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TEST SUMMARY
Report FCC Test Item Result

Section Clause

5.1.1 15.407(a) & 15.203 Antenna Requirement Pass

5.1.2 15.407(a) Maximum Conducted Output Power Pass

5.1.3 15.407(a) 26 dB Bandwidth Pass

5.1.3 2.1049 99% Occupied Bandwidth Pass

5.1.4 15.407(€) 6 dB Bandwidth Pass

(U-NII-3 Band only)

5.1.5 15.407(g) Frequency Stability Pass

5.1.6 15.407(a) Power Spectral Density Pass

5.1.7 15.407(b) & 15.205 Radiated Spurious Emissions and Band Edges Pass
& 15.209

15.407(h) & . .

5.1.8 KDB 905462 D02 Dynamic Frequency Selection Pass

5.2.1 15.207 Mains Conducted Emission Pass

6.1 2.1091 RF Exposure Compliance 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

Appendix B - Test Result of Radiated Spurious Emissions & Mains Conducted Emission
Appendix SP - Photo Documentation_Test Setup Photo

Appendix EP - Photo Documentation_EUT Photo

Applied Standard and Test Levels

Radio

FCC CFRA47 Part 15: Subpart E Section 15.407

FCC CFRA47 Part 2: Subpart J Section 2.1091

ANSIC63.10:2013

KDB 789033 D02 General UNII Test Procedures New Rules v02r01

KDB 905462 D02 UNII DFS Compliance Procedures New Rules V02
KDB447498 D01 General RF Exposure Guidance V06

KDB905462 D03 UNII Clients Without Radar Detection New Rules v01r02

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 itis required by the specific standard.




Produkte
Products

A TUVRheinland®

Prifbericht- Nr.: 60369886 001

Test Report No.

Seite 7von 40
Page 7 of 40

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

No.458-18, Sec. 2, Fenliao Rd., Linkou Dist.,
New Taipei City 244

Taiwan (R.O.C.)

(Conducted Test & Radiated Spurious Emissions)
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

The estimated combined standard uncertainty for radiated emissions and conducted emissions

measurements are:

Emission Measurement Uncertainty

Parameter Uncertainty

Radio Frequency +1x107

RF power, conducted +1.5dB
Adjacent channel power +3dB
Radiated emission of transmitter, valid up to 40 GHz +6 dB
Radiated emission of receiver, valid up to 40 GHz +6 dB
Temperature +2°C

Humidity +10 %
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3. General ProductInformation

3.1 Product Function and Intended Use

The EUT is a Ring Light. It contains a WLAN compatible module enabling the user to communicate data

through a Wireless interface.

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 Item | Ring Light
Type Identification 20LAC9901

FCCID

2AAFM-20LAC9901

Technical Specification of EUT

ltem

EUT information

Operating Frequency

Band 1: 5180 MHz ~ 5240 MHz
Band 2: 5260 MHz ~ 5320 MHz
Band 3: 5500 MHz ~ 5700 MHz
Band 4: 5745 MHz ~ 5825 MHz

Channel Spacing

10 MHz

Channel number

Band 1: 4 for 802.11a, 802.11n HT20
Band 2: 4 for 802.11a, 802.11n HT20
Band 3: 11 for 802.11a, 802.11n HT20
Band 4: 5 for 802.11a, 802.11n HT20

Data Rate

802.11a: 54.0/48.0/36.0/24.0/18.0/12.0/9.0/ 6.0 Mbps
802.11n: up to MCS7

Operation Voltage

120Vac

Modulation

OFDM (BPSK, QPSK, 16QAM, 64QAM, 256QAM)

Maximum Output Power
(mW)

5180 ~ 5240 MHz: 15.19
5260 ~ 5320 MHz: 15.25
5500 ~ 5700 MHz: 17.24
5745~ 5825 MHz: 17.74

Antenna Information

Refer to 5.1.1

Accessory Device

Refer to 4.4

DFS Mode

Slave without radar detection
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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

802.11a 802.11n HT20
Channel Power Setting Channel Power Setting
36 112 36 113
40 112 40 113
48 112 48 113
52 107 52 108
60 107 60 108
64 107 64 108
100 96 100 93
116 97 116 98
140 97 140 98
149 108 149 108
157 108 157 108
165 108 165 108
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4.2 Carrier Frequency and Channel
Band Channel Frequency (MHz) 802.11a
802.11n HT20
36 5180 \%
38 5190
40 5200 \%
(g;\r'l'é'i) 42 5210
44 5220 \Y
46 5230
48 5240 \%
52 5260 \%
54 5270
56 5280 \%
kgg'r']'fg 58 5290
60 5300 Y,
62 5310
64 5320 \Y
100 5500 \%
102 5510
104 5520 \%
106 5530
108 5540 \Y
110 5550
112 5560 V
116 5580 \%
U-NII-2C 118 5590
(Band 3) 120 5600 \Y
122 5610
124 5620 \Y
126 5630
128 5640 \Y,
132 5660 \Y
134 5670
136 5680 \Y
140 5700 Vv
149 5745 \%
151 5755
153 5765 \Y
U-NII-3 155 5775
(Band 4) 157 5785 Y
159 5795
161 5805 \Y
165 5825 \%
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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 Mptool.exe

The samples were used as follows:

A002819929-002 for conducted

A002819929-004 for radiated

Full test was applied on all test modes, but only worst case was shown.

Modulation Mode Tx Function
802.11a 1TX (SISO)
802.11n HT20 1TX (SISO)
Applicable To
EUT Configure i i i i . .
ose S| P | e eS| Beten Seinors | MainsConducea | Desoipion
Measurement GHz GHz
- v V v v :
Note:
1. The EUT had beenpre-tested on the positioned of each 3 axis. The worst case was found when positionon Z-plane.
2.  "-"meansno effect.

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.

EUTﬁgngure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
- 5180-5240 36t048 36, 40,48
- 802.11 5260-5320 52t064 52,60, 64 6.0
- i 5500-5700 100 to 140 100, 116, 140 '
- 5745-5825 149to 165 149,157,165
- 5180-5240 36t048 36,40, 48
- 802.11n HT20 5260-5320 52 to 64 52,60, 64 6.5
- 5500-5700 100 to 140 100,116, 140
- 5745-5825 14910 165 149,157,165

Radiated Spurious Emissions (Above 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.

EUT'\(jggggure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
- 802.11a 5260-5320 52 to 64 52,60, 64 6.0
- 802.11n HT20 5260-5320 52t064 52,60, 64 6.5

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.
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EUT Configure
Mode

Mode

Frequency (MHz)

Available Channel

Tested Channel

Date Rate (Mbps)

802.11n HT20

5260-5320

52to 64

64

6.5

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.

EUTi\CAZggfeigure Mode Frequency (MHz) Available Channel Tested Channel Date Rate (Mbps)
- 802.11n HT20 5180-5240 36to 48 36 6.5
Test Condition
Test Item Ambient Temperature| Relative Humidity Tested by
Conducted Measurement 22-26 °C 50-65 % Morrison Huang

Radiated Spurious Emissions o 0 . :
above 1 GHz 22-26 °C 50-65 % Simon Tsai
Radiated Spurious Emissions o . .
below 1 GHz 22-26 °C 50-65 % Simon Tsai
Mains Conducted Emission 22-26 °C 50-65 % Chun-YiWu
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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
el e, Description Brand Name Model No. Serial No. Length
3 Adapter ULL Power ICP65-130-4000 - -
A Adapter Cable - - - 2.5
Support Unit
ltem No, Description Brand Name Model No. Serial No. Length
1 UART - CP2102 - -
2 Notebook Lenovo 81BL MP1DCD6Y -
4 Adapter Lenowo ADLX65NCC3A - -
B Adapter Cable - - - 1.5
- AP NETGEAR R7800 4H75745800509 | -
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4.5 Countermeasures to Achieve EMC Compliance

The test sample which has been tested contained the noise suppression parts as described in the
Constructional Data Form or the Technical Construction File. No additional measures were employed to
achieve compliance.

4.6 Test Setup Diagram

<Radiated Spurious Emissions>
1200 60HzZ Aumf 6OHz

|'~‘°5I:'~13' EUT

*Table

<Mains Conducted Emission mode>
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4.7 Duty Cycle of Test Signal

On + Off Time
Mode On Time (ms) (ms) Duty Cycle (%) Duty Factor (dB)
802.11a 1 1 100 0.00
802.11n HT20 1 1 100 0.00
802.11a 802.11n HT20
Spectrum ] [@] Spectrum ] [@
Ref Level 20.00 dém Offset 12.50 dB @ RBW 1 MHz Ref Level 20.00 dBm Offset 12.50 dB @ RBW 1 MHz
|+ Att 30de @ SWT £ms & VBW 1MHz [# Att 30 dE @ SWT Sms @ VBW 1 MHz
SGL SGL
@ 1Pk Clrw @ 1Pk Clrw
10l 10 di
MMFLHA( LA AR A uww uwvl"'uruww I un‘w«ﬁ s A A WMVL m ""w'”"wk Ui a‘u “ANAIL‘I (W i ﬁ.uw‘u.m hr‘ \'\‘Aul‘\ “I\‘JI“ iyl Jml‘w Mnm ! ‘u'. i m‘«J”'"‘n‘,‘ PR
0 df od
10 di 10
20 df -20
30 df -30
40 d 40
S0 S0
60 df 60
70 df 70
CF 5.18 GHz 12]1 pts 500.0 ps/ CF 5.18 GHz 1001 pts SUU.U%
)i ([T 1 GINNARRED e
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5. Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 AntennaRequirement

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.

Chip antenna with 3.2 dBi gain (5180 ~ 5240 MHz)
Chip antenna with 3.2 dBi gain (5260 ~ 5320 MHz)
Chip antenna with 3.2 dBi gain (5500 ~ 5700 MHz)
Chip antenna with 3.2 dBi gain (5745 ~ 5825 MHz)

Refer to EUT photo for details.




Produkte
Products

A TUVRheinland®

Prufbericht- Nr.:
Test Report No.

