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3F, No0.125, Sec. 2, Datung Road, Sijhih District, New Taipei
City 22183, Taiwan (R.O.C.)

Manufacturer: ATEN INTERNATIONAL CO., LTD.
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Product Name: 4K Wireless Presentation Switch
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Model No.: Main: VP2021
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FCCID JYX-VP2021
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Date of Test: April 06, 2023~ April 27, 2023
Issue Date: June 15, 2023

Approved By

Blue Yang

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Central RF Lab The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.10:2013 and the energy emitted by the
sample EUT comply with FCC rule part 815.407.

The results of this report relate only to the sample identified in this report.
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Revision History
Report Number [Revision Description Issue Date |Revised By|Remark
TERF2303000790ER 00 Original June 15, 2023 | Celery Wei
Note:

1 - The remark "*" indicates modification of the report upon requests from certification
body.

2 ~ Variant information of model numbers is provided by the applicant, test results of
this report are applicable to the sample EUT(S) received.
And are assessed as electrically identical in RF characteristics, therefore, no
further assessment required for the variant(s).
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1 GENERAL INFORMATION

1.1  Product Description
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Product Name:

4K Wireless Presentation Switch

Brand Name:

ATEN

Model No.:

Main: VP2021
Variant: VP2020/VP2030/VP2031

Model Difference:

Differences in functional and appearance

(Name/Version)

Hardware Version: MP

Firmware Version: N/A

EUT Series No.: 47A101124540065
Power Supply: 12V from AC/DC Adapter
Test Software Windows 10

1.2 Modulation & Data Rate

Modulation type:

64QAM, 16QAM, QPSK, BPSK for OFDM

256QAM for OFDM in 802.11ac

Transition Rate:

802.11 a: 6 - 54 Mbps

802.11 n_20MHz: up to 144.4 Mbps

802.11 n_40MHz: up to 300 Mbps

802.11 ac_20MHz: up to 173.4 Mbps

802.11 ac_40MHz: up to 400 Mbps

802.11 ac_80MHz:

up to 866.6 Mbps

1.3 Antenna Designation

Note:

Peak Directional
Antenna Freq. Antenna Gain
Type (MHz) 1 Gain (dBi) (dBi)
] 5150~5250 2.20 5.21
Dipole
5725~5825 2.31 5.32

1. Pre-scanned was done on the above antennas, measurements were demonstrated by
using the antenna with the highest gain as the worst case scenarios.

2. Antenna information is provided by the applicant.
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1.4 FCC

Rated Power(Avg) Modulation

Wi-Fi Frequency Range | Channels (dBm) (Worst Case) Technology

al 5180~5240
n_HT/

n_HT/ 5190~5230
ac_VHT
20M 5755-5795 2 15.93 dBm OFDM

15.99 dBm OFDM

15.99 dBm OFDM

N o B

15.98 dBm OFDM

ac VHT 5210 1 13.98 dBm OFDM

80M 5775 1 13.98 dBm OFDM
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1.5 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407

FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01
FCC KDB 662911 D01 Multiple Transmitter Output v02rO1

FCC KDB 291074 D02 EMC Measurement vO1

ANSI C63.10:2013

1.6  Test Facility

Laboratory Test Site Address Test Site Name F.CC Designa- .IC CA.B
tion number identifier
SAC1
SAC 2
SAC 3

o Conduction 1
No.134, Wu Kung Road, New Taipei Conducted 1

Industrial Park, Wuku District, New TWO0027

~ark, \ _ Conducted 2
Taipei City, Taiwan. Conducted 3

Conducted 4
Conducted 5

SGS Taiwan Ltd. Conducted 6
Central RF Lab. Conduction C TW3702
(TAF code 3702) SAC C
SAC D
SAC G
Conducted A

No.2, Keji 1st Rd., Guishan District,

Taoyuan City, Taiwan 333 Conducted B TWO0028

Conducted C

Conducted D

Conducted E

Conducted F

Conducted G

Note: Test site name is remarked on the equipment list in each section of this report as an indica-
tion where measurements occurred in specific test site and address.

1.7 Special Accessories

There are no special accessories used while test was conducted.
1.8 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

2.1  EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on a table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz
and 30MHz. The CISPR Quasi-Peak and Average detector mode is employed.
The two LISNs provide 50uH/50 ohm of coupling impedance for the measuring
instrument. Both lines of the power mains connected to the EUT were checked
for maximum conducted interference.

23.2 Conducted Test (RF)

The active antenna port of the unlicensed wireless device is connected to the
spectrum analyzer with attenuator to protect the instrumentation. If a second an-
tenna port is available, it is tested at one operating frequency, with other port(s)
appropriately terminated, to verify it has similar output characteristics as the fully
tested port.

