 16.40 15.92 16.92 22.40 173.82 | 24.00
106 5530 13.13 13.33 13.39 13.05 19.25 84.10 24.00
122 5610 13.02 13.05 13.16 12.89 19.05 80.38 24.00
155 5775 19.09 19.23 19.27 19.02 25.17 329.18 | 30.00

Note:

For U-NII-2A, U-NII-2C Band:
1.11 dBm + 10log (82.32) = 30.15 dBm > 24 dBm.

2.11 dBm + 10log

81.84) = 30.13 dBm > 24 dBm.

(
3. 11 dBm + 10log (82.00) = 30.14 dBm > 24 dBm.
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Test Result, Beamforming Mode

<802.11n HT20>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X - X :

(MH2) Chain0 | Chain1 | Chain2 | Chain3 | (dBm) (mw) | (dBm)

36 5180 9.61 10.24 9.81 9.71 15.87 38.64 25.35
40 5200 12.60 11.24 11.93 11.37 17.84 60.81 25.35
48 5240 12.69 13.01 13.15 12.73 18.92 77.98 25.35
52 5260 4.85 5.35 5.22 5.17 11.17 13.10 19.35
60 5300 4.67 5.10 5.18 5.95 11.27 13.40 19.35
64 5320 5.38 5.64 5.28 5.19 11.40 13.79 19.35
100 5500 541 5.42 5.26 5.27 11.36 13.68 19.21
116 5580 5.13 5.06 5.03 4.95 11.06 12.77 19.21
140 5700 5.27 5.62 5.39 5.32 11.42 13.88 19.21
149 5745 12.68 12.88 12.68 12.81 18.78 75.58 25.31
157 5785 12.72 12.98 12.90 12.80 18.87 77.12 25.31
165 5825 12.89 13.11 12.52 12.89 18.88 77.24 25.31

<802.11n HT40>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MH2) Chain0 | Chainl | Chain2 | Chain3 | (dBm) (mw) | (dBm)

38 5190 8.28 8.65 8.09 7.59 14.19 26.24 25.35
46 5230 12.80 13.09 13.12 12.95 19.01 79.66 25.35
54 5270 6.88 7.24 7.20 7.18 13.15 20.64 19.35
62 5310 6.91 7.25 7.00 7.18 13.11 20.45 19.35
102 5510 6.93 6.70 6.70 6.75 12.79 19.02 19.21
110 5550 6.99 7.06 7.04 6.84 13.00 19.97 19.21
134 5670 7.11 7.21 7.13 7.10 13.16 20.69 19.21
151 5755 12.73 12.94 13.01 12.73 18.87 77.18 25.31
159 5795 12.68 12.97 12.82 12.55 18.78 75.48 25.31
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<802.11ac VHT20>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency X ; X :

(MHZ) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)

36 5180 10.01 10.32 10.19 9.99 16.15 41.21 25.35
40 5200 11.82 11.74 12.28 12.55 18.13 65.03 25.35
48 5240 12.57 12.90 13.07 12.60 18.81 76.04 25.35
52 5260 4.76 6.64 5.02 4.76 11.39 13.77 19.35
60 5300 4.62 5.10 4.66 4.78 10.81 12.06 19.35
64 5320 4.88 5.29 4.99 5.15 11.10 12.89 19.35
100 5500 5.01 5.43 5.06 4.85 11.11 12.92 19.21
116 5580 5.12 5.32 5.34 5.14 11.25 13.34 19.21
140 5700 4.58 5.05 4.76 4.47 10.74 11.86 19.21
149 5745 12.55 12.74 12.53 12.72 18.66 73.39 25.31
157 5785 12.59 12.87 12.77 12.66 18.74 74.89 25.31
165 5825 12.77 12.99 12.35 12.73 18.74 74.76 25.31

<802.11ac VHT40>
Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MH2) Chain0 | Chainl | Chain2 | Chain3 | (dBm) (mw) | (dBm)

38 5190 7.96 8.40 8.20 8.09 14.19 26.22 25.35
46 5230 12.65 12.93 12.95 12.82 18.86 76.91 25.35
54 5270 6.74 7.03 6.99 6.96 12.95 19.73 19.35
62 5310 6.85 7.20 6.84 6.99 12.99 19.92 19.35
102 5510 6.76 6.57 6.55 6.59 12.64 18.36 19.21
110 5550 6.82 6.94 6.89 6.71 12.86 19.33 19.21
134 5670 6.96 7.03 6.98 6.93 13.00 19.93 19.21
151 5755 12.60 12.75 13.73 12.52 18.95 78.50 25.31
159 5795 12.54 12.71 12.59 12.35 18.57 71.95 25.31
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<802.11lac VHT80>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - : dB

(MH2) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)

42 5210 10.65 11.20 11.79 11.68 17.37 54.62 25.35
58 5290 10.34 10.49 9.82 10.68 16.36 43.30 19.35
106 5530 7.04 7.25 7.21 6.96 13.14 20.59 19.21
122 5610 6.58 8.14 6.62 6.35 13.00 19.97 19.21
155 5775 12.77 13.14 13.02 12.89 18.98 79.03 25.31

<802.11ax HE20>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MHz) Chain0 | Chainl | Chain2 | Chain3 | (dBm) (mw) | (dBm)