60369886 001

Seite 19 von 40
Page 19 of 40

5.1.2 Maximum Conducted Output Power

Limit

Operation
Band

EUT Category

Limit

1 Watt (30 dBm)

(Max. e.i.r.p = 125 mW (21 dBm) at any
elevation angle above 30 degrees as measured
U-NII-1 from the horizon)

QOutdoor Access Point

Fixed point-to-point Access Point 1 Watt (30 dBm)

Indoor Access Point 1 Watt (30 dBm)

v |Mobile and Portable client device 250 mW (24 dBm)

U-NII-2A \ 250 mW (24 dBm) or 11 dBm + 10 log B*
U-NIl-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 Nan;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less for 20 MHz channel widths with Nant 2 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

Attenuatofr

Test Instruments

Kind of Calibration Calibration
Equipment HEUEEer U= S Date Due Date
Power Meter Anritsu ML2495A 1901008 2020/4/6 2021/4/5
Power Sensor Anritsu MA2411B 1725269 2020/4/7 2021/4/6

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
<802.11a>
Channel Channel Frequency Awerage Output Power Limit
(MHz) (dBm) (mW) (dBm)
36 5180 14.15 26.00 24.00
40 5200 14.32 27.04 24.00
48 5240 15.05 31.99 24.00
52 5260 13.95 24.83 24.00
60 5300 14.97 31.41 24.00
64 5320 14.89 30.83 24.00
100 5500 16.65 46.24 24.00
116 5580 17.24 52.97 24.00
140 5700 15.88 38.73 24.00
149 5745 17.74 59.43 30.00
157 5785 16.91 49.09 30.00
165 5825 16.13 41.02 30.00
Note:
For U-NII-2A, U-NII-2C Band:
1. 11 dBm + 10log (27.69 ) = 25.42 dBm > 24 dBm.
2.11dBm + 10log (32.17 ) = 26.07 dBm > 24 dBm.
3.11dBm + 10log (35.80) = 26.53 dBm > 24 dBm.
4.11dBm + 10log (32.21) = 26.07 dBm > 24 dBm.
5.11dBm + 10log (37.64 ) = 26.75 dBm > 24 dBm.
6.11dBm + 10log (37.56 ) = 26.74 dBm > 24 dBm.
7.11dBm + 10log (33.77 ) = 26.28 dBm > 24 dBm.
8.11dBm + 10log (29.25) = 25.66 dBm > 24 dBm.
9.11dBm + 10log (21.26 ) = 24.27 dBm > 24 dBm.
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<802.11n HT20>
Channel Channel Frequency Average Output Power Limit
(MHz) (dBm) (mW) (dBm)
36 5180 14.05 25.41 24.00
40 5200 14.61 28.91 24.00
48 5240 15.19 33.04 24.00
52 5260 14.23 26.49 24.00
60 5300 15.25 33.50 24.00
64 5320 15.05 31.99 24.00
100 5500 15.77 37.76 24.00
116 5580 17.22 52.72 24.00
140 5700 16.06 40.36 24.00
149 5745 17.54 56.75 30.00
157 5785 16.67 46.45 30.00
165 5825 15.96 39.45 30.00
Note:
For U-NII-2A, U-NII-2C Band:
1.11dBm + 10log (27.97 ) = 25.46 dBm > 24 dBm.
2.11dBm + 10log 32.49 ) = 26.11 dBm > 24 dBm.
3.11dBm + 10log (36.40) = 26.61 dBm > 24 dBm.
4.11dBm + 10log (32.17 ) = 26.07 dBm > 24 dBm.
5.11dBm + 10log (36.48) = 26.62 dBm > 24 dBm.
6. 11 dBm + 10log (37.22) = 26.70 dBm > 24 dBm.
7.11dBm + 10log (31.73) = 26.01 dBm > 24 dBm.
8. 11 dBm + 10log (30.25) = 25.80 dBm > 24 dBm.
9.11dBm + 10log (21.85) = 24.39 dBm > 24 dBm.
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5.1.3 26dB Bandwidth and 99% Occupied Bandwidth
Kind of Test Site Shielded room
Test Setup
EUT . Spectrum Analyzer
Attenuatof
Test Instruments
Kind of Calibration Calibration

Equipment HErUEEEr U= sl Date Due Date

Spectrum

Analyzer R&S FSV40 101509 2020/5/5 2021/5/4

Test Procedure

® 20T

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%.

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.

Test Results

Please refer to Appendix A
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5.1.4 6dB Bandwidth (5725-5850MHz)
Kind of Test Site Shielded room
Test Setup
EUT [ Spectrum Analyzer
Attenuatofr
Test Instruments
Kind of Calibration Calibration

Equipment HErUEEEr U= sl Date Due Date

Spectrum

Analyzer R&S FSV40 101509 2020/5/5 2021/5/4

Test Procedure

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

® 20 T

Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.
Trace mode = max hold.
Sweep = auto couple.

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 lewel
measured in the fundamental emission.

Test Results

Please refer to Appendix A
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5.1.5 Frequency Stability Measurement
Limit +20 ppm
Kind of Test Site Shielded room
Test Setup
Temperature
Spectrum Analyzer Chamber
EUT
Adapter
Test Instruments
Kind of Calibration Calibration
Equipment RTINS Type S Date Due Date
Spectrum
Analyzer R&S FSV40 101509 2020/5/5 2021/5/4

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 dewviation 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

Frequency (MHz) 5200
Voltage (110Vac) Measurement Frequency (MHz) Deviation(ppm)
5200.10072 19.369
5200.09986 19.204
5200.10072 19.369
Min
TempeC 0 2 5 10
50 5200.1068 5200.10897 5200.1042 5200.1081
40 5200.07467 5200.07771 5200.07858 5200.07858
30 5200.06512 5200.06599 5200.06556 5200.06512
20 5200.09986 5200.10029 5200.10029 5200.10072
10 5200.06686 5200.06556 5200.06599 5200.06686
0 5200.07511 5200.07554 5200.07685 5200.07728
-10 5200.0877 5200.09074 5200.0903 5200.09117
-20 5200.10376 5200.10376 5200.10376 5200.10376
Limit(ppm) 20
Max. Deviation 20.538 20.956 20.038 20.788
(ppm)
Frequency (MHz) 5300
Voltage (110Vac) Measurement Frequency (MHz) Dewviation(ppm)
5300.09508 17.940
5300.09551 18.021
5300.09465 17.858
Min
Temp°C 0 2 5 10
50 5300.10072 5300.10029 5300.10376 5300.10029
40 5300.06903 5300.07511 5300.07511 5300.07598
30 5300.06425 5300.06425 5300.06382 5300.06425
20 5300.09551 5300.09508 5300.09465 5300.09465
10 5300.07033 5300.0699 5300.0699 5300.0699
0 5300.08249 5300.08119 5300.08119 5300.08119
-10 5300.09725 5300.09508 5300.09421 5300.09465
-20 5300.10984 5300.10767 5300.1081 5300.10767
Limit(ppm) 20
Max. Deuation 20.725 20.315 20.396 20.315
(ppm)
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Frequency (MHz) 5580
Voltage (110Vac) Measurement Frequency (MHz) Deviation(ppm)
5580.07685 13.772
5580.07554 13.538
5580.07858 14.082
Min
TempC 0 2 5 10
50 5580.08509 5580.08162 5580.07945 5580.0875
40 5580.06946 5580.06773 5580.06686 5580.06729
30 5580.06556 5580.06512 5580.07554 5580.07554
20 5580.07554 5580.07164 5580.07033 5580.06946
10 5580.07554 5580.07554 5580.07554 5580.07554
0 5580.089 5580.0877 5580.0877 5580.0877
-10 5580.10463 5580.10159 5580.10203 5580.10159
-20 5580.11722 5580.11505 5580.11505 5580.11505
Limit(ppm) 20
Max. Deviation 22.542 22.125 22.125 22.125
(ppm)
Frequency (MHz) 5785
Voltage (110Vac) Measurement Frequency (MHz) Deviation(ppm)
5785.07164 12.384
5785.07337 12.683
5785.06903 11.933
Min
TempeC 0 2 5 10
50 5785.08683 5785.0903 5785.09161 5785.09074
40 5785.07337 5785.0725 5785.07337 5785.0725
30 5785.06773 5785.06773 5785.06773 5785.06773
20 5785.07337 5785.07815 5785.07945 5785.08032
10 5785.08292 5785.08292 5785.08292 5785.08336
0 5785.09768 5785.09725 5785.09725 5785.09725
-10 5785.11071 5785.11114 5785.11071 5785.11114
-20 5785.12373 5785.1233 5785.1233 5785.1233
Limit(ppm) 20
Max. Deviation 23.345 23.264 23.264 23.264
(ppm)
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5.1.6 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 and 5.47~5.725GHz Bands:
The maximum power spectral density shall not exceed 11dBm/MHz.

For the 5.725~5.85GHz Bands:

The maximum power spectral density shall not exceed 30dBm/500kHz.
Kind of Test Site Shielded room

Test Setup

EUT [ | Spectrum Analyzer

Attenuatofr

Test Instruments

Kind of Calibration Calibration
Equipment MRy s =il Date Due Date
Spectrum R&S FSV40 101512 2020/2/18 2021/2/17
Analyzer

Test Procedure

For U-NII-1, U-NII-2A, U-NII-2C band:

Using method SA-1

1. Set spanto 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

For U-NII-3:

1. Set spanto 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”.
5. Trace awerage at least 100 traces in power averaging mode.
6. Recordthe max value
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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
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5.1.7 Radiated Spurious Emissions
Limit

Radiated emissions which fall in the restricted bands, as defined in 815.205(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 cmT -
L

Ground Plane

Test Receivel

N

<Radiated Emissions 30 MHz to 1 GHz>

Ant. Tower 1-4m

Variable

EUT& ~ 3m
Support Unjts

Turn Table

80cm
| omem
L
Ground Plane

Test Receiver
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<Radiated Emissions above 1 GHz>

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units |
150 cmT

Turn Table D .
Absorber
A1

MMAAA e

Ground Plane

Test Receivel

\_'_I—I

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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Test Instruments
Kind of Calibration | Calibration
Equipment ML SLE) LR e Date Due Date
Signal Analyzer R&S FSV40 101509 2020/3/30 | 2021/3/29
Receiver R&S ESR7 102109 2020/3/30 2021/3/29
Bilog Antenna SCHWARZBECK VULB-9168 00950 2020/1/20 2021/1/18
Horn Antenna ETS-Lindgren 3117 00218929 2019/11/27 | 2020/11/25
LF-AMP Agilent 8447D 2727A05146 2020/2/17 2021/2/15
HF'QQ{']E’C; AC EMCI EMCO51845SE | 980635 | 2020/2/11 | 2021/2/9
HF'?Q{'JE’C; AC EMCI EMCI184045SE | 980656 | 2020/2/11 | 2021/2/9
Horn Antenna SCHWARZBECK BBHA 9170 00890 2020/3/25 2021/3/24
Microwave SUCOFLEX
Cable HUBER+SUHNER 104EA 800057/4EA 2020/3/25 2021/3/24
M'gg’t‘)’;’:"e HUBER+SUHNER SUCBZLEX 802244/4 | 2020/3/25 | 2021/3/24
Migg’g’;’:"e HUBER+SUHNER SUCl%Z'-EX MY37203/4 | 2020/3/25 | 2021/3/24
Microwave SUCOFLEX
Cable HUBER+SUHNER 102EA 800897/2EA 2020/3/25 2021/3/24
Microwave SUCOFLEX
Cable HUBER+SUHNER 102EA 800902/2EA 2020/3/25 2021/3/24
Microwave SUCOFLEX
Cable HUBER+SUHNER 102EA 801026/2EA 2020/3/25 2021/3/24
EMCILPAG0O
Loop Antenna Chance Most +calibration 287 2020/1/9 2021/117
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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.