2.3.3 Radiated Emissions

The EUT is a placed on a turn table. For emissions testing at or below 1 GHz,
the table height shall be 0.8 m above the reference ground plane. For emission
measurements above 1 GHz, the table height shall be 1.5 m. The turn table shall
rotate 360 degrees to determine the position of maximum emission level. EUT is
set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find
out the max. emission, the relative positions of this transmitter (EUT) was rotated
through three orthogonal axes and measurement procedures for electric field ra-
diated emissions above 1 GHz the EUT measurement is to be made “while
keeping the antenna in the ‘cone of radiation’ from that area and pointed at the
area both in azimuth and elevation, with polarization oriented for maximum re-
sponse.” is still within the 3dB illumination BW of the measurement antenna.
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2.4  Measurement Results Explanation Example

241 For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable
loss and attenuation factor between EUT conducted port and spectrum ana-
lyzer. With the offset compensation, the spectrum analyzer reading level is ex-
actly EUT RF output level.

2.5 Test Configuration
Conduction Setup

Conducted Setup

Radiated Setup

2.6  Control Unit(s)

AC Power-Line Conducted Emission Test Site: Conduction 1

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
AC/DC Adapter DELTA DPS-40AB-11 JABD?2243017436 N/A N/A
Notebook HP HSN-Q35C-4 5CD238GDV5 N/A N/A

Conducted Emission Test Site: Conducted 1

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.

Notebook HP HSN-Q35C-4 5CD238GDV5 N/A N/A
Radiated Emission Test Site: SAC1

EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
AC/DC Adapter DELTA DPS-40AB-11 JABD2243017436 N/A N/A
Notebook HP HSN-Q35C-4 5CD238GDV5 N/A N/A
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3 SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result

s15.007 | ACPowerbine conducted | compant
815.407(e) Emission Bandwidth Compliant

Maximum Conducted ,

815.407(a) Output Power Compliant
815.407(a) Power Spectral Density Compliant

§15.205 : . .

§15.209 Undeswablesgﬁglated Emis- Compliant
815.407(b)

Transmission in case of Ab-
815.407(c) sence of Compliant
Information
§15.203 Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES

4.1

Operating Frequencies

perated band in 5150 MHz ~5250 MHz:

Report No.: TERF2303000790ER
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Operated band in 5725 MHz ~5850 MHz:

20 M 40 M 80 M 20 M 40 M 80 M

Freq Freq Freq Freq Freq Freq
CHI (MHz) | |CH | (MHZ) || CH | (MHZ) CHI(MHz) | |CH | (MH2) || €H | (MH2)
36 | 5180 38 | 5190 || 42 | 5210 149 | 5745 151 ( 5755 [|155| 5775
40 | 5200 46 | 5230 153 | 5765 159 5795
44 | 5220 157 | 5785
48 | 5240 161 | 5805

165 | 5825

4.2 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.

2. Test program used to control the EUT for staying in continuous transmitting mode is pro-
grammed.

3. Investigation has been done on all the possible configurations for searching the worst
case. The given UE is pre-scanned among below modes.

Single Multiple
Modulation Transmission Chain Transmission | Transmission
Spatial Spatial
A 802.11a | Vv | Cho|Vv | Chl Ch2 Ch3 17X v 2TX
\% 802.11n | Vv | ChO| Vv | Chl Ch2 Ch3 17X v 2TX
v 802.11ac |V | Cho| Vv | Chl Ch2 Ch3 1TX v 2TX
802.11 ax Cho Chl Ch2 Ch3 17X 2TX
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4. Therefore, below summary is the modes of test configuration that yield the highest read-
ing and generate the highest emission chosen to carry out the relevantly mandatory test

items.
CONDUCTED TEST
FREQUENCY | AVAILABLE TESTED DATARATE ANTENNA
MODE MODULATION
BAND (MH2) CHANNEL CHANNEL (Mbps) PORT
5180~5240 3610 48 36,44,48
802.11a OFDM 6 2TX
5745~5825 14910 165 149,157,165
5180~5240 3610 48 36,44,48
802.11n_HT20 OFDM MCS0 2TX
5745~5825 14910 165 149,157,165
5190~5230 381046 38,46
802.11n_HT40 OFDM MCS0 2TX
5755~5795 15110 159 151,159
5210 42 42
802.11ac_VHT80 OFDM MCS0 2TX
5775 155 155
RADIATED EMISSION TEST (BELOW 1 GHz)
FREQUENCY | AVAILABLE TESTED DATA RATE ANTENNA
MODE MODULATION
BAND (MHz) CHANNEL CHANNEL (Mbps) PORT
5180~5240 3610 48 44
802.11a OFDM 6 2TX
5745~5825 14910 165 157
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY | AVAILABLE TESTED DATA RATE ANTENNA
MODE MODULATION
BAND (MHz) CHANNEL CHANNEL (Mbps) PORT
5180~5240 3610 48 36,44,48
802.11a OFDM 6 2TX
5745~5825 14910 165 149,157,165
5180~5240 3610 48 36,44,48
802.11n_HT20 OFDM MCS0 2TX
5745~5825 14910 165 149,157,165
5190~5230 3810 46 38,46
802.11n_HT40 OFDM MCS0 2TX
5755~5795 151 10 159 151,159
5210 42 42
802.11ac_VHT80 OFDM MCS0 2TX
5775 155 155