36 5180 10.49 10.85 10.62 10.54 16.65 46.21 25.35
40 5200 12.93 12.26 12.64 12.38 18.58 72.12 25.35
48 5240 13.25 13.16 13.29 13.02 19.20 83.21 25.35
52 5260 5.33 5.61 5.67 5.20 11.48 14.05 19.35
60 5300 4.96 5.69 541 5.13 11.33 13.57 19.35
64 5320 5.55 5.69 5.71 5.49 11.63 14.56 19.35
100 5500 5.67 5.51 5.58 5.46 11.58 14.38 19.21
116 5580 5.15 5.45 5.29 5.24 11.30 13.50 19.21
140 5700 5.76 6.59 4.59 4.96 11.56 14.34 19.21
149 5745 12.93 12.95 13.09 12.86 18.98 79.05 25.31
157 5785 12.97 13.13 13.20 12.79 19.04 80.26 25.31
165 5825 12.83 12.91 13.18 12.77 18.95 78.45 25.31

<802.11ax HE40>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - :

(MH2) Chain0 | Chain1 | Chain2 | Chain3 | (dBm) (mw) | (dBm)

38 5190 9.25 9.44 9.40 9.31 15.37 34.44 25.35
46 5230 12.95 13.15 13.26 12.89 19.09 81.02 25.35
54 5270 7.26 7.29 7.35 7.00 13.25 21.12 19.35
62 5310 7.00 7.17 7.44 6.80 13.13 20.56 19.35
102 5510 7.17 7.35 7.42 7.01 13.26 21.19 19.21
110 5550 6.95 7.05 7.14 6.84 13.02 20.03 19.21
134 5670 7.17 7.24 7.29 7.13 13.23 21.03 19.21
151 5755 12.90 12.97 13.12 12.79 18.97 78.84 25.31
159 5795 13.18 13.33 13.45 13.09 19.29 84.83 25.31

<802.11ax HE80>

Channel Average Output Power (dBm) Total Power Limit
Channel | Frequency - - - : d

(MHz2) Chain0 | Chainl1 | Chain2 | Chain 3 (dBm) (mw) (dBm)

42 5210 11.15 11.12 12.03 11.75 17.55 56.89 25.35
58 5290 10.20 10.38 9.90 10.90 16.38 43.46 19.35
106 5530 7.11 7.31 7.37 7.03 13.23 21.03 19.21
122 5610 7.00 7.03 7.14 6.87 13.03 20.10 19.21
155 5775 13.07 13.21 13.25 13.00 19.15 82.31 25.31
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5.1.3 Transmit Power Control (TPC)

Requirement U-NII devices operating in the 5.25-5.35 GHz band and the 5.47-5.725 GHz band
shall emply a TPC mechanism. The U-NII device is required to have capability to
operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism
is not required for systems with an e.i.r.p of less than 500 mWw.

Maximum EIRP of this device is 566.24 mW which greater than 500mW.

Scanning Mode:

Band 2: 14.64+6.17= 20.81 dBm->159.22 mW
Band 3: 14.64+5.72= 20.36 dBm-> 108.64 mW

Traffic Mode:

Band 2: 22.40+5.13= 27.53 dBm-> 566.24 mW
Band 3: 19.28+5.19= 24.47 dBm-> 279.90 mW

TPC E.LR.P 15.407(h)(1)

The TPC mechanism is required for system

v > 500mw with an E.I.R.P. of above 500mwW

< 500mw -




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Seite 40 von 137
Page 40 of 137

Prifbericht - Nr.:
Test Report No.

CN22VVNO(P15E-WiFi) 001

5.1.4 26 dB Bandwidth and 99% Occupied Bandwidth

Kind of Test Site Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator
Test Instruments
<Scanning Mode>
Kind of Calibration | Calibration Test Date
Equipment METMUEEEr 17213 i Date Due Date From Until
SA%Z‘;'SZ“eT R&S FSV40 101513 | 2022/05/11 | 2023/05/09 |2022/03/15|2022/06/15
Spectrum 21 |2021/05/10 | 2022/05/09 [2022/03/15|2022/03/
Analyzer R&S FSV40 100921 | 2021/05/10 | 2022/05/09 |2022/03/15|2022/03/16
<Traffic Mode>
Kind of Calibration | Calibration Test Date
Equipment MUY Type St Date Due Date From Until
SAFr’g;rZ“eT R&S FSV40 101513 | 2022/05/11 | 2023/05/09 |2022/03/15|2022/06/15
Spectrum 21 |2021/05/10 | 2022/05/09 |2022/03/15|2022/03/16
Analyzer R&S FSV40 1009 5 5 5

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%.

f.  For 99% Bandwidth Measurement, the transmitter output was connected to the spectrum analyzer
through an attenuator. The bandwidth of the fundamental frequency was measured by spectrum
analyzer with resolution bandwidth in the range of 1% to 5% of the anticipated emission bandwidth,
and a video bandwidth at least 3x the resolution bandwidth and set the detector to PEAK. The width
of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5% of the total mean power of a given
emission.