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

Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

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.

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

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

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
abowve 1 GHz) abowe the ground at 3 meter chamber room for test. The table was rotated 360 degrees
to determine the position of the highest radiation.

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

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.

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.

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.

The test-receiver systemwas 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.

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.

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.

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

The Radiated Emissions testing was performed in the X, Y and Z axis orientation. The worst-case
AXxis orientationis recorded in this test report.

Page 32 of 40
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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 B.
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5.1.8 Dynamic Frequency Selection

Limit

<DFS Detection Thresholds for Master Devices and Client Devices with Radar Detection>
Maximum Transmit Power E/Sa(;:eNotes 1,2, and 3)
EIRP = 200 milliwatt -64 dBm
EIRP < 200 milliwatt and -62 dBm

power spectral density < 10 dBm/MHz

EIRP < 200 milliwatt that do not meet the power spectral density | -64 dBm

reguirement

Note 1: This is the lewvel at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission waveforms to account for variations in measurement equipment. This will
ensure that the test signal is at or above the detection threshold lewel to trigger a DFS

response.
Note 3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DOL1.
<DFS Response Requirement Values>
Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds
See Note 1.
Channel Closing Transmission Time 200 milliseconds + an aggregate

of 60 milliseconds over remaining

10 second period.

See Notes 1 and 2.

U-NII Detection Bandwidth Minimum 100% of the U-NII 99%

transmission power bandwidth.

See Note 3.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with
Radar Tvpe 0. The measurement timinag beains at the end of the Radar Type 0 burst.

Note 2: The Channel Closinag Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required
to facilitate a Channel mowve (an agaregate of 60 milliseconds) durina the remainder of the 10
second period. The aaaregate duration of control signals will not count quiet periods in
between transmissions.

Note 3: Durina the U-NII Detection Bandwidth detection test, radar type 0 should be used. For each
frequency step the minimum percentage of detection is 90 percent. Measurements are
performed with no data traffic.

Kind of Test Site Shielded room
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Test Setup

<Setup for Client with injection at the Master>
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Test Instruments
Kind of Calibration Calibration
Equipment METIRIEET = S/N Date Due Date
Spectrum R&S FSV40 101509 2020/5/5 2021/5/4
Analyzer
MXG Vector
Signal Agilent N5182B MY53050524 2020/417 2021/4/6
Generator

Requirement

Operational Mode

Master Device or Client

Client Without Radar

Requirement
with Radar Detection Detection
DFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes
U-NII Detection Bandwidth Yes Not required

Client Without Radar

Additional requirements for devices with
multiple bandwidth modes

Master Device or Client
with Radar Detection

Detection
Not required

U-NII Detection Bandwidth and Statistical

Performance Check

All BW modes must be

tested

Test using the widest BW

Channel Move Time and Channel Closing

Transmission Time

Test using widest BW
mode available

mode available for the link
Not required

All other tests

Any single BW mode

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar
detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the

bonded 20 MHz channels and the channel center frequency.
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Test Results

Non-occupancy period
Channel (MHz) | Limit (minute)
5500 =30

Result
Pass

Channel Moving Time
Channel (MHz) | Channel Move Time (s) Limit (s)

5500 0.199 <10

Result
Pass

Channel Closing Transmission Time

Channel (MHz) | Channel Closing Transmission Time (ms) [ Limit (ms) Result
5500 0.019 <60 Pass
In Service Monitor
10
ol L g8l
-0 \ ]
-20 ”
E
% -40 |
B0 R R RMMRRREELLLL
&
g % IR
=
80 !
% 100 "
O 1p
-120 ‘ |
-130
o | 1]
-4 00000 -2.00000 0.00000 2.00000 4.00000 £.00000 &.00000 10.00000 12.00000 14 00000 1600000 18.00000 20.00000
Time (S)
< 2>
Time Index Infa
T0:-22777 S Time Per Bin 19.93002 ms Channel Move Time: 0.18938002 S
1L D805 = T2-T3Bins Over Threshold Channel Close Time: 0.01998 S
Tz 01008 5 = 1Bins

J= Keysight Spectrum Analyzer - Swept SA
7 500 DC

RF 500
Sweep Time 2.000 ks

[ SENSE:INT]| [ /MALIGN OFF
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 10 dB

Ref -10.00 dBm

Gate
[Off.LO]

Center $.500000000 GHz
Res BW 3.0 MHz

Span 0 Hz
Sweep 2.000 ks (1001 pts)

MSG .3 STATUS

#VBW 3.0 MHz
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5.2 Mains Emission

5.2.1 Mains Conducted Emission
Limit

Mains Conducted emissions as definedin §15.207 mustcomply with the mains conducted emissionlimits.

Kind of Test Site Shielded room
Test Setup
EUT &
Support stand
LISN
80ctI
|
Ground plane
Testreceive _,_lmgl I
m\"‘ Q& O e
Test Instruments
Kind of Calibration Calibration
Equipment e e = Sl Date Due Date
TWO-LINE
V-NETWORK SCHHWARZBECK | NSLK 8127 8127-00976 2019/10/2 2020/9/30
EMI Test
Receiver R&S ESR7 102108 2020/4/22 2021/4/21
10dB VTSD 9561
attenuation SCHHWARZBECK F-N 660 2020/2/24 2021/2/23
EZ EMC
Measurement —
Software EZ (Verglg?ar\])NB- N/A N/A N/A
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Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/50
uH of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB)
was not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection
(QP) and average detection (AV) at frequency 0.15 MHz — 30 MHz.

Test Results

Please refer to Appendix B.
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6. Safety Human Exposure
6.1 RF Exposure Compliance

6.1.1 Power Density

Results

Separation distanceis more than 20 cm, thus mobile device exposure limits can be applied.

Maximum Exposure:

Power(:gv,c?tenna 59.43 mW
Power(;;ﬁr;tenna 17.7 dBm
Antenna Gain 3.2 dBi
Power+Ant Gain 124.2 mW
Distance 20 cm
S= 0.025 mW/cm”2

Limit FCC: 1500-100,000 MHz 1.0 mW/cm?
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Appendix A: Test Results of Conducted Test
Test Result of 26 dB Bandwidth

802.11a

Band

Channel

Frequency (MHz)

26 dB Bandwidth (MHz)

U-NII-1

36

5180

27.69

40

5200

3217

48

5240

35.80

U-NII-2A

52

5260

32.21

60

5300

37.64

64

5320

37.56

U-NI-2C

100

5500

33.77

116

5580

29.25

140

5700

21.26

802.11a

Channel 36

Cc

hannel 40

Spectrum r‘%: Spectrum u%:
Ref Level 20.00 dém  Offset 12.50 OB @ RBW 300 kHz Ref Level 20.00 dBm  Offset 12.50 0B @ RBW 300 kHz
o att 3008 SWT  37.8ps @ VBW _1MHz  Mode Auto FFT o att 30d8  SWT  37.8ps @ YBW 1 MHz  Mode Autg FFT
@ 1Pk View @ 1Pk view
M1[1] -21.42 dBm| M1[1] [-21.00 dBm|
P 5.1654545 GHz| p 5.1833367 GHz
10 T MdF1] 4.85 dBm| 1 0 M1 | 5.03dem
D1 (-850 dBm 5.1841960 GHz] D1 5.030 dir 5.2042360 GHz
oo Pom i \ nob o \
-10d -10 df
ML g ! R 2
=208 D2 -21.150 B 0By D2_-20.970 derm
IAVEA L .
o 50 o
-40 dém -40 di
50 d 50 df
-60 de -60 d
70 d o 70 db -
di i
CF 5,18 GHz 1001 pts Span 40.0 MHz CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function Function Result | Type | Ref | Tre | X-value | Y-value | _Function Function Result |
ML 1 E.1654545 GHz -21.42 dBm M1 1 5.1833367 GHz -21.00 dBm
D2 M1 1 27.6923 MHz 1.21 de D2, ML 1 32,1678 MHz 0.25 b
M3 1 5.184196 GHz 4,85 dBm M3 5,204236 GHz 5.03 dBm

Il

Date: 8.JUN.2020 03:36:25
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802.11a