Note:
The field strength of radiated emission was measured as the EUT positioned in different or-

thogonal planes (E1/E2/H) based on actual usage of the EUT to pre-scan the emissions for
determining the worst case scenario.
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5 MEASUREMENT UNCERTAINTY

Test ltems Uncertainty
AC Power Line Conducted Emission +/- 232 dB
Output Power measurement +/- 1 dB
Emission Bandwidth +/- 153 Hz
Undesignable radiated emission measure- | 168 dB
ment
Peak Power Density +/- 216 dB
Temperature +/- 0.7 °C
Humidity +/- 3 %
DC / AC Power Source +/- 1 %
Radiated Spurious Emission Measurement Uncertainty
+/- 2.8 dB 9kHz~30MHz
Polarization: Vertical itk 482 dB 3O0MHz - 1000MHz
+/- 4.37 dB 1GHz - 18GHz
+/- 4.21 dB 18GHz - 40GHz
+/- 2.8 dB 9kHz~30MHz
Polarization: Horizontal b 454 dB 3O0MHz - 1000MHz
+/- 4.37 dB 1GHz - 18GHz
+/- 421 dB 18GHz - 40GHz

Note:

1. This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.

2. The conformity assessment statement in this report is based solely on the test re-
sults, measurement uncertainty is excluded.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6 MEASUREMENT EQUIPMENT USED

6.1 Emission from AC power line
AC Power-Line Conducted Emission Test Site: Conduction 1
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Test Software Audix e3 Ver. 9.210322 N.C.R N.C.R
LISN SCHWARZBECK NSLK 8127 1040 08/23/2022 08/22/2023
EMC Inst t EMCCFD300-BM-
Coaxial Cables nstruments 161207 06/22/2022 06/21/2023
Corp. BM-3000
EMI Test Receiver R&S ESCI 7 100759 08/22/2022 08/21/2023
6.2 Condcuted Measurement
Conducted Emission Test Site: Conducted 1
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
EXA Spectrum
KEYSIGHT N9010B MY59071571 05/19/2022 05/18/2023
Analyzer
Radio Test
Test Software SGS adio fes Ver. 21 N.C.R N.C.R
Software
Power Meter Anritsu ML2496A 1242004 10/26/2022 10/25/2023
Power Sensor Anritsu MA2411B 1207365 10/26/2022 10/25/2023
Power Sensor Anritsu MA2411B 1207368 10/26/2022 10/25/2023
Attenuator Mini-Circuit BW-S10W2+ 2 12/13/2022 12/12/2023
DCBlock Mini-Circuits BLK-18-S+ 1 12/13/2022 12/12/2023

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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6.3 Radiated Measurement
Radiated Emission Test Site: SAC1
EQUIPMENT TYPE MFR MODEL NUMBER SERIAL NUMBER LAST CAL. CAL DUE.
Horn Antenna SCHWARZBECK BBHA9120D D803 12/30/2022 12/29/2023
Bi-log Antenna TESEO CBL 6112D 35242 & AT-N0O555 12/27/2022 12/26/2023
Loop Antenna ETS.LINDGREN 6502 148045 10/05/2022 10/04/2023
Horn Antenna SCHWARZBECK BBHA9170 184 12/30/2022 12/29/2023
EXA Spectrum
KEYSIGHT N9010B MY60242081 10/06/2022 10/05/2023
Analyzer
Test Software Audix e3 Ver. 9.210322 N.C.R N.C.R
EMI Test Receiver R&S ESCI 7 100759 08/22/2022 08/21/2023
Site Cal SGS SAC1 N/A 01/01/2023 12/31/2023
Pre-Amplifier HP 8447D 2944A09469 12/13/2022 12/12/2023
Pre-Amplifier HP 84498 3008A01973 12/13/2022 12/12/2023
Pre-Amplifier EMCI EMC184045B 980135 10/27/2022 10/26/2023
Bandreject Filter |\ . o Tronics BRM50703 1 12/13/2022 12/12/2023
5150-5350
Bandreject Filter X X
Micro-Tronics BRM50705 1 12/13/2022 12/12/2023
5725-5875
8.6GHz High Pass . T04H86002600060S0
Filter Titan 1 210619-2-7 12/13/2022 12/12/2023
Coaxial Cable Huber Suhner succoflex 102 MY2622/2 12/13/2022 12/12/2023
Coaxial Cable Huber Suhner succoflex 104A 800086/4a 12/13/2022 12/12/2023
Coaxial Cable Huber Suhner EMC 1%'050'\/"5'\/'_ 160123 12/13/2022 12/12/2023
Coaxial Cable Huber Suhner SUCOFLEX 102 MY2630/2 12/13/2022 12/12/2023
Coaxial Cable Huber Suhner SUCOFLEX 102 MY22962/2 12/13/2022 12/12/2023

NOTE: N.C.R refers to Not Calibrated Required.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7 CONDUCTED EMISSION TEST

7.1 Standard Applicable

Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Limits
Frequency range (dBuV)
MHz Quasi-peak Average
0.15to 0.50 66 to 56 56 to 46
0.50to 5 56 46
51to 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

7.2  EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accord-
ance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and peripherals
were placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.
7.3  Test SET-UP

L) £ | juUE
B: Wall Plug

LISH Alicm

7.4 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed.