®ao0 o

Test Results
Please refer to Appendix A for 1T1R, Appendix B for 4T4R.
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5.1.5 6 dB Bandwidth (5725-5850MHz)

Kind of Test Site

Shielded room

Test Setup
EUT - Spectrum Analyzer
Attenuator

Test Instruments
<Scanning Mode>

Kind of Calibration | Calibration Test Date
Equipment BB Type S Date Due Date From Until
i‘l’qeaclgzue”r‘ R&S FSV40 100921 | 2021/05/10 | 2022/05/09 |2022/03/15|2022/03/16
<Traffic Mode>

Kind of Calibration | Calibration Test Date
Equipment HELEBIES Type S Date Due Date From Until
i‘?}%ﬁ;?e”: R&S FSV40 101512 | 2021/01/29 | 2022/01/28 |2022/01/24|2022/01/28

Test Procedure

MEASUREMENT PROCEDURE REF
a. Setresolution bandwidth (RBW) = 100 kHz

Trace mode = max hold.
Sweep = auto couple.

®aooo

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

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 Results

Please refer to Appendix A for 1T1R, Appendix B for 4T4R.
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5.1.6 Frequency Stability Measurement

Kind of Test Site Shielded room
Test Setup
Temperature
Spectrum Analyzer Chamber
EUT

DC Power Supply

Test Instruments

Kind of Manufacturer Tvpe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
i‘l’qeaclgzue”r‘ R&S FSV40 100921 | 2021/05/10 | 2022/05/09 |2022/01/24|2022/01/28

Test Procedure

a. To ensure emission at the band edge is maintained within the authorized band, those values shall
be measured by radiation emissions at upper and lower frequency points, and finally compensated
by frequency deviation as procedures below.

b. The EUT was operated at the maximum output power, and connected to the spectrum analyzer,
which is set to maximum hold function and peak detector. The peak value of the power envelope
was measured and noted. The upper and lower frequency points were respectively measured
relatively 10 dB lower than the measured peak value.

c. The frequency deviation was calculated by adding the upper frequency point and the lower frequency
point divided by two. Those detailed values of frequency deviation are provided in table below.
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Test Results for Scanning Mode

<Chain 0, U-NII-1>

Frequency
(MH2) 5200
Voltage (V) Measurement Frequency (MHz) Deviation (ppm)
132 5200.01534 2.950
120 5200.01534 2.950
108 5200.01534 2.950
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5199.97656 5199.97656 5199.97656 5199.97656
40 5199.98611 5199.98524 5199.9835 5199.98466
30 5199.99913 5199.99855 5199.99855 5199.99855
20 5200.01534 5200.01592 5200.01505 5200.01534
10 5200.03184 5200.03155 5200.03126 5200.03126
0 5200.04255 5200.04313 5200.04342 5200.04342
-10 5200.04834 5200.04834 5200.04863 5200.04863
-20 5200.04515 5200.04486 5200.04457 5200.04457
Max. Deviation 9.296 9.296 9.352 9.352
(ppm)

<Chain 0, U-NII-2>

Frequency
(MH2) 5300
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5300.01534 2.894
120 5300.01534 2.894
108 5300.01534 2.894
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5299.97569 5299.97569 5299.97598 5299.97569
40 5299.98466 5299.9835 5299.98437 5299.98379
30 5299.99971 5299.99826 5299.99855 5299.99826
20 5300.01621 5300.01534 5300.01534 5300.01534
10 5300.03155 5300.03184 5300.03213 5300.03213
0 5300.04486 5300.04428 5300.04428 5300.04428
-10 5300.04978 5300.04978 5300.04949 5300.04978
-20 5300.04515 5300.04544 5300.04544 5300.04544
Max. Deviation 9.392 9.392 9.338 9.392
(PPm)
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<Chain 0, U-NII-2C>

Frequency
(MH2) 5580
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5580.01679 3.009
120 5580.01679 3.009
108 5580.01679 3.009
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5579.97453 5579.97424 5579.97424 5579.97424
40 5579.98292 5579.9835 5579.98379 5579.9835
30 5580.00029 5579.99884 5579.99855 5579.99884
20 5580.01766 5580.01679 5580.01679 5580.01679
10 5580.03502 5580.03415 5580.03415 5580.03415
0 5580.04747 5580.04689 5580.04689 5580.04689
-10 5580.0521 5580.0521 5580.0521 5580.0521
-20 5580.0466 5580.04689 5580.04689 5580.04689
Max. Deviation 10.019 10.019 10.019 10.019
(ppm)

<Chain 0, U-NII-3>

Frequency
(MH2) 5785
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5785.01737 3.003
120 5785.01737 3.003
108 5785.01737 3.003
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5784.97424 5784.97424 5784.97308 5784.97366
40 5784.98321 5784.98292 5784.98321 5784.98321
30 5785 5785.00058 5784.99884 5784.99913
20 5785.01852 5785.01737 5785.01737 5785.01737
10 5785.03444 5785.03473 5785.03531 5785.03531
0 5785.0492 5785.04863 5785.04863 5785.04863
-10 5785.05412 5785.05412 5785.05412 5785.05412
-20 5785.04805 5785.04834 5785.04834 5785.04863
Max. Deviation 10.211 10.211 10.211 10.211
(PPm)
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<Chain 0, U-NII-1>