Channel 48

Channel 52

Spectrum r‘%: Spectrum u%:
Reflevel 20,00 cBm  Offset 12,50 0B @ RBW 300 kHz Ref Level 20,00 dém  Offset 12,50 db @ RBW 300 kHz
o att 3008 SWT  37.8ps @ VBW _1MHz  Mode Auto FFT o att 30d8  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT
@ 1Pk view @ 1Pk view
MI[1] -20.45 dBm] MI[1] [21.16 dBm)|
P 5.2231768 CHz| p 5.2433766 GHz
10 PR malf) 6.01 dBm| 10 o ood MgP1 5.11 dBm
B frmer " 5.2448350 GHZ| . m 5.2642360 GHz
od / \ o s i aie \
-10 dém -10 dBm
M nih . op M1
dop e Hadon der ™ =20de D2 -20.890 dBT = D}é‘\fk\m\
-30d -30 df
-40 d -40 di
50 d 50 df
-60 dBm -60 dem
70 d o 70 df -
F1 ‘ F1 | ‘
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function Function Result | Type | Ref | Tre | X-value | Y-value | _Function Function Result |
ML 1 52231768 GHz -20.45 dbm M1 5.2433766 GHz -21.16 dBm
Dz M1 1 35,8042 MHz 0.95 dB D2, ML 1 32,2078 MHz 0.52 b
M3 1 5,244835 GHz 6.01 dBm M3 1 5,264236 GHz 5.11 dBm
Date: 8.JUN.2020 03 Date: 8.JUN.2020 03:42:11

Channel 60

Channel 64

Spectrum Spectrum o
Reflevel 20,00 cBm  Offset 12,50 B @ RBW 300 kHz Ref Level 20,00 dém  Offset 12,50 dB e RBW 300 kHz
o att 30d8  SWT  37.8ps @ VBW _1MHz  Mode suto FFT lo_att 30dB  SWT  37.84s @ VBW 1 MHz  Mode Auto FFT
@ 1Pk View @ 1Pk view
M1[1] ~20.06 dBm| M1[1] -19.91 dBm
s 5.2813786 GHz| 5.3013786 GHz
10 - 1gud| 1] 6.19 dBm| 10 01 5110 d‘ 1] 6.11 dBm)|
5 | 5.3042360 GHZ| p ) fron] 5.3241960 GHz
o o
-10/d / \ -10|df \
L arh 1P ] op - £ o
= :\J‘V D2 -19.810 d = W D2 -19.890 d
-30{d -30|dt
_40ldB -40|de
-50/d| -50/d
-50/dl -60|df
-70/d — -70|d s
F‘l F1 ‘
CF 5.3 GHz 1001 pts Span 40.0 MHz CF 5.32 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-valua | Y-value |__Function Function Result | Type | Ref | Tre | X-value | Y-valua |__Function Function Result |
M1 1 5.2813786 GHz -20.06 dBm M1 1 5.3013786 GHz -19.91 dBm
D2 M1 1 37,6424 MHz 0.75 db D2 ML 1 37,5624 MHz 0.26 db
M3 1 5.304236 GHz 6.19 dBm M3 1 £,324196 GHz 6.11 dBm
Date: 8.JUN.2020
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802.11a

Channel 100 Channel 116

Spectrum r‘%: Spectrum u%:
Ref Level 20,00 dBm  Offset 12,50 dB & RBW 300 kHz Ref Level 20.00 dém  Offset 12.50 dB @ RBW 300 kHz
lo_att 30dB  SWT  37.8ps @ YBW 1 MHz  Mode éuto FFT o att 30d8  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT
(@ 1Pk View @ 1Pk view
M1[1] -18.07 dBm| M1[1] -18.28 dBm|
10 dn [E] 5.4831768 GHZ| 0d M3 5.5633766 GHz
M= 4 11 )
D1 7.990 dBm 7.99 dBm)| D1 7.830 dBrm MAA 7.83 dBm|
e //UW\WJ%\ PEERe e MM E A
od / \ o / \
-10dBm -10 dBm
ML 1
P Y op o
JWQMH Lo 1% 510 dem D2 -18.170 dBm: \L'\,f\_k
-30d -0 d
-40d -40d
-sod =od
-60 dBm -60 dBm
-7od o — 7o d -
F1 | F1
CF 5.5 GHz 1001 pts Span 40.0 MHz CF 5.58 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function Function Result | Type | Ref | Tre | X-value | Y-value | _Function Function Result |
M1 1 5.4831768 GHz -18.07 dBm M1 5.5633766 GHz -18.28 dBm
Dzl M1 1 33,7662 MHz 0.13 dB. D2 M1 1 29,2507 MHz 1.02 dB
M3 1 5504196 GHz 7.99 dém 3 1 5.584196 GHz 7.83 dBm

Il J i )

Date: 8.JUN.2020 03:47:45 Date: 8.JUN.2020

Channel 140

Spectrum

Ref Level 20,00 dém Offset 12,50 dB & RBW 300 kHz

o att 30d8  SWT  37.8ps @ VBW _1MHz  Mode suto FFT
@ 1Pk View
M1[1] -19.02 dBm|
e 5.6890909 GHz|
wd D1 7.110 dBm M3Lx] 7.11 dBm|
o o 5.7048350 GHz|

WS
-40de
-50 df
60 d
-70di F2
Fi
I
CF 5.7 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-valua | Y-value |__Function Function Result
M1 1 5.6890909 GHz -19.02 dBm
D2 M1 1 21,2587 MHz 0.57 db
M3 1 5,704835 GHz 7.11 dBm

Il J

Date: 8.JUN.2020 03:51:
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802.11n HT20

Band

Channel

Frequency (MHz)

26 dB Bandwidth (MHz)

U-NII-1

36

5180

27.97

40

5200

32.49

48

5240

36.40

U-NII-2A

52

5260

3217

60

5300

36.48

64

5320

37.22

U-NII-2C

100

5500

31.73

116

5580

30.25

140

5700

21.82

802.11n HT20

Channel 36

Channel 40

Spectrum r‘%’ Spectrum u%:
Ref Level 20.00 dém  Offset 12.50 dB & RBW 300 kHz Ref Level 20.00 dém Offset 12.50 d& & RBW 300 kHz
lo At 30d8  SWT  37.8ps ® VBW _1MHz  Mode Auto FFT o _att 30de  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT
@ 1Pk View @ 1Pk iew
M1[1] [ -21.60 dBm)| M1[1] -21.25 dBm
g 5.1668931 GHZ] p 5.1844955 GHz,
w T T ma[1] 4.63 dBm| o 0 i) 5.07 dBm
D1 463 dBm 5,1766830 GHz] 01 5.070 domm 5.2041960 GHz
oo / Fri \ o / F \
-10d -10 dBm
0d ! ’f/ \/\ —~ 0 de. L 2 -2 QSEI/J o
S 02 Y-21,370 den - D2 -
e Y e [T v V“\’\\
-30di =30 d
a0 d 40 d
-50 dB 50 d
-50d 50 d
-70 dBy = 70 d 5
F1 FL ‘
| |
CF 5.18 GHz 1001 pts Span 40.0 MHz CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function Function Result |
M1 1 5.1668931 GHz -21.60 dBm ML f 5.1844955 GHz -21.25 dBm
Dzl M1 1 27,972 MHz 0.53 db p2| M1 1 32.4875 MHz 0.01 dB
M3 1 5.176683 GHz 4.63 dBm M3 1 £.204196 GHz 5.07 dém
i ] [T ] Jil ] QEARRRRRD W
Date: 8.JUN.2020 04:00:22 Date: 8.JUN.2020 04:02:29
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802.11n HT20

Channel 48

Channel 52

Spectrum r‘%’ Spectrum u%:
Ref Level 20,00 cBm  Offset 12,50 dB @ RBW 300 kHz Ref Level 20,00 dBm  Offset 12.50 db @ RBW 300 kHz
o At 30dB SWT  37.8us ® YBW _1MHz _Mode duto FFT o _att 308 SWT 378 ps ® YBW 1 MHz  Mode Auto FFT
@ 1Pk View @ 1Pk iew
M1[1] -20.46 dBm| M1[1] -21.08 dBm
P 5.2227373 GHz| p 5.2448152 GHz
® I Jaru 5.62 dBm| o T 5 ma[1] 5.11 dBm
04 ' m Prrn 5.2434370 GHe] P D} 5110 dam -~ 5.2566830 GHZ|
B o
-10 df / \ -10 dBm / \
L - \V\af/ P 1
- o2
B D2 -20 380 dany Lo -20.d D2 -20.890 dBm
"\-J/N
-30 d -30 dBm
-40 dBr 40d
-50.dB s0d
-60 dBr 60 d
70 d . 70 dB o —
1 F1 ‘
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function Function Result |
ML 1 2237373 GHz -20.46 dBm M1 1 5.2448152 GHz -21.08 dBm
Dz M1 1 36,4036 MHz 0.55 db D2l M1 1 32,1678 MHz 0,57 dB
e 1 5.243437 GHz 5.62 dBm w3 1 5.256683 GHz 5.11 dBm
Date: 8.JUN.2020 04:04:30 Date: 8.JUN.2020 05

Channel 60

Channel 64

Spectrum Spectrum o
Ref Level 20,00 dBm  Offset 12.50 dB & RBW =00 kHz Ref Level 20,00 dem  Offset 12.50 0B @ RBW 300 kHz
o att 3008 SWT  443ps @ VBW 1MHz  Mode auto FFT o att 30de SWT  443ps @ YBW  1MHz  Mode Auto FET
@ 1Pk view (@ 1Pk view
M1[1] [-20.66 dBm| M1[1] ~20.79 dBm)|
5.2825774 GHz| 5.3027373 GHz
10 di T T ma[1] 5.66 dBi iod T H | d
d x . " D1 5.740 dBrm Y M3[1] 5.74 dBm
D1 5560 dbm e AR AR 5.2067530 GHZ| : | 5.3208490 GHz
od / \ 0 d / \
10 10d
ML K e ER b L b
¥z 20,340 denr Ww 0P 20260 dBm
i M
4o 40 da
sad 50 dBm
50 dl 40 da
7o de o 7od 2
F1 F1
1 |
CF 5.3 GHz 1001 pts Span 50.0 MHz GF 5.32 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Trc | X-value | y-value | _Function Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result
M1 1 5.2825774 GHz -20.66 dBm M1 1 5.3027373 GHz -20.79 dBm
D2 M1 1 36,4835 MHz 0.42 d8 o2 w1 1 37.2228 Mz 0.1 de
M3 1 5.206753 GHz 5,66 dém M3 1 5.320843 GHz 5,74 dBm
Date: 8.JUN.2020 04:0 Date: 8.JUN.2020 04:
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802.11n HT20