7.5 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closest to the limit.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number :TERF2303000790ER Test Site :Conduction 1
Test Mode ‘WLAN_5G Test Date :2023-04-27
Power :120V/60Hz Temp./Humi. :24.9/51
Probe L Engineer ‘WJ Lin
8ULev.reI (dBuW)
T
B0
50 =
4
40 z
5 7
30
20 Peak
10
Gt.'l.15 0.2 0.5 1 2 10 20 30
Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBuVv dB dBuVv dBuV dB
0.155 Average 17.14 10.25 27.39 55.74 -28.35
0.155 QP 36.74 10.25 46.99 65.74 -18.75
0.170 Average 12.87 10.25 23.12 54.98 -31.86
0.170 QP 34.34 10.25 44.59 64.98 -20.39
0.478 Peak 30.02 10.25 40.27 56.37 -16.10
1.220 Peak 22.13 10.57 32.69 56.00 -23.31
1.349 Peak 23.33 10.67 34.00 56.00 -22.00
14.354 Peak 27.14 10.79 37.94 60.00 -22.06
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Report Number :TERF2303000790ER Test Site :Conduction 1
Test Mode ‘WLAN_5G Test Date :2023-04-27
Power :120V/60Hz Temp./Humi. :24.9/51
Probe ‘N Engineer ‘WJ Lin
BclLev.rel (dBuW)
T
&0
50
Al
5
40 g
5]
30
20 Peak
10
0[Zl.15 0.2 0.5 1 2 10 20 30
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS
MHz PK/QP/AV dBpV dB dBpV dBuV dB
0.157 Average 16.91 10.25 27.16 55.62 -28.46
0.157 QP 36.94 10.25 47.19 65.62 -18.43
0.182 Average 13.81 10.25 24.06 54.41 -30.35
0.182 QP 33.38 10.25 43.63 64.41 -20.78
0.482 Peak 30.55 10.25 40.80 56.31 -15.50
1.220 Peak 21.78 10.57 32.35 56.00 -23.65
1.349 Peak 23.85 10.67 34.52 56.00 -21.48
14.354 Peak 27.25 10.73 37.98 60.00 -22.02

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8 EMISSION BANDWIDTH MEASUREMENT

8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3.

8.2  Test Setup

EUT Attenuator SPA

8.3 Measurement Procedure

Place the EUT on the table and set it in transmitting mode.
The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

Remove the antenna from the EUT and then connect a low loss RF cable from the An-
tenna port to the spectrum analyzer.

3.a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW
Sweep=auto,
Detector = Peak,
Trace Mode = Max Hold,
Manually readjust RBW until the RBW/EBW ratio is 1% based on EBW as ob-
served on the result of pre-sequence measurement.

3.b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high)
are completed.

5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.
a. Set the spectrum analyzer as
RBW = 100 kHz,
VBW = 3*RBW,
Span = large enough to capture all products of the modulation process,
Detector=Peak,
Sweep=auto
b. Mark the peak frequency and —6dB (upper and lower) frequency.

6. Repeat above procedures until all frequency of interest measured was complete.
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8.4 Measurement Result

8.4.1 FCC Occupied Bandwidth

802.11a_Cho0 802.11a_Ch1
26dB 26dB
Freq. .
(,m) BW Offset 10 L:é’ (8) (Fn;‘:l‘l) BW Offset 10 ":g (B)
(MHz) (d8) (MH2) (B)
5180 18.46 12.73 12.660 5180 18.37 12.73 12.640
5220 18.34 12.73 12.630 5220 18.36 12.73 12.640
5240 18.44 12.73 12.660 5240 18.39 12.73 12.650
802.11a_Cho0 802.11a_Ch1
6dB 6dB
Freq. Freq.
(MHZ) BW Offset 10 '('gg)(B) (Jﬁ‘l) BW Offset 10 '(':g)(B)
(MHz) (MHz2)
5745 16.33 12.73 12.130 5745 16.34 12.73 12.130
5785 16.33 12.73 12.130 5785 16.35 12.73 12.140
5825 16.34 12.73 12.130 5825 16.34 12.73 12.130
802.11a_Ch0 802.11a_Ch1
Freq. Me:;:red Limit Freq. Me:;:red Limit
MHz ) MHZz :
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
5240 5248.18 <5250 5240 5248.19 <5250
5745 5736.83 | >5725 5745 5736.82 | >5725
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802.11n_HT20_Ch1