Test Results for Traffic Mode

Frequency
(MH2) 5200
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5199.95861 7.960
120 5199.95861 7.960
108 5199.95861 7.960
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5199.9314 5199.92504 5199.92272 5199.92272
40 5199.92764 5199.92764 5199.92764 5199.92764
30 5199.94096 5199.94096 5199.94096 5199.94096
20 5199.95861 5199.95861 5199.95861 5199.95861
10 5199.97742 5199.97742 5199.97742 5199.97742
0 5199.99768 5199.99768 5199.99768 5199.99768
-10 5200.01158 5200.01158 5200.01158 5200.01158
-20 5200.0136 5200.01447 5200.01505 5200.01563
Max. Deviation 13.915 14.415 14.862 14.862
(ppm)

<Chain 0, U-NII-2>

Frequency
(MHZ) 5300
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5299.95774 7.974
120 5299.95774 7.974
108 5299.95774 7.974
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5299.92098 5299.92098 5299.92098 5299.92098
40 5299.92619 5299.92619 5299.92619 5299.92619
30 5299.9398 5299.9398 5299.9398 5299.9398
20 5299.95774 5299.95774 5299.95774 5299.95774
10 5299.97685 5299.97685 5299.97685 5299.97685
0 5299.99768 5299.9974 5299.9974 5299.9974
-10 5300.01158 5300.01158 5300.01158 5300.01158
-20 5300.0165 5300.01679 5300.0165 5300.01679
Max. Deviation 14.909 14.909 14.909 14.909
(ppm)
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CN22VVNO(P15E-WiFi) 001

<Chain 0, U-NII-2C>

Frequency
(MHz) 5580
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5579.95543 7.987
120 5579.95543 7.987
108 5579.95543 7.987
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5579.91722 5579.91722 5579.91722 5579.91722
40 5579.92243 5579.92243 5579.92243 5579.92243
30 5579.93661 5579.93661 5579.93661 5579.93661
20 5579.95543 5579.95543 5579.95543 5579.95543
10 5579.9754 5579.9754 5579.9754 5579.9754
0 5579.99711 5579.99711 5579.99711 5579.99711
-10 5580.01216 5580.01216 5580.01216 5580.01216
-20 5580.01766 5580.01766 5580.01766 5580.01766
Max. Deviation 15.919 15.919 15.919 15.919
(ppm)

<Chain 0, U-NII-3>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5784.95369 8.005
120 5784.9644 6.154
108 5784.95369 8.005
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5784.91433 5784.91433 5784.91433 5784.91433
40 5784.91954 5784.91954 5784.91954 5784.91954
30 5784.9343 5784.9343 5784.93401 5784.9343
20 5784.9644 5784.96237 5784.95861 5784.9563
10 5784.97424 5784.97424 5784.97453 5784.97453
0 5784.99711 5784.99682 5784.99711 5784.99682
-10 5785.01245 5785.01245 5785.01245 5785.01245
-20 5785.01852 5785.01852 5785.01823 5785.01852
Max. Deviation 16.164 16.164 16.164 16.164
(Ppm)
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CN22VVNO(P15E-WiFi) 001

<Chain 1, U-NII-1>

Frequency
(MH2z)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (ppm)
132 5199.95861 7.960
120 5199.95861 7.960
108 5199.95861 7.960
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5199.92272 5199.92272 5199.92272 5199.92272
40 5199.92764 5199.92764 5199.92764 5199.92764
30 5199.94124 5199.94096 5199.94124 5199.94096
20 5199.95861 5199.95861 5199.95861 5199.95861
10 5199.97742 5199.97742 5199.97742 5199.97742
0 5199.99768 5199.99768 5199.99768 5199.99768
-10 5200.01158 5200.01158 5200.01158 5200.01158
-20 5200.01563 5200.01563 5200.01592 5200.01592
Max. Deviation 14.862 14.862 14.862 14.862
(ppm)

<Chain 1, U-NII-2>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5299.95774 7.974
120 5299.95774 7.974
108 5299.95774 7.974
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5299.92098 5299.92127 5299.92127 5299.92127
40 5299.92619 5299.92619 5299.92619 5299.92619
30 5299.9398 5299.9398 5299.9398 5299.9398
20 5299.95774 5299.95774 5299.95774 5299.95774
10 5299.97685 5299.97685 5299.97685 5299.97685
0 5299.9974 5299.9974 5299.9974 5299.9974
-10 5300.01158 5300.01158 5300.01158 5300.01158
-20 5300.0165 5300.0165 5300.0165 5300.0165
Max. Deviation 14.909 14.855 14.855 14.855
(PPm)
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CN22VVNO(P15E-WiFi) 001

<Chain 1, U-NII-2C>

Frequency
(MHz) 5580
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5579.95543 7.987
120 5579.95543 7.987
108 5579.95543 7.987
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5579.91722 5579.91722 5579.91722 5579.91722
40 5579.92359 5579.92301 5579.92301 5579.92214
30 5579.93661 5579.93661 5579.93661 5579.93661
20 5579.95543 5579.95543 5579.95543 5579.95543
10 5579.9754 5579.9754 5579.9754 5579.9754
0 5579.99711 5579.99711 5579.99711 5579.99711
-10 5580.01216 5580.01216 5580.01216 5580.01216
-20 5580.01766 5580.01766 5580.01766 5580.01766
Max. Deviation 15.919 15.919 15.919 15.919
(ppm)