Channel 100

Channel 116

Spectrum r‘%’ Spectrum u%:
Ref Level 20,00 dBm  Offset 12.50 dB & RBW 300 kHz Ref Level 20,00 dBm  Offset 12.50 db @ RBW 300 kHz
o At 30d8  SWT  37.8ps ® VBW _1MHz _ Mode Auto FFT lo_att 20de  SWT 37805 © VBW  1MHz  Mode Auto FFT
@ 1Pk View @ 1Pk iew
M1[1] -19.15 dBm MI[1] ~18.27 dBm|
0 " 5.4844055 GHZ] Lo M3 5.5647752 GHz|
m— v i
1 6000 dom Y. M3[1] | 6.88 dBm| D1 7.890 dem |—7.89 dBm
Pl 5.4966830 GHz] P 5.5766830 GHZ|
0 ds / \ od / \
-10d -10 dBm
L r\/f \"\ o = og
2o fcono L1g1o0 d B D2, -18.110 dBm:
304 -30 dBm
-40 dBm 40 d
-50 dB 50 d
-60 dBm 50 d
-70d F2 -70dB F2
F1 H F1
| |
CF 5.5 GHz 1001 pts Span 40.0 MHz CF 5.58 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | _Function Function Result |
M1 1 5.4544055 GHz -10.15 dBm ML f 5.5647752 GHz -18.27 dBm
Dzl M1 1 31,7283 MHz 0.05 db p2| M1 1 30.2408 MHz 0.73 dB
e 1 5.496683 GHz 6.88 dBm w3 1 5.576683 GHz 7.89 dem
Date: 8.JUN.2020 04:13:18 Date: 8.JUN.2020

Channel 140

Spectrum

&

Ref Level 20,00 dBm
|» Att 30 dB

Offset 12,50 dB & RBW 300 kHz

SWT 37.8 ps @ VBW 1 MHz  Mode Auto FFT

@ 1Pk View

‘ M1[1]

M3

10 d Ml

D1 7.110 dBr

-19.33 dBm|
5.6890509 GHz|

7.11 dBm)|
5.7041960 GHZ|

-30dl

WM

-40 dl

-sod

-60 dl

-70dB

CF 5.7 GHz 1001 pts

Span 40.0 MHz

Marker

X-value | y-value | _Function

Function Result |

Type | Ref | Tre |

M1 1 5.6890509 GHz
Dz M1 1 21,8182 MHz 1.01 dB
[k} 1 £.704196 GHz 7.11 dém

-19.33 dBm

Il )

8.JUN.2020 04:

Date:
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Test Result of 99% Occupied Bandwidth
802.11a

Band Channel Frequency (MHz) 99% Bandwidth (MHz)

36 5180 17.02

U-NII-1 40 5200 17.14

48 5240 17.42

52 5260 17.14

U-NII-2A 60 5300 17.62

64 5320 17.54

100 5500 17.26

U-NII-2C 116 5580 16.98

140 5700 16.90
149 5745 17.10

U-NII-3 157 5785 16.94

165 5825 16.90

802.11a

Channel 36 Channel 40

Spectrum I'.l%:! Spectrum r'%:
Ref Level 20,00 dBm _ Offset 12.50 0B & RBW 300 kHz Ref Level 20,00 dém  Offset 12.50 dB @ RBW 500 kHz
o att 30d8 SWT  3T8ps @ VBW 1MHz  Mode Auto FFT lo att 30de  SWT 37815 @ VBW L MHz  made Auto FET
@ 1Pk View @ 1Pk Yiew
M1[1] +.68 dBm| M1[1] 4.99 dBm
N 5.1841960 GHZ] . 5.2041960 GHZ|
10 d mff&ﬁ,\{w 17.022077023 MHz2 o % 17.142857143 MHz
od ad W“\/’\,—"\K\‘
h 'K ; \K
104 -0 d
130 d
40d 40 d
50 d 50 di
sod 60 d
704 70 d
CF 5.18 GHz 1001 pts Span 40.0 MHz CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 5.184196 GHz 4.68 dem M1 5.204196 GHz 4.99 dBm
T 1 5.1714486 GHz -6.33 dém o Bw 17.022577023 MHz T1 1 5.1914086 GHz -6.07 dBm Oco Bw 17.142857143 MHz
T2 1 51884715 GHz -4.61 dBm T2 1 5.2085514 GHz -5.15 dBm
)il ] R T il ] WRNN D

ate: 8.JUN.2020 03:37:00 Date: 8.JUN.2020 03:39:07
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802.11a

Channel 48

Channel 52

Spectrum r‘%: Spectrum u%:
Reflevel 20,00 cBm  Offset 12,50 0B @ RBW 300 kHz Ref Level 20,00 dBm  Offset 12.50 db & RBW 300 kHz
o att 3008 SWT  37.8ps @ VBW _1MHz  Mode Auto FFT o att 30d8  SWT  37.8ps @ YBW 1 MHz  Mode Autg FFT
@ 1Pk view @ 1Pk view
MI[1] .18 dBm| MI[1] 4.07 dBm|
i 5.2441960 GHz| 5.2641960 GHz
10 d cacew 17.422577423 MHz o % 17.142857143 MHz
- ;W o - WW k
-10 dém -10 dBm
5 A ' 50 b \x A
 204Ems e i
-30d| =30 di
-40 d -40 di
50 d 50 df
-60 dBm -60 dem
70 d 70 df
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
ML 1 5.244196 GHz M1 1 5264196 GHz 4,97 dBm
TL 1 52312887 GHz Occ Bw 17422577423 MHz T1 1 5.2514086 GHz -6.32 dBm Occ Bw 17.142857143 MHz
TZ 1 5,2487113 GHz T2 1 5.2685514 GHz -5.23 dém
Il J b ) ) b v
Date: 8.JUN.2020 03 Date: 8.JUN.2020 03:42:30

Channel 60

Channel 64

Spectrum Spectrum o
Ref Level 20,00 cBm  Offset 12,50 B @ RBW 300 kHz Ref Level 20,00 dém  Offset 12,50 dB e RBW 300 kHz
lo_att 30d8  SWT  37.8ps @ VBW _1MHz  Mode suto FFT o att 30d8  SWT  37.8ps @ VBW 1 MHz  Mode suto FFT
@ 1Pk View @ 1Pk view
M1[1] 6.06 dBm| M1[1] 6.06 dBm
P i 5.3041960 GHZ| u e 5.3241960 GHz
10 Ow"w 17.622377622 MHZz| 10 O% 17.542457542 MHz|
o "W . W
Y % ; ¥
-10d \M/ -10d
. ATy AV N»»/ ™
W?‘-‘ww o T
-30d
-40 dB -40 dpy
=50 d| =50 d
-60d 60 d
-70di =70 di
CF 5.3 GHz 1001 pts Span 40.0 MHz CF 5.32 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-valua | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-valua |__Function | Function Result |
M1 1 5.304196 GHz 6.06 dBm M1 1 5.324196 GHz 6.06 dBm
Tt 1 5.2912488 GHz -7.27 dém Occ Bw 17.622377622 MHz T1 1 5.3112887 GHz -6,75 dBm Occ Bw 17542457542 MHz
T2 1 5.3088711 GHz -9.27 dBm T2 1 5.3288312 GHz -5,00 dBm

Il

Date: 8.JUN.2020
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802.11a

Channel 100

Channel 116

Spectrum r‘%’ Spectrum u%:
Ref Level 20,00 dBm  Offset 12,50 dB & RBW 300 kHz RefLevel 20.00 dBm  Offset 12.50 dB @ RBW 300 kHz
lo_att 30dB  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT lo Att 30de  SWT  37.8us @ VBW  1MHz  Mode Auto FFT
(@ 1Pk View @ TPk View
M1[1] 7.91 dBm)| M1[1] 7.69 dBm|
0 M1 5.5048350 GHz| 10d ML 5.5842360 GHz
17.262737263 MHz| 16.983016983 MHz
i [P ]
0de . M [t o d Ty 2
-10 di W\f/f K\W -10 dem \
-30d -30 dBm
-40 dBm 40 d
-50dB 50 d
-60 dBm 60 d
-70d -70 dB
CF 5.5 GHz 1001 pts Span 40.0 MHz GF 5.58 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.504835 GHz M1 1 5.584236 GHz 7.69 dem
T1 1 5.4912887 GHz Occ Bw 17.262737263 MHz T1 1 5.5714486 GHz -2.69 dBm Occ Bw 16.983016963 MHz
T2 1 5.5085514 GHz T2 1 5.5384316 GHz -1,48 dBm
Il ) ) ] ] )
Date: 8.JUN.2020 ate: 8.JUN.2020 03:49:51

Channel 140

Channel 149

Spectrum Spectrum o
Ref Level 20,00 dBm  Offset 12.50 dB & RBW 300 kHz RefLevel 20.00 dém  Offset 12.50 dB @ RBW 300 kHz
lo Att 30 R SWT  37.8ps ® VBW 1 MHz  Mode Auto FFT o Att 30dE SWT  378ps @ VBW 1MHz Mode auto FFT
@ 1Pk View @ 1Pk View
M1[1] 7.04 dBm| M1[1] 8.74 dBm
104 M1 5.7042360 GHz od M1 5.7498350 GHz
[l 16.903096903 MHZ| 17.102897103 MHz
oot M‘G ]{Jwv”“"’“”‘“fv‘\ he
od A od as
-10d \ -10d \
:;}S/‘/\ SRV & e
-40 d -40 dB
-50 d -s0d
-60 d 60 d
-70dB -70d
CF 5.7 GHz 1001 pts Span 40.0 MHz GF 5.745 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result | Type | Ref | Trc | X-value | ¥-value |__Function | Function Result |
M1 1 5.704236 GHz 7.04 dBm M1 1 5.749835 GHz 3.74 dem
Ti 1 £.6014885 GHz -2.76 dBm Occ Bw 16,903096903 MHz T1 1 5.7363686 GHz -2.86 dBm Oce Bw 17.102897103 MHz
T2 1 £.7083916 GHz -1.65 dBm T2 1 57534715 GHz -0.68 dBm
Il ) ) i ) b
Date: 8.JUN.2020 03:51:27

Date: 8.JUN.2020
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802.11a

Channel 157

Channel 165

Spectrum

(=)