26dB 26dB
Freq. Freq.
(N::i) BW Offset 10 '(':g)(B) (n;:‘;') BW Offset 10 '(':g)(B)
(MHz) (MHz)
5180 19.33 12.73 12.860 5180 19.29 12.73 12.850
5220 19.21 12.73 12.840 5220 19.33 12.73 12.860
5240 19.37 1273 12.870 5240 19.27 12.73 12.850
802.11n_HT20_Cho 802.11n_HT20_Ch1
6dB 6dB
. Freq.
(me) BW Offset 10 '(':g)(B) (n;:‘;') BW Offset 10 '(':g)(B)
(MHz) (MHz)
5745 1757 12.73 12.450 5745 1753 12.73 12.440
5785 1758 12.73 12.450 5785 1757 12.73 12.450
5825 17.64 12.73 12.460 5825 17.61 12.73 12.460
802.11n_HT20_Cho 802.11n_HT20_Ch1
Freq. Me:;:red Limit Freq. Me:::‘red Limit
' MH : MH
LI e LY Mhg | | (k)
5240 | 524877 | <5250 5240 524877 | <5250
5745 | 573623 | >5725 5745 5736.22 | >5725
802.11n_HT40_Ch0 802.11n_HT40_Ch1
26dB 26dB
(T\nr:;l) BW Offset 10 '(':g)(B) (me) BW Offset 10 ":g ()
(MHz) (MHz) (dB)
5190 39.98 12.73 16.020 5190 41.07 12.73 16.140
5230 40.67 12.73 16.090 5230 40.49 12.73 16.070
802.11n_HT40_Ch0 802.11n_HT40_Ch1
6dB 6dB
F . .
(N:‘:IZ) BW Offset 10 '(':g)(B) (FIJ‘:IZ) BW Offset 10 ":g (B)
(MHz) (MHz) (dB)
5755 35.07 12.73 15.450 5755 33.82 12.73 15.290
5795 35.11 12.73 15.450 5795 35.20 12.73 15.470
802.11n_HT40_Ch0 802.11n_HT40_Ch1
Measured I
Freq. Freq Limit Freq. Me:::;red Limit
MHz : MHz :
(MHz) (MH2) (MHz) (MHz) (MH2) (MHz)
5230 | 524805 | <5250 5230 524802 | <5250
5755 | 5737.07 | >5725 5755 5737.02 | >5725
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802.11ac_VHT80_Ch0 802.11ac_VHT80_Ch1
26dB 26dB
. Freq.
(Tvm) BW Offset 10 ":g (B) (N:;‘i) BW Offset 10 '(':g)‘B)
(MH2) (dB) (MH2)
5210 80.81 12.73 19.070 5210 81.06 12.73 19.090
802.11ac_VHT80_Ch0 802.11ac_VHT80_Ch1
6dB 6dB
Tw'ﬁq' BW Offset 10 ":g (B) (FN::Z) BW Offset 10 '(':g)(B)
(MHz) (MHz2) (dB) (MHz)
5775 73.85 12.73 18.680 5775 75.07 12.73 18.750
802.11ac_VHT80_Ch0 802.11ac_VHT80_Ch1
Measured .
Freq. Me:;:red Limit Freq. Freq. | -imit
5210 5247.47 <5250 5210 5247.35 <5250
5775 573748 | >5725 5775 5737.45 >5725
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable
9.1.1 Duty Cycle
Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient
ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that
expresses the percentage.
9.1.2 Output Power
e-CRF Title 47 §15.407
EUT Antenna
Band
CATEGORY Conducted Output EIRP TPC Directional Gain
Power .
Requirements
Fixed point-to- . . .
pgint 1 Watt(30dBm) Not required Not required 23dBi
Out door AP 1 Watt(30dBm) Elevaton angle above 30 Not required 6dBi
U-NII-1 degrees 125mW (21dBm)
Indoor AP 1 Watt(30dBm) Not required Not required 6dBi
Vv Other 250mW(23.98dBm) Not required Not required 6dBi
250mW(23.98dBm) , .
U-NII-2A Other Not required When EIRP >500mW 6dBi
or11dBm+10 log B
Atleast 6dB below EIRP
N2 o 250mW(23 98dBm) \ " 1W (30dBm) o
o ther or 11dBm+10 log B otrequire !
UNIL3 ' Other 1 Watt(30dBm) Not required Not required 6dBi
Fixed point-to-point| 1 Watt(30dBm) Not required Not required Not required
Indoor AP
(achannel spans ) ) )
36dBm
57955850 and Not required Not required Not required
5850~5895MHz)
U-NII-4 indoor client
(achannel spans ) ) )
30dB
57955850 and Not required m Not required Not required
5850~5895MHz)
subordinate device|  Not required 36dBm Not required Not required
1. If ransmitting antennas of directional gain greater than the antenna requirements column, the Maximum transmit power shall be
reduced by the amount in dB that the direction-al gain of the antenna.
2. For the 10 log B, B is the 26 dB emission bandwidth.
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9.2  Test Setup