<Chain 1, U-NII-3>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5784.95369 8.005
120 5784.95601 7.604
108 5784.95369 8.005
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5784.91433 5784.91433 5784.91433 5784.91433
40 5784.91954 5784.91954 5784.91954 5784.91954
30 5784.9343 5784.93401 5784.93401 5784.93401
20 5784.95601 5784.95514 5784.95456 5784.95398
10 5784.97424 5784.97424 5784.97424 5784.97424
0 5784.99682 5784.99682 5784.99711 5784.99682
-10 5785.01216 5785.01216 5785.01216 5785.01245
-20 5785.01823 5785.01852 5785.01823 5785.01823
Max. Deviation 16.164 16.164 16.164 16.164
(PPm)
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CN22VVNO(P15E-WiFi) 001

<Chain 2, U-NII-1>

Frequency
(MH2z)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (ppm)
132 5199.96411 6.902
120 5199.97221 5.344
108 5199.96816 6.123
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5199.92301 5199.92272 5199.92272 5199.92272
40 5199.92764 5199.92764 5199.92764 5199.92764
30 5199.94182 5199.94153 5199.94124 5199.94124
20 5199.97221 5199.96151 5199.95977 5199.95919
10 5199.97742 5199.97742 5199.97742 5199.97742
0 5199.99768 5199.99768 5199.99768 5199.99768
-10 5200.01158 5200.01158 5200.01158 5200.01158
-20 5200.01592 5200.01592 5200.01592 5200.01592
Max. Deviation 14.806 14.862 14.862 14.862
(ppm)

<Chain 2, U-NII-2>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5299.95774 7.974
120 5299.95774 7.974
108 5299.95774 7.974
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5299.92127 5299.92127 5299.92127 5299.92127
40 5299.9259 5299.92619 5299.92619 5299.92619
30 5299.9398 5299.9398 5299.9398 5299.9398
20 5299.95774 5299.95774 5299.95774 5299.95774
10 5299.97685 5299.97685 5299.97685 5299.97685
0 5299.9974 5299.9974 5299.9974 5299.9974
-10 5300.01158 5300.01158 5300.01158 5300.01158
-20 5300.0165 5300.0165 5300.0165 5300.0165
Max. Deviation 14.855 14.855 14.855 14.855
(ppm)
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CN22VVNO(P15E-WiFi) 001

<Chain 2, U-NII-2C>

Frequency
(MHz) 5580
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5579.95543 7.987
120 5579.95543 7.987
108 5579.95543 7.987
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5579.91722 5579.91722 5579.91722 5579.91722
40 5579.92214 5579.92243 5579.92214 5579.92214
30 5579.93661 5579.93661 5579.93661 5579.93661
20 5579.95543 5579.95543 5579.95543 5579.95543
10 5579.9754 5579.9754 5579.9754 5579.9754
0 5579.99711 5579.99711 5579.99711 5579.99711
-10 5580.01216 5580.01216 5580.01216 5580.01216
-20 5580.01766 5580.01766 5580.01766 5580.01766
Max. Deviation 15.919 15.919 15.919 15.919
(ppm)

<Chain 2, U-NII-3>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5784.95369 8.005
120 5784.95398 6.154
108 5784.95369 8.005
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5784.91433 5784.91433 5784.91433 5784.91433
40 5784.92012 5784.91983 5784.91954 5784.91954
30 5784.93401 5784.9343 5784.93401 5784.93401
20 5784.95398 5784.95398 5784.95398 5784.95369
10 5784.97482 5784.97482 5784.97453 5784.97453
0 5784.99219 5784.99305 5784.99363 5784.9945
-10 5785.011 5785.011 5785.01187 5785.01216
-20 5785.01823 5785.01823 5785.01823 5785.01823
Max. Deviation 16.164 16.164 16.164 16.164
(PPm)
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CN22VVNO(P15E-WiFi) 001

<Chain 3, U-NII-1>

Frequency
(MH2z)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (ppm)
132 5199.95919 7.848
120 5199.95919 7.848
108 5199.95919 7.848
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5199.92562 5199.92475 5199.9233 5199.92301
40 5199.92764 5199.92764 5199.92764 5199.92764
30 5199.94385 5199.94327 5199.94269 5199.94182
20 5199.95919 5199.9589 5199.95861 5199.95861
10 5199.97742 5199.97742 5199.97742 5199.97742
0 5199.99768 5199.99797 5199.99797 5199.99768
-10 5200.01158 5200.01158 5200.01158 5200.01158
-20 5200.01621 5200.01621 5200.01621 5200.01621
Max. Deviation 14.304 14.471 14.750 14.806
(ppm)

<Chain 3, U-NII-2>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5299.95774 7.974
120 5299.95774 7.974
108 5299.95774 7.974
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5299.92127 5299.92127 5299.92127 5299.92127
40 5299.9259 5299.9259 5299.92619 5299.92619
30 5299.9398 5299.9398 5299.9398 5299.9398
20 5299.95774 5299.95774 5299.95774 5299.95774
10 5299.97685 5299.97685 5299.97685 5299.97685
0 5299.9974 5299.9974 5299.9974 5299.9974
-10 5300.01158 5300.01158 5300.01158 5300.01158
-20 5300.0165 5300.0165 5300.0165 5300.0165
Max. Deviation 14.855 14.855 14.855 14.855
(ppm)
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CN22VVNO(P15E-WiFi) 001