Ref Level 20,00 dém Offset 12,50 dB & RBW 300 kHz
|& Att 30dB SWT 37.8 ps @ YBW 1 MHz Mode 4uto FFT

Spectrum

(®)

Ref Level 20,00 dém

Offset 12,50 d& & RBW 300 kHz

o att 30d8  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT
@ 1Pk view @ 1Pk view
MI[1] .07 dBm| MI[1] 7.48 dBm|
104 M1 5.7892360 CHz| 04 M1 5.8202360 GHz
16.943056943 MHz O By 16.903096903 MHz
R KHMME [ KR
B e e
od / \ o
-10 dém -10 dBm
20 = e :}d\ﬂ/ RN A
30 d 50 df
-40 d -40 di
50 d 50 df
-60 dBm -60 dem
70 d 70 df
CF 5.785 GHz 1001 pts Span 40.0 MHz CF 5.825 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value v-value | Function Function Result | Type | Ref | Tre | X-value Y-value | Function | Function Result |
ML 1 5.780236 GHz 8.07 dbm M1 1 5,820236 GHz 7.48 dBm
TL 1 57764486 GHz -2.46 dBm Occ Bw 16,943056043 MHz T1 1 5.8164885 GHz -2.74 dém Occ Bw 16.903006903 MHz
TZ 1 5,7933916 GHz -0.64 dBm T2 1 5.8333916 GHz -1.33 dém

Il

Date: 8.JUN.2020

03:56:15

i

Date: 8.JUN.2020 03:
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802.11n HT20

Band

Channel

Frequency (MHz)

99% Bandwidth (MHz)

36 5180

18.06

U-NII-1

40 5200

18.10

48 5240

18.74

52 5260

18.22

U-NII-2A

60 5300

18.82

64 5320

18.78

100 5500

18.06

U-NII-2C

116 5580

18.14

140 5700

17.86

149 5745

18.14

U-NII-3

157 5785

17.98

165 5825

17.94

802.11n HT20

Spectrum r‘%‘ Spectrum nv:\:(
Ref Level 20,00 dBm  Offset 12.50 dB & RBW 300 kHz Ref Level 20.00 dBm  Offset 12,50 db @ RBW 300 kHz
lo_att 3B SWT  37.8ps @ VBW 1 MHz  Mode Auto FFT lo_Att 30de SWT  378us @ VBW 1 MHz Mode Auto FFT
(@ 1Pk View @ 1Pk View
M1[1] 4.41 dBm)| mMi[1] 5.09 dBm|
0 d 5.1842360 GHz| 10ds 5.1966830 GHz|
O B 18.061938062 MHz| T Occ Bw 18.101898102 MHz|
0d e s W od WMM
-10d f \K -10d /f‘ k
-20d 20d ] 7
e Ve ] [
-30 dBm -30 dBm
-40d 40 d
-s0d 50 d
-60d 60 d
7o d 70d
CF 5.18 GHz 1001 pts Span 40.0 MHz GF 5.2 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 £.184236 GH2 4.41 dBm M1 1 5.196683 GHz £.09 dém
TL 1 5171048 GHz -4.18 dBm Occ Bw 18061938062 MHz T1 1 5.191009 GHz -4,22 dém Occ Bw 18,101898102 MHz
12 1 5.1881108 GHz -4,58 dBm T2 1 5.2091108 GHz 4,50 dBm
il ] WRRERANED il ] ARRRNNED e
Date: 8.JUN.2020 04:00:50 Date: 8.JUN.2020 04:02:58
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802.11n HT20

Channel 48

Channel 52

Spectrum r‘%’ Spectrum n%:(
Ref Level 20,00 cBm  Offset 12,50 dB @ RBW 300 kHz Ref Level 20.00 dém  Offset 12,50 db @ RBW 300 kHz
o att 3008 SWT  37.8ps @ YBW 1 MHz _ Mode Auto FFT lo_att 30de  SWT  37.8us @ YBW _1MHz Mode Auto FFT
@ 1Pk View @ 1Pk visw
MI[1] 5.61 dBm)| MI[1] 4.87 dBm|
5.2441560 GHz| 5.2641960 GHz,
10 d d\%’%&iﬂ/—m’ 18.741258741 MHz 1o mmm 18.221778222 MHz
e § b : [ srin]
-10 di -10d [‘/./
|20 o 20 dB T
-30dl =30 d
-40 dBm -40 dBm
-50.dB 50 dB
-60 dBm 60 dBm
70 d 70d
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 5.244158 GHz M1 1 5.264196 GHz 4,57 dBm
T1 1 5,2308492 GHz Occ Bw 18.741258741 MHz TL 1 5.250969 GHz -5.11 dBm Occ Bw 18,221778222 MHz
T2 1 5.2435304 GHz B T2 1 5.2691908 GHz -5.81 dBm
i ) ) ) J b
Date: 8.JUN.2020 04:04:50 Date: 8.JUN.2020 04

Channel 60

Channel 64

Spectrum Spectrum o
Ref Level 20,00 dBm  Offset 12.50 dB & RBW 300 kHz Ref Level 20.00 dBm  Offset 12.50 dé & RBW 300 kHz
lo Att 30 R SWT  37.8ps ® VBW 1 MHz  Mode Auto FFT lo Att 30de SWT  37.8)s @ VBW 1MHz Mode Auto FFT
@ 1Pk View @ 1Pk view
M1[1] 5.96 dBm| M1[1] 5.85 dBm
| 5.3041960 GHz i 5.3241960 GHz
0 d D"”m 18.821178821 MHZ| 1o Jﬂm 18.781218781 MHz
oy eermn ] e |
od od
i ¢ ¢
-10d -10d
-30d -20d
-40 d -40d
-50 d sod
-60 d -60d
-70dB -70 dB
CF 5.3 GHz 1001 pts Span 40.0 MHz GF 5.32 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.304196 GHz 5.96 dBm M1 1 5.324196 GHz 5.85 dém
Ti 1 £.2907293 GHz -8.63 dBm Occ Bw 18,821178821 MHz T1 1 5.3107692 GHz -7.68 dém Occ Bw 18.781218781 MHz
T2 1 £,3005504 GHz -0.48 dBm T2 1 £.3205504 GHz -0.00 dém
Il ) ] 1 J )
Date: 8.JUN.2020

Date: 8.JUN.2020 04:
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802.11n HT20

Channel 100 Channel 116

Spectrum r‘%’ Spectrum n%:
Ref Level 20,00 cBm  Offset 12,50 dB @ RBW 300 kHz Ref Level 20.00 dém  Offset 12,50 db @ RBW 300 kHz
o At 30dB SWT  37.8us ® YBW _1MHz _Mode duto FFT o _att 30de  SWT  37.8ps @ YBW 1 MHz  Mode Auto FFT
@ 1Pk View @ 1Pk visw
MI[1] 6.84 dBm)| MI[1] 7.53 dBm|
P L 5.4966830 GHz| p M1 5.5766830 GHz,
10 BIN QoeRy 18.061938062 MHz 1o WMM% 18.141858142 MHz
ode R [ o b T
-10 4l /J/j K -10 d ]
o0 B Ao 0 QB A —]
-30 dl =30 d
-40 dBm -40 dBm
-50.dB 50 dB
-60 dBm 60 dBm
70 d 70d
CF 5.5 GHz 1001 pts Span 40.0 MHz CF 5.58 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 5.406653 GHz 6.84 dBm M1 1 5.576683 GHz 7.53 dBm
T1 1 5.431048 GHz -2.65 dBm Occ Bw 18.061938062 MHz TL 1 5.570969 GHz -1.93 dBm Occ Bw 18,141858142 MHz
T2 1 5.5091109 GHz -2.90 dBrm T2 1 5.5891109 GHz -1.98 dBm
i ] ) e )il ] 0

Date: 8.JUN.2020 04:13:43 Date: 8.JUN.2020

Channel 140 Channel 149

Spectrum Spectrum
Ref Level 20,00 cBm  Offset 12,50 dB & RBW 300 kHz RefLevel 20.00 dBm  Offset 12.50dB @ RBW 300 kHz
lo_att 30 R SWT  37.8ps ® VBW 1 MHz  Mode Auto FFT lo_att 30dE  SWT  378ps @ VBW 1MHz Mode auta FFT
@ 1Pk View (@ 1Pk View
M1[1] 7.18 dBm)| mMi[1] 8.61 dBm|
P ML 5.6966830 GHz| a M1 5.7416830 GHz|
0 M QgeBu 17.862137862 MHZ] 1o WMMW 18.141858142 MHz|
2] 52 1]
od od ]
-10d -10d
-20d
30 d 20 d
-40d 40 d
-s0d 50 d
-60d 60 d
-70dB -70 dB
CF 5.7 GHz 1001 pts Span 40.0 MHz GF 5.745 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.606683 GH2 7.18 dBm M1 1 5.741683 GHz .61 dém
TL 1 5.6911289 GHz -1.95 dBm Occ Bw 17.862137862 MHz T1 1 5.735969 GHz -0.97 dém Occ Bw 18,141858142 MHz
T2 1 £.708991 GHz -2.01 dBm T2 1 £.7541100 GHz -1,22 dém
il ] MUY il ] MMRRD

Date: 8.JUN.2020 04:21:40 Date: 8.JUN.2020
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802.11n HT20

Channel 157

Channel 165

Spectrum

r‘%’ Spectrum n%:(
Ref Level 20,00 dém  Offset 12,50 dBé & RBW 300 kHz RefLevel 20.00 dém Offset 12,50 dB & RBW 300 kHz
|& Att 30db  SWT 37.0 ps @ YBW 1 MHz  Mode auto FFT |& Att 30dB SWT J7.8ps @ YBW 1 MHz Mode Auto FFT
@ 1Pk View @ 1Pk visw
7.82 dBm| Mi[1] 7.15 dBm|
104 5.7891960 GHz| 104 M1 5.8291960 GHz
17.982017982 MHz| Bw 17.942057942 MHz
0d / 0dB /
-10 4l /4 -10 d \\
e e | M, ]
-30 dl =30 d
-40 dBm -40 dBm
-50dB -50 dB
-60 dBm -60 dBm
-70dl -70d
CF 5.785 GHz 1001 pts Span 40.0 MHz CF 5.825 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.789196 GHz 7.82 dBm M1 1 £.820196 GHz 7.15 dBm
T1 1 5.776048 GHz -0.94 dém Occ Bw 17982017982 MHz T1 1 5.916049 GHz -1.33 dém 0cc Bwr 17,942057942 MHz
T2 1 5.794031 GHz -1.13 dBrm T2 1 5.833991 GHz -1.82 dBm
i ) ) ) J )
Date: 8.JUN.2020 04:24:55 Date: 8.JUN.2020 04:26:20
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Test Resultof 6 dB Bandwidth