9.21 Duty Cycle

EUT Attenuator SPA

9.2.2 Output Power

EUT Attenuator Power Sensor Power Meter

9.3 Measurement Procedure

9.3.1 Duty Cycle Measurements
1. Setspan = Zero
2. RBW =8MHz
3. VBW = 8MHz,
4. Detector = Peak

9.3.2 Output Power Measurements
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .
3. Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the power meter
4. Power Meter is used as the auxiliary test equipment to conduct the output power meas-
urement.
Record the max. reading and add 10 log(1/duty cycle).
Repeat above procedures until all frequency (low, middle, and high channel) measured
were complete.
7. MIMO mode: offset is set with “measure and add 10 Log (N)" to measurement for MIMO mode. Offset =
cable loss + 10 log (N), where N is number of transmitting antenna, cable loss is specified below.

o o
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Note:

As per section F. 2). e). (ii) of FCC KDB 662911 D01
If antenna gains are not equal and each transmit antenna is driven by only one spatial stream,
directional gain may be calculated by either of the following formulas.

where

Each antenna is driven by no more than one spatial stream;

NSS = the number of independent spatial streams of data;

NANT = the total number of antennas

gik =/ 20 10GKk if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gk is the gain in dBi of the kth antenna.

The antenna gain is not greater than 6 dBi. Therefore, reduction of power is not required.
9.4  Duty Cycle Measurement Result

Mode Duty Cycle (%) Duty Factor (dB) T s\ét?i\;lvg
=Ton /(Ton+Toff) |=10*log (1/Duty Cycle)| (kHz) (KHz)

802.11a 92.14 0.36 0.48 1.00
802.11n_20 93.57 0.29 0.52 1.00
802.11ac_20 93.33 0.30 0.52 1.00
802.11n_40 87.08 0.60 1.06 2.00
802.11ac_40 88.15 0.55 1.05 2.00
802.11ac_80 72.87 1.37 2.16 3.00
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9.5 Output Power Measurement Result

9.5.1 Output power

802.11a_ChO
Frequency Data Power TOTAL TOTAL REQUIRED
CH (MH2) Rate set POWER POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 60 12.94 19.659 23.98 PASS
44 5220 6 60 12.91 19.523 23.98 PASS
48 5240 6 60 12.93 19.613 23.98 PASS
149 5745 6 65 12.92 19.568 30 PASS
157 5785 6 65 12.95 19.704 30 PASS
165 5825 6 66 12.97 19.795 30 PASS
802.11a_Ch1l
Frequency Data Power TOTAL TOTAL REQUIRED
CH (MHz) Rate set POWER POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 60 12.84 19.211 23.98 PASS
44 5220 6 60 12.79 18.991 23.98 PASS
48 5240 6 60 12.86 19.300 23.98 PASS
149 5745 6 65 12.89 19.434 30 PASS
157 5785 6 65 12.87 19.344 30 PASS
165 5825 6 66 12.80 19.035 30 PASS
802.11a_2TX
TOTAL | TOTAL | REQUIRED
CH F“z&l:-‘zf;cy 322 P‘;"e"fr Avg POWER (@Bm) POWER | POWER I?IMIT RESULT
Cho Chl (dBm) (mw) (dBm)
36 5180 6 66 1266 | 1256 | 1598 39.628 23.98 PASS
44 5220 6 66 1263 | 1257 15.97 39537 23.98 PASS
48 5240 6 66 1250 | 12.66 | 1599 39.719 23.98 PASS
149 5745 6 72 1266 | 1258 | 1599 39.719 30 PASS
157 5785 6 72 1261 | 1253 15.94 39.264 30 PASS
165 5825 6 73 1268 | 1255 | 1598 39.628 30 PASS
802.11n_HT20 ChO
Frequency Data Power TOTAL TOTAL REQUIRED
CH (MH2) Rate set POWER POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 MCSO0 60 12.87 19.358 23.98 PASS
44 5220 MCSO0 60 12.84 19.225 23.98 PASS
48 5240 MCSO0 60 12.90 19.492 23.98 PASS
149 5745 MCSO0 66 12.89 19.447 30 PASS
157 5785 MCSO0 66 12.76 18.874 30 PASS
165 5825 MCSO0 67 12.68 18.529 30 PASS
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802.11n_HT20_Ch1

Frequency Data bower | TOTAL | TOTAL [ REQUIRED

CH (MH2) Rate <ot POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)