<Chain 3, U-NII-2C>

Frequency
(MHz) 5580
Voltage (V) Measurement Frequency (MHz) Max.(FI)DF;ar;]/l)atlon
132 5579.95543 7.987
120 5579.95543 7.987
108 5579.95543 7.987
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5579.91722 5579.91722 5579.91722 5579.91722
40 5579.92214 5579.92214 5579.92214 5579.92214
30 5579.93661 5579.93661 5579.93661 5579.93661
20 5579.95543 5579.95543 5579.95543 5579.95543
10 5579.9754 5579.97569 5579.97569 5579.9754
0 5579.9974 5579.9974 5579.99711 5579.99711
-10 5580.01216 5580.01216 5580.01216 5580.01216
-20 5580.01766 5580.01766 5580.01766 5580.01766
Max. Deviation 15.919 15.919 15.919 15.919
(ppm)

<Chain 3, U-NII-3>

Frequency
(MH2)
Max. Deviation
Voltage (V) Measurement Frequency (MHz) (opm)
132 5784.95369 8.005
120 5784.95369 6.154
108 5784.95369 8.005
Temperature Measurement Frequency (MHz)
(°C) 0 Minute 2 Minute 5 Minute 10 Minute
50 5784.91433 5784.91433 5784.91433 5784.91433
40 5784.92069 5784.92069 5784.92012 5784.92012
30 5784.93401 5784.93401 5784.93401 5784.93401
20 5784.95369 5784.95369 5784.95369 5784.95369
10 5784.97627 5784.97598 5784.97569 5784.97482
0 5784.9945 5784.9945 5784.99479 5784.99508
-10 5785.00405 5785.00637 5785.00839 5785.011
-20 5785.01823 5785.01823 5785.01823 5785.01823
Max. Deviation 16.164 16.164 16.164 16.164
(PPm)
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5.1.7 Power Spectral Density

Limit

For the 5.15~5.25GHz Bands:

For mobile and portable client devices in the 5.15~5.25GHz band, the Maximum Power spectral density

shall not exceed 11dBm/MHz. For an indoor access point operating in the band 5.15~5.25GHz, the
maximum power spectral density shall not exceed 17dBm/MHz.

For the 5.25~5.35GHz Bands:
a) The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.
b) All emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. and its
power shall comply with the spectral power density for operation within the band 5150-5250
MHz. The device, except devices installed in vehicles, shall be labelled or include in the user
manual the following text “for indoor use only.”

For the 5.47~5.725GHz Bands:
The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

For the 5.745~5.85GHz Bands:
The maximum power spectral density shall not exceed 30dBm/500kHz.

Kind of Test Site Shielded room
Test Setup
EUT ] Spectrum Analyzer
Attenuato

Test Instruments

<Scanning Mode>

Kind of Manufacturer Tvoe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
SAF;]Z‘f;rZ“e”: R&S FSV40 101512 | 2021/01/29 | 2022/01/28 |2022/01/24|2022/01/28

<Tracffic Mode>

Kind of Manufacturer Tvoe S/N Calibration | Calibration Test Date
Equipment P Date Due Date From Until
SAF;]Z‘f;rZ“e”; R&S FSV40 101512 | 2021/01/29 | 2022/01/28 |2022/01/24|2022/01/28
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Test Procedure

For U-NII-1, U-NII-2A, U-NI1I-2C band:
Using method SA-2
1. Set span to encompass the entire emission bandwidth (EBW) of the signal.

2. Set RBW =1 MHz, Set VBW = 3 MHz, Detector = RMS

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

4. Trace average at least 100 traces in power averaging mode.
5. Record the max value and add 10 log (1/duty cycle)

XFor U-NII-3:

1. Setspan to encompass the entire emission bandwidth (EBW) of the signal.

2. Set RBW =500 kHz, Set VBW = 3 RBW, Detector = RMS

3. Use the peak marker function to determine the maximum power level in any 500 kHz band
segment within the fundamental EBW.

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

Trace average at least 100 traces in power averaging mode.

6. Record the max value and add 10 log (1/duty cycle)

o

For MIMO mode, calculation method follows FCC KDB 662911 Method 2) a) of power density
measurement using for calculating total power density. Total power density is summing entire spectra
across corresponding frequency bins on the various outputs by computer.

Test Results
Please refer to Appendix A for 1T1R, Appendix B for 4T4R.
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5.1.8 Radiated Spurious Emissions

Limit

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must comply with the
radiated emission limits specified in §15.209(a).

Emissions radiated outside the restricted and authorized frequency bands must either comply with the
radiated emission limits specified for the restricted bands or in §15.407(b).

Kind of Test Site 3m Semi-Anechoic Chamber

Test Setup

<Radiated Emissions below 30 MHz>

1m

EUT& 3m
Support Units | -

Turn Table
80 cm—(

L
Ground Plane

Test Receiver

N[EE=]

<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . sm
Support Unit\s\ :

Turn Table
L1 .-

80(;,{ emmem
T

Ground Plane

Test Receiver




A TUVRheinland®

Prifbericht - Produkte
Test Report - Products

Prufbericht - Nr.: CN22VVNO(P15E-WiFi) 001

Test Report No.