802.11a

Band

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Limit

Sl
(kHz) esu

U-NII-3

149

5745

16.50

>500 Pass

157

5785

16.46

>500 Pass

165

5825

16.46

>500 Pass

Channel 149

Channel 157

Spectrum n%: Spectrum r‘%‘
Ref Level 20.00 dBm  Offset 12,50 B @ RBW 100 kHz Ref Level 20.00 dém  Offset 12.50 dB @ RBW 100 kHz
lo_att 30d8  SWT 048 ps @ VBW 300 kHz _ Mode #uto FFT o att 30dB  SWT  94.8 s @ VBW 300 kHz  Mode auto FFT
@ 1Pk View @ 1Pk view
M1[1] -3.28 dBm] MI[1] ~4.19 dBm|
P 5.7367682 GHZ| u 5.7767682 GHz
10 [E] M3[1] 3.38 dBm)| 10 e mM3[1] 2.60 dBm)
. 2 5
o D1 3.380 dém Al " .7425620 GHZ| o 01_2.500 derr . ] T 5.7825620 GHz
D2 -2.620 denr I D2 -3.400 dBm |
-104d / \ -10d \m
204 WM‘\J\"” L 4 20 d -
—_ AAM P
Ll o
40 dB -40 dpy
-sod sod
-60 dB 60 dby
-7od o -7od 2
Fi H F1 H
[l Il
GF 5.745 GHz 1001 pts Span 40.0 MHz GF 5.785 GHz 1001 pts Span 40.0 MHz
marker Marker
Type | Ref | Trc | X-valua | Y-value |__Function | Function Result Type | Ref | Tre | X-value | Y-valua |__Function | Function Result
1 57367682 GHZ -3.28 dbm [ 1 5.7767682 GHz —4.19 dem
o2l M1 1 16.5035 MHz 1.72 dB p2| M1 1 16.4635 MHz 4.24 dB
[E] 1 5742562 GHz 3.38 dém 3 1 5782562 GHz 2,60 dBm
Date: 8.JUN.2020 03:52:52 Date: 8.JUN.2020

Channel 165

Spectrum

(=)

Ref Level 20.00 dem
| att 30 dB

offset
SWT

12,50 d
94.8

B @ RBW 100 kHz

s @ VBW 300 kH2  Mode Auto FFT

@ 1Pk View

M1[1]

10d |

M3[1]

-4.85 dBm|
5.8167682 GHz|
2.20 dBm)|
5.8225620 GHZ|

0 dem 01 2200 dnlzm

sy

D2 -3,
-10d

00 dBmr

-20 dBm

o

—

-40d

-90dl

-60d

-70d

F1

CF 5.825 GHz

1001 pts

Span 40.0 MHz

Marker

X-value

| v-value |__Function |

Function Result

Type | Ref | Trc |
M1 1

D2
M3

M1 1

1

5.8167682 GHz
16.4635 MHz
5.822562 GHz

-4.85 dBm
4.43 dB
2.20 dBm

Il

Date: 8.JUN.2020

03:57

127
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Prifbericht- Nr.:
Test Report No.

60369886 001

802.11n HT20

Band

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Limit
(kHz)

Result

149

5745

17.58 >500

Pass

U-NII-3

157

5785

17.58 >500

Pass

165

5825

17.58 >500

Pass

Channel 149

Channel 157

Spectrum 57 Spectrum nv:\:(
Ref Level 20.00 dBm  Offset 12,50 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 12.50dB @ RBW 100 kHz
lo_att 30 R SWT  94.8ps @ VBW 300 khz  Mode Auto FFT lo_att 30dE  SWT  94.8ps @ VBW 300 kHz Mode auta FFT
@ 1Pk View @ 1Pk View
M1[1] -2.47 dBm| M1i[1] -3.33 dBm|
P 5.7362488 GHz| a 5.7762488 GHz|
10 I ] M3[1] 4.01 dBm)| 10 E ma[1] 3.16 dBm|
¥
o D1 4.010 dém " o : i i 5.7422030 GHz| o3 D1 3.160 dém i i - e .7822030 GHz|
02 -1,990 dBn f D2 -2.240 dBm 1
-10d Mujf 1\,\1‘ -10d )J‘/J, k
-20d -20 d i M
s ) L MM Pt pudy
e i
-40d 40 d
-s0d S0 d
-60d 60 d
-70dB Fo -70 dB F2
Fi ‘ F1 ‘
1 |
CF 5.745 GHz 1001 pts Span 40.0 MHz GF 5.785 GHz 1001 pts Span 40.0 MHz
Marker Marker
Type | Ref | Tre | X-value | y-value | _Function Function Result | Type | Ref | Trc | X-value | Y-value | Function Function Result |
1 5.7362488 GHz -2.47 dBm M1 1 5.7762488 GHz -3.33 dém
Dz M1 1 17,5824 MHz 2.31d8 o2l M1 1 17,5824 MHz 231 d8
[k} 1 £.742203 GHz 4.01 dém M3 1 5.782203 GHz 3.16 dem
Date: 8.JUN.2020 04:23:04 Date: 8.JUN.2020 04:24:34

Channel 165

Spectrum

(=)

Ref Level 20,00 dem
| att 30 dB

offset

SWT 948

12,50 dB @ RBW 100 kHz

s @ VBW 300 kb2 Mode auto FFT

@ 1Pk View

10d ‘

M1[1]

Ma[1]

-3.71 dBm|
5.8162488 GHz|
2.80 dBm)|

T D1 2800 dBm 4

.8222030 GHZ|

D2 -3.200 dem

T i

-10dB

-20d

v

AR

-40d

-S0 dBm

-60 dB

-7od

CF 5.825 GHz

1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc | X-value
1

| y-value |__Function |

Function Result

5.8162488 GHz
17.5824 MHz
5.6822203 GHz

pz| M1 1
M3 1

-3.71 dBm
2.13 dB
2.80 dBm

Il

Date: 8.JUN.2020 04:26:05




A TUVRheinland®

Seite A17 von A24
Page A17 of A24
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Test Result of Power Spectral Density
802.11a

Band Channel | Frequency (MHz) | PSD (dBm/MHz) M?;(:;n;/rpm_l[zlr; t Result

36 5180 2.70 11 Pass

U-NII-1 40 5200 3.07 11 Pass
48 5240 3.88 11 Pass

52 5260 3.09 11 Pass

U-NII-2A 60 5300 414 11 Pass
64 5320 3.87 11 Pass

100 5500 5.82 11 Pass

U-NII-2C 116 5580 5.73 11 Pass
140 5700 5.05 11 Pass

802.11a

Spectrum né: Spectrum u%:
Ref Level 20.00 d8m  Offset 12.50 dB @ RBW 1 MHz Ref Level 20.00 dBm  Offset 12.50 08 @ RBW 1 MHz
lo att J0dE SWT 1ms @ YBW 3 MHz Mode Auto Sweep o att 30ds  SWT ims @ YBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 1004100
@ 1Rm View @ 1Rm View
M1[1] 2.70 dBm)| M1[1] 3.07 dBm)|
5.1841960 GHz| 5.1971230 GHz
10 1048
1 M1
. A4
od od \
-104d / \ -10d / \
20d ! 20 d }
3048 i b B i M il
-40d -40d
-sod s0d
-60d -60d
-70dB 70 dy
CF 5.18 GHz 1001 pts Span 40.0 MHz CF 5.2 GHz 1001 pts Span 40.0 MHz
e ————
il CERNNNEED wa il (RRRRNEED e
8.JUN.2020 N.2020
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802.11a

Channel 48

Channel 52

Spectrum né: Spectrum u%:
Ref Level 20.00 dém  Offset 12.50 dB @ RBW 1 MHz Ref Level 20,00 dBm  Offset 12,50 d& @ RBW 1 MHz
lo att J0dE SWT 1ms @ YBW 3 MHz Mode Auto Sweep o att 30ds  SWT 1ms @ YBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 1004100
@ 1Rm view @ 1Rm view
M1[1] 3.88 dBm)| M1[1] 3.09 dBm)|
5.2437160 GHz| 5.2627570 GHz
10 dBm " 10 dBm
od / 0 \
-104d V{ -10d f/ \
-0 d 20 d
it by O e NS
-40 d| -40 d
-sod 50d
-60d 60 d
-70dB 70 dy
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz
Il v ) v
Date: 8.JUN.2020 03:41:09 Date: 8.JUN.2020 03:43:10

Channel 60

Channel 64

Date: 8.JUN.2020 03:

Spectrum Spectrum o
Ref Level 20.00 dém Offset 12.50 dB @ RBW 1 MHz Ref Level 20,00 dBm  Offset 12,50 d8 @ RBW 1 MHz
lo Att 30de SWT 1ms @ VBW 3MHz Mode Auto Sweep |® Atk 0de SWT 1ms ® VBW 3MHz  Mode suto Sweep
SGL Count 100/100 SGL Count 100/100
@ 1R View @ 1R view
M1[1] +.14 dBm)| mM1[1] 3.87 dBm|
5.2959640 GHZ| 5.3230370 GHz
10l 10d
M1 M1
| earterr= k4
0 dem / \\ 0dem \
-10dB J{ \h -10 dy f/ \\
-20 4 /i i -20 df b
30 d =40
-40d -40d
-sod =od
-60 dBm -60 dBm
-70d -70d
CF 5.3 GHz 1001 pts Span 40.0 MHz CF 5.82 GHz 1001 pts Span 40.0 MHz
Il o I
Date: 8.JUN.2020 03:
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802.11a

Channel 100

Channel 116

Spectrum

(=)

Ref Level 20.00 dém Offset 12,50 dB @ RBW 1 MHz

Spectrum

(=)