36 5180 MCS0 60 12.80 19.049 23.98 PASS
44 5220 MCS0 60 12.78 18.961 23.98 PASS
48 5240 MCS0 60 12.66 18.444 23.98 PASS
149 5745 MCS0 66 12.62 18.275 30 PASS
157 5785 MCS0 66 12.72 18.701 30 PASS
165 5825 MCSO 67 12.61 18.233 30 PASS

802.11n_HT20_2TX

TOTAL | TOTAL | REQUIRED

CH Fre&fncy Data Power | Ava: POWEREEM) | WER | POWER SMIT RESULT
(MHz) Rate set cho chi (dBm) (W) (dBm)

36 5180 MCSO0 68 1268 | 1261 | 1594 39.264 23.98 PASS
44 5220 MCSO0 68 1258 | 1254 | 1586 38.548 23.98 PASS
48 5240 MCSO0 68 1260 | 1266 | 1597 39.537 23.98 PASS
149 5745 MCSO0 73 1273 | 1263 | 1598 39.628 30 PASS
157 5785 MCSO0 73 1277 | 1258 | 1597 39.537 30 PASS
165 5825 MCS0 74 1284 | 1254 | 1599 39.719 30 PASS

802.11n_HT40 ChO

TOTAL TOTAL REQUIRED

CH Frmﬁgcy EZ:: PZ‘;Vter POWER | POWER LIMIT RESULT
(dBm) (mw) (dBm)

38 5190 MCSO 62 12.95 10.728 23.98 PASS

46 5230 MCSO 62 12,01 10.547 23.98 PASS

151 5755 MCSO0 67 12.93 10.637 30 PASS

159 5795 MCSO0 68 12.87 10.368 30 PASS

802.11n_HT40 Chl

Frequency Data bower | TOTAL | TOTAL | REQUIRED

CH POWER POWER LIMIT RESULT
(MHz) Rate set (dBm) (mW) (dBm)

38 5190 MCSO0 62 12.89 19.457 23.98 PASS

46 5230 MCSO0 62 12.82 19.146 23.98 PASS

151 5755 MCSO0 67 12.71 18.667 30 PASS

159 5795 MCSO0 68 12.68 18.539 30 PASS

802.11n_HT40_2TX

TOTAL | TOTAL | REQUIRED
CH Fr?&ﬁgcy gztt: PZ"E"fr Ao, POVER (@B POWER | POWER 3MIT RESULT
cho | chi | (dBm) (mw) (dBm)
38 5190 MCS0 70 1243 | 1231 | 1598 39.628 23.98 PASS
46 5230 MCS0 70 1239 | 1232 | 1597 39.537 23.98 PASS
151 5755 MCS0 75 1241 | 1222 | 1593 39.174 30 PASS
159 5795 MCS0 76 1243 | 1215 | 1590 38.905 30 PASS
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802.11ac_VHT20_ChO

Frequency Data ower | TOTAL | TOTAL | REQUIRED

CH (MHz) Rate set POWER POWER LIMIT RESULT
(dBm) (mw) (dBm)
36 5180 MCSO 60 12.85 19.274 23.98 PASS
44 5220 MCSO0 60 12.73 18.749 23.98 PASS
48 5240 MCSO0 60 12.80 19.054 23.98 PASS
149 5745 MCSO0 66 12.77 18.923 30 PASS
157 5785 MCSO0 66 12.74 18.792 30 PASS
165 5825 MCSO0 67 12.67 18.492 30 PASS

802.11ac_VHT20 Ch1l

TOTAL TOTAL REQUIRED

CH Frequency Data POWer | boWER | POWER LIMIT RESULT
(MHz) Rate set (dBm) (mw) (dBm)
36 5180 MCSO0 60 12.79 19.010 23.98 PASS
44 5220 MCSO0 60 12.70 18.620 23.98 PASS
48 5240 MCSO0 60 12.63 18.322 23.98 PASS
149 5745 MCSO0 66 12.60 18.196 30 PASS
157 5785 MCSO0 66 12.67 18.492 30 PASS
165 5825 MCSO0 67 12.61 18.238 30 PASS

802.11ac_VHT20_2TX

Avg. POWER (dBm TOTAL TOTAL REQUIRED
CH Frequency Data Power o POWER @Em) POWER | POWER LIMIT RESULT
(MHz) Rate set Ccho chi (dBm) mwW) (dBm)
36 5180 MCSO0 68 1265 | 1250 | 1593 39.174 23.98 PASS
44 5220 MCSO0 68 1254 | 125 15.83 38.282 23.98 PASS
48 5240 MCS0 68 1267 | 1263 | 1596 39.446 23.98 PASS
149 5745 MCS0 73 1271 | 1257 | 1595 39.355 30 PASS
157 5785 MCS0 73 1273 | 1257 | 1596 39.446 30 PASS
165 5825 MCS0 74 128 125 15.96 39.446 30 PASS