Seite 56 von 137
Page 56 of 137

<Radiated Emissions above 1 GHz>

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units |
150 cmT

Turn Table D -~
Absorber
1

WAMWTAAA e

Ground Plane

Test Receiver

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Test Instruments

<POE with Scanning Mode>

Above 1GHz: 2022/1/30-2022/3/2

Kind of Calibration Calibration
Equipment DB s =i Date Due Date
Signal Analyzer R&S FSV40 101513 2021/5/28 | 2022/5/27
Horn Antenna ETS-Lindgren 3117 00218930 | 2021/12/20 | 2022/12/19
HF'/S'\C':{'J':C; AC EMCI EMCO051845SE 980635 2021/2/1 | 2022/1/31
HF'Q’)\{'J':CZ AC EMCI EMCO051845SE 980633 2022/2/16 | 2023/2/15
HF'Q’)\{'J':CZ AC EMCI EMC184045SE 980656 2021/2/9 2022/2/8
HF'/S'\(')\{'J':C; AC EMCI EMC184045SE 980657 2022/2/16 | 2023/2/15
Horn Antenna | SCHWARZBECK | BBHA 9170 00887 2021/4/8 20221417
Microwave |\ ;mepisunNER | SYCOFLEX | gn0898/2EA | 2021/4116 | 2022/4/15
Cable 102EA
Microwave | \\mepisunNER | SYCOFLEX | gn0001/2EA | 2021/4116 | 2022/4/15
Cable 102EA
Microwave SUCOFLEX
Cablo HUBER+SUHNER LO2EA 801027/2EA | 2021/4/16 | 2022/4/15
30MHz-1GHz: 2022/3/3
Kind of Calibration Calibration
Equipment HEIFEBHITES s =i Date Due Date
Receiver R&S ESR7 102109 20222125 | 202312124
Bilog Antenna | SCHWARZBECK | VULB-9168 00949 2021/5/30 | 2022/5/29
LF-AMP Agilent 8447D 2727A05146 | 2022/2/16 | 2023/2/15
Microwave SUCOFLEX
ool HUBER+SUHNER LOAEA 800056/4EA | 2021/3/11 | 2022/3/10
Microwave HUBER+SUHNER | SUCOFLEX 804680/4 | 2021/3/11 | 2022/3/10
Cable 104
Microwave HUBER+SUHNER | SYCOFLEX | viva7002/4 | 20217311 | 20221310
Cable 104
9kHz-30MHz: 2022/3/3
Kind of Calibration Calibration
Equipment HELEBINES W= i Date Due Date
Receiver R&S ESR7 102109 2022/2/25 | 2023/2/24
Microwave SUCOFLEX
ool HUBER+SUHNER LOAEA 8000S6/4EA | 2021/3/11 | 0501910
Loop Antenna | SCHWARZBECK | FMZB 1519B 00215 2021/12/8 | 2022/12/7




Prifbericht - Produkte
Test Report - Products

A TUVRheinland®

Prifbericht - Nr.:
Test Report No.

CN22VVNO(P15E-WiFi) 001

Seite 58 von 137
Page 58 of 137

<POE with Traffic M

ode>

Above 1GHz: 2021/9/25 — 2022/1/28

Kind of Calibration Calibration
Equipment DB s =i Date Due Date
Signal Analyzer R&S FSV40 101513 2021/5/28 | 2022/5/27
Horn Antenna | SCHWARZBECK | BBHA 9170 00887 2021/4/8 2022/417
HF'?(':{'JTC; AC EMCI EMCO051845SE 980635 2021/2/1 | 2022/1/31
HF'?(':{'JTC; AC EMCI EMC184045SE 980656 2021/2/9 2022/2/8
Microwave HUBER+SUHNER | SUYCOFLEX | an0g082EA | 2021/4/16 | 2022/4/15
Cable 102EA
Microwave HUBER+SUHNER | SUYCOFLEX | a00001/2EA | 2021/4/16 | 202214115
Cable 102EA
Microwave HUBER+SUHNER | SUYCOFLEX | a010072EA | 2021/4/16 | 202214115
Cable 102EA
30MHz-1GHz: 2022/3/3
Kind of Calibration Calibration
Equipment BB g s Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Bilog Antenna | SCHWARZBECK | VULB-9168 00949 2021/5/30 | 2022/5/29
LF-AMP Agilent 8447D 2727A05146 | 2022/2/16 | 2023/2/15
Microwave SUCOFLEX
i HUBER+SUHNER LOAEA 800056/4EA | 2021/3/11 | 2022/3/10
Microwave | | ;mep supner | SUCOFLEX 804680/4 | 2021311 | 2022/3/10
Cable 104
Microwave | mepisunNeER | SYCOFLEX | \iva7202i4 | 20213111 | 20227310
Cable 104
9kHz-30MHz: 2022/3/3
Kind of Calibration Calibration
Equipment HELEBINES W= i Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Microwave SUCOFLEX
ool HUBER+SUHNER LOAEA 800056/4EA | 2021/3/17 | 2022/3/16
Loop Antenna | SCHWARZBECK | FMZB 1519B 00215 2021/12/18 | 2022/12/7
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<Adapter with Scanning Mode>