Ref Level 20.00 dém

Offset 12,50 d& @ RBW 1 MHz

lo att 30de SWT 1ms @ YBW 3MHz  Mode Auto Sweep o att 30ds  SWT 1ms @ YBW 3MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
(@ 1”m View @ 1Rm view
MI1[1] 5.82 dBm| M1[1] 5.73 dBm|
5.5019980 GHz| 5.5770830 GHz
10 dem T 10 dem T
X h 4
[ |
0d / \ od / \
-10d MM{ kﬂw‘ -10 ”M \W
-20 4l . -20 df j i
30de W
-40 df -40 i
-50 -50 d
-60 d 60 i
-70de 70 de
CF 5.5 GHz 1001 pts Span 40.0 MHz CF 5.58 GHz 1001 pts Span 40.0 MHz
Il ] N -
Date: 8.JUN.2020 03:48:33

Date: 8.JUN.2020 03:50:17

Channel 140

Spectrum

=

Ref Level 20.00 dBm
|= Att 30 dB
SGL Count 100/100

Offset 12,50 dB @ RBW 1 MHz

SWT 1ms @ VBW 3 MHz Mmode auto Sweep

@ 1rm View

M1[1]

5.05 dBm)|
5.6982820 GHZ|

0 dem;

“i0de 7/

-20d ')‘r)

plny,

-40 d|

]

-sod

-60 dBm-

-70d

CF 5.7 GHz 1001 pts

Span 40.0 MHz

Il

8.JUN.2020

Date:

03:51:54
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802.11n HT20

Band

Channel

Maximum Limit

Frequency (MHz) | PSD (dBm/MHz) (dBm/MHz) Pass / Fail
36 5180 2.75 11 Pass
U-NII-1 40 5200 3.18 11 Pass
48 5240 3.94 11 Pass

U-NII-2A

52

5260

3.02

1

Pass

60

5300

3.94

11

Pass

64 5320 3.98 1 Pass
100 5500 4.67 11 Pass
U-NII-2C 116 5580 5.79 11 Pass
140 5700 5.05 11 Pass

802.11n HT20

Channel 36

Channel 40

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 12.50 0B @ RBW 1 MHz Ref Level 20.00 dBm  Offset 12.50 08 @ RBW 1 MHz
|& Att 30dB SWT 1ms @ VBW 3 MHz Mode Auto Sweep [@ Att 30de SWT 1ms @ YBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@ 1Rm View @1Rm View
M1[1] 2.75 dBm| M1[1] 3.18 dBm)|
5.1838360 GHZ| 5.2015980 GHz
10 df 1048
[ M1
Al Y.
Phussinse)
0d / \ 0d Lisiontasm | \
-104d J/ \] -10d / \
20 d -z0d
3 I b, |29, o i Tt
-40 d| -40 d
-sod 50d
-60d 60 d
-70dB 70 dy
CF 5.18 GHz 1001 pts Span 40.0 MHz CF 5.2 GHz 1001 pts Span 40.0 MHz
m———— m———
CIRNRNRRY wa il CINRNRRED e

Il

8.JUN.2020

04:03:

28
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802.11n HT20

Channel 48

Channel 52

Spectrum

(=)

Ref Level 20,00 dBm  Offset 12,50 dB & RBW 1 MHz

Spectrum

(®)

Ref Level 20,00 dém

Offset 12,50 d& @ RBW 1 MHz

Date: 8.JUN.2020 04:05:

|& Att 30de  SWT 1ms @ VYBW 3 MHz Mode Auto Sweep [@ Att 30de  SWT 1ms @ ¥BW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@ 1Rm View @ 1Rm Wiew
M1[1] 3.94 dBm| M1[1] 3.02 dBm
5.2441560 GHz| 5.2616780 GHz|
10 d 10d
1 M1
it WW T
od od
-10d| )// \\ -10 d // \\\
-20 di -20 di
To Y S b
-40 dBm -40 dBm
-50dB -50 db
-60 df =60 d
-70di =70 di
CF 5.24 GHz 1001 pts Span 40.0 MHz CF 5.26 GHz 1001 pts Span 40.0 MHz

i

Date: 8.JUN.2020 04:07:03

Channel 60

Channel 64

Spectrum

(=

Ref Level 20,00 dBm
|& Att 30 dB

Offset 12,50 B @ RBW 1 MHz

SWT 1ms @ VBW 3 MHz Mode auto Sweep

Spectrum

&)

Ref Level 20.00 dém

Offset 12,50 d& @ RBW 1 MHz

lo att 30de SWT 1ms @ VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@ 1Rm View @ 1Rm Wiew
mMi[1] 3.94 dBm)| Mi[1] 3.98 dBm)|
5.3035160 GHz| 5.3237560 GHz|
10 df 10d
1] M
PO R I, 2 DeR— &
0d / \ od / \
-10 df J),( \ -10 d J” \
-20 dém -20 dém
-30 di -30 di
-40 d -40 di
-50 di -50 di
-60 o 60
=70 df =70 d
CF 5.3 GHz 1001 pts Span 40.0 MHz CF 5.32 GHz 1001 pts Span 40.0 MHz
i v i ]
Date: 8.JUN.2020
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802.11n HT20

Channel 100

Channel 116

Spectrum r‘%: Spectrum u%:
Ref Level 20,00 dBm  Offset 12,50 B @ RBW 1 MHz Ref Level 20,00 dém  Offset 12,50 d& @ RBW 1 MHz

lo att J0de SWT 1ms @ YBW 3 MHz Mode Auto Sweep lo Att 30ds SWT ims @ YBW 3 MHz Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
@ 1Rm View @1Rm view

M1[1] 4.67 dBm| M1[1] 5.79 dBm)|

5.5044760 GHz| 5.5766830 GHz
10 df T 104 o
h 4
FFUREFSTRPARS RS [N & ST
od / \ 0 \
-104d )I/ 1\“ -10d /J \l‘“
-20 d| T -20 di i
o' W
-40 dBm -40 dBm
-50dB -50 dy
-60 d| =60 d
-7od -7od
GF 5.5 GHz 1001 pts Span 40.0 MHz GF 5.58 GHz 1001 pts Span 40.0 MHz
Il o i
Date: 8.JUN.2020 04:14:09

Channel 140

Spectrum

(=

Ref Level 20,00 dBm Offset 12,50 dB & RBW 1 MHz

| Att 30de  SWT 1ms @ VBW 3 MHz Mode auto Sweep
SGL Count 1007100
@ 1Rm View
M1[1] 5.05 dBm)|
5.6961240 GHZ|
10 d T
. P
o4 / [,
-10d|

-20 dBm '/

_30 dB st

-40 d|

-sod

-60 dl

-70d

CF 5.7 GHz 1001 pts

Span 40.0 MHz

Il

8.JUN.2020

Date: 04:22:05

]




Prifbericht- Nr.:
Test Report No.

60369886 001

A TUVRheinland®

Seite A23 von A24
Page A23 0of A24

Test Result of Power Spectral Density

802.11a

Band Channel (MHz)

Frequency
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Result
(dBm/500kHz) | (dBm/500kHZ) | oo
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802.11n HT20

Band Channel

Frequency
(MHz)

PSD

(dBm/500kHz)

Limit

Result
(dBm/500kHZ) | ~oo-

149

5745 3.5

30 Pass

U-NII-3 157

5785 2.93

30 Pass

165

5825 2.64

30 Pass
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Appendix B: Test Results of Radiation Spurious Emissions & Mains

Conducted Emission

Band Edges, 4.5GHz ~ 7GHz
U-NIiI-1

802.11a

CH 36 (Horizontal) Peak

CH 36 (Vertical) Peak
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802.11a

CH 36 (Horizontal) Average

CH 36 (Vertical) Average
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802.11a

CH 40 (Horizontal) Peak

CH 40 (Vertical) Peak
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802.11a

CH 40 (Horizontal) Average

CH 40 (Vertical) Average
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802.11a

CH 48 (Horizontal) Peak

CH 48 (Vertical) Peak
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802.11a

CH 48 (Horizontal) Average

CH 48 (Vertical) Average
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802.11n HT20

CH 36 (Horizontal) Peak

CH 36 (Vertical) Peak




Prifbericht- Nr.:

Test Report No. 60369886 001

A TUVRheinland®

Seite B8 von B81
Page B8 of B81

802.11n HT20

CH 36 (Horizontal) Average

CH 36 (Vertical) Average
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802.11n HT20

CH 40 (Horizontal) Peak

CH 40 (Vertical) Peak
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802.11n HT20

CH 40 (Horizontal) Average

CH 40 (Vertical) Average
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802.11n HT20

CH 48 (Horizontal) Peak

CH 48 (Vertical) Peak
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802.11n HT20

CH 48 (Horizontal) Average

CH 48 (Vertical) Average
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Band Edges, 4.5~7GHz
U-NII-2A

802.11a

CH 52 (Horizontal) Peak CH 52 (Vertical) Peak
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802.11a

CH 52 (Horizontal) Average

CH 52 (Vertical) Average
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802.11a

CH 60 (Horizontal) Peak

CH 60 (Vertical) Peak
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802.11a

CH 60 (Horizontal) Average

CH 60 (Vertical) Average
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802.11a

CH 64 (Horizontal) Peak

CH 64 (Vertical) Peak
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802.11a

CH 64 (Horizontal) Average

CH 64 (Vertical) Average
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802.11n HT20

CH 52 (Horizontal) Peak

CH 52 (Vertical) Peak
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802.11n HT20

CH 52 (Horizontal) Average

CH 52 (Vertical) Average
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802.11n HT20

CH 60 (Horizontal) Peak

CH 60 (Vertical) Peak
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802.11n HT20

CH 60 (Horizontal) Average

CH 60 (Vertical) Average
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802.11n HT20

CH 64 (Horizontal) Peak

CH 64 (Vertical) Peak
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802.11n HT20

CH 64 (Horizontal) Average

CH 64 (Vertical) Average
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Band Edges,5.3GHz ~5.47GHz,5.725GHz
U-NII-2C

802.11a

CH 100 (Horizontal) Peak CH 100 (Vertical) Peak
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802.11a

CH 100 (Horizontal) Average

CH 100 (Vertical) Average