Above 1GHz: 2022/1/30 — 2022/3/2

Kind of Calibration Calibration
Equipment DB s =i Date Due Date
Signal Analyzer R&S FSV40 101513 2021/5/28 | 2022/5/27
Horn Antenna ETS-Lindgren 3117 00218930 | 2021/12/20 | 2022/12/19
HF_?c')\{lJI:c; AC EMCI EMCO051845SE 980635 2021/2/1 | 2022/1/31
HF_?c')\{lJI:c; AC EMCI EMCO051845SE 980633 2022/2/16 | 2023/2/15
HF'g\c')\fJfC; AC EMCI EMC184045SE 980656 2021/2/9 2022/2/8
HF'g\c')\fJfC; AC EMCI EMC184045SE 980657 2022/2/16 | 2023/2/15
Horn Antenna | SCHWARZBECK | BBHA 9170 00887 2021/4/8 2022/417
Microwave HUBER+SUHNER | SUYCOFLEX | an08082EA | 2021/4/16 | 2022/4/15
Cable 102EA
Microwave |\ mepisunNER | SYCOFLEX | g00001/2EA | 2021/4116 | 2022/4/15
Cable 102EA
Microwave | mepisunNER | SYCOFLEX | g01027/2EA | 2021416 | 2022/4/15
Cable 102EA
30MHz-1GHz: 2022/3/2 — 2022/3/3
Kind of Calibration Calibration
Equipment BB g s Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Bilog Antenna | SCHWARZBECK | VULB-9168 00949 2021/5/30 | 2022/5/29
LF-AMP Agilent 8447D 2727A05146 | 2022/2/16 | 2023/2/15
Microwave SUCOFLEX
oo HUBER+SUHNER LOAEA 800056/4EA | 2021/3/11 | 2022/3/10
Microwave HUBER+SUHNER | SUCOFLEX 804680/4 | 2021/3/11 | 2022/3/10
Cable 104
Microwave HUBER+SUHNER | SYCOFLEX | viva7002/4 | 20217311 | 20221310
Cable 104
9k-30M: 2022/3/3
Kind of Calibration Calibration
Equipment HELEBINES W= i Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Microwave HUBER+SUHNER | SUYCOFLEX | an0056/aEA | 20217317 | 2022/3/16
Cable 104EA
Loop Antenna | SCHWARZBECK | FMZB 1519B 00215 2021/12/18 | 2022/12/7
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<Adapter with Traffic Mode>

Above 1GHz: 2021/9/25 — 2022/1/28

Kind of Calibration Calibration
Equipment DB s =i Date Due Date
Signal Analyzer R&S FSV40 101513 2021/5/28 | 2022/5/27
HF'/S'\C':{'J':C; AC EMCI EMCO051845SE 980635 2021/2/1 | 2022/1/31
HF'/S'\C':{'J':C; AC EMCI EMC184045SE 980656 2021/2/9 2022/2/8
Horn Antenna | SCHWARZBECK | BBHA 9170 00887 2021/4/8 20221417
Microwave HUBER+SUHNER | SUYCOFLEX | an0g082EA | 2021/4/16 | 2022/4/15
Cable 102EA
Microwave HUBER+SUHNER | SUYCOFLEX | a00001/2EA | 2021/4/16 | 202214115
Cable 102EA
Microwave HUBER+SUHNER | SUYCOFLEX | a010072EA | 2021/4/16 | 202214115
Cable 102EA
30MHz-1G: 2022/3/3
Kind of Calibration Calibration
Equipment HETREBHITES g s Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Bilog Antenna | SCHWARZBECK | VULB-9168 00949 2021/5/30 | 2022/5/29
LF-AMP Agilent 8447D 2727A05146 | 2022/2/16 | 2023/2/15
Microwave SUCOFLEX
i HUBER+SUHNER LOAEA 800056/4EA | 2021/3/11 | 2022/3/10
Microwave | | ;mep supner | SYCOFLEX 804680/4 | 2021/311 | 2022/3/10
Cable 104
Microwave | | sepisURNER | SYCOFLEX | \iva7202ia | 20213111 | 20227310
Cable 104
9kHz-30MHz: 2022/3/3
Kind of Calibration Calibration
Equipment HELEBINES W= i Date Due Date
Receiver R&S ESR7 102109 2021/3/16 | 2022/3/15
Microwave SUCOFLEX
ool HUBER+SUHNER LOAEA 800056/4EA | 2021/3/17 | 2022/3/16
Loop Antenna | SCHWARZBECK | FMZB 1519B 00215 2021/12/18 | 2022/12/7
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Test Procedures

For Radiated Emissions below 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. Parallel (OPEN), perpendicular (CLOSE), and ground-parallel (GROUND) orientations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was
turned from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9 kHz at
frequency below 30 MHz.

2. All modes of operation were investigated and the worst-case emissions are reported.

For Radiated Emissions above 30 MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30 MHz ~ 1 GHz) / 1.5 meters (for
above 1 GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees
to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to 360
degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi-peak detection (QP) or Peak detection (PK) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3
MHz for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is =
1/T (Duty cycle < 98 %) or 10 Hz (Duty cycle = 98 %) for Average detection (AV) at frequency
above 1 GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

5. The Radiated Emissions testing was performed in the X(E1), Y(H) and Z(EZ2) axis orientation.

The worst-case Axis orientation is recorded in this test report.
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Test Results

Factor (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)
Level (dBuV/m) = Reading (dBuV) + Factor (dB/m)

Please refer to Appendix C,D for Adapter and Appendix E, F for POE.