802.11ac_VHT40 ChO

TOTAL TOTAL REQUIRED

CH Fr?&:in)cy g::: PZ‘;"ter POWER | POWER LIMIT RESULT
(dBm) (mw) (dBm)

38 5190 MCSO0 62 1292 19578 23.98 PASS

26 5230 MCSO0 62 12.84 19.221 23.98 PASS

151 5755 MCSO0 67 12.85 19.265 30 PASS

159 5795 MCSO0 68 12.79 19.001 30 PASS

802.11ac_VHT40_Chl

TOTAL TOTAL REQUIRED

CH Fr?&‘ﬁzn)cy g:tt: PZ‘;"ter POWER | POWER LIMIT RESULT
(dBm) (mw) (dBm)

38 5190 MCSO0 62 12.66 18.441 23.98 PASS

26 5230 MCSO0 62 12.69 18.569 23.98 PASS

151 5755 MCSO0 67 12.60 18.188 30 PASS

159 5795 MCSO0 68 12.59 18.146 30 PASS

802.11ac_VHT40_2TX

Avg. POWER (dBm)| TOTAL | TOTAL | REQUIRED
CH Fre&fncy gata Power ’ aem POWER | POWER LIMIT RESULT
(MHz) ate set cho chi (dBm) (mwW) (dBm)
38 5190 MCS0 70 1244 | 1228 | 1592 39.084 23.98 PASS
46 5230 MCSO0 70 1236 | 1239 | 1593 39.174 23.98 PASS
151 5755 MCSO0 75 1246 | 1228 | 1593 39.174 30 PASS
159 5795 MCS0 76 1239 | 1217 | 1584 38.371 30 PASS
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802.11ac_VHT80_ChO

TOTAL TOTAL REQUIRED

CH Fre&:’f”cy g ata Power | boweR | POWER LIMIT RESULT
(MHz) ate set (dBm) (mW) (dBm)

42 5210 MCSO0 52 10.73 11.843 23.98 PASS

155 5775 MCSO0 57 10.95 12.458 30 PASS

802.11ac_VHT80 Ch1l

TOTAL TOTAL REQUIRED

F Dat P
CH rf&:ir)'cy R;: ther POWER | POWER LIMIT RESULT
(dBm) (mw) (dBm)
42 5210 MCSO 52 10.69 11.734 23.98 PASS
155 5775 MCSO0 59 10.80 12.035 30 PASS
802.11ac_VHT80 2TX
Avg. POWER (@Bm) | TOTAL | TOTAL | REQUIRED
CH Fre&:ezncy Eatta Powte' POWER | POWER LMIT | RESULT
(MHz) ate s€ cho chi (dBm) (mw) (dBm)
2 5210 MCSO 58 967 | 951 | 1398 25.003 23.98 PASS
155 5775 MCSO 63 966 | 952 13.98 25.003 30 PASS
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10 MAXIMUM POWER SPECTRAL DENSITY

10.1 Standard Applicable

. . Antenna
Operation| £ \y1 cATEGORY e-CRF Title 47 §15.407 Directional Gain
Bands Power Spectral Density ,
Requirements
Outdoor Access L L7dBm/ MHz : :
) 2. EIRP<=125mW(21dBm) at any elevation 6dBi
Point (Master) o
angle > 30
U-NI-1 IndgorAccess 17dBm | MHz 6dBi
Point (Master)
Fixed point-to-
point Access 17dBm / MHz 23dBi
Ponit
') Client device 11dBm / MHz 6dBi
U-NII-2A All 11dBm / MHz 6dBi
U-NII-2C All 11dBm / MHz 6dBi
U-NII-3 \Y All 30dBm / 500kHz 6dBi
Indoor AP 20dBm / MHz e.i.r.p. Not required
U-NII-4 indoor client 14dBm / MHz e.i.r.p. Not required
subordinate device 20dBm / MHz e.i.r.p. Not required
If transmitting antennas of directional gain greater than the antenna requirements column, the Maximum
transmit power shall be reduced by the amount in dB that the direction-al gain of the antenna.

10.2 Test Setup

EUT Attenuator Spectrum
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10.3 Measurement Procedure

Place the EUT on the table and set it in transmitting mode.

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

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to Spectrum.
For U-NII1, U-NII-2A, U-NII-2C Band:

Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth, Sweep time = Auto
(1001 pts), Detector = power averaging (rms), if available. Otherwise, use sample detector mode, traces
100 sweeps of video averaging. (SA-2 with the omission of procedure x, the integration with 26dB EBW
bandwidth)

For U-NII-3 Band:

Set RBW=300kHz, VBW=1MHz, where span is enough to capture the entire bandwidth, Sweep time = Auto,
detector = RMS or sample, traces 100 sweeps of video averaging.

In addition, measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10 log (500 kHz/RBW)
to the measured result.

5. User the cursor on spectrum to peak search the highest level of trace

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

7. Repeat above procedures until all default test channel (low, middle, and high) was complete.

Note: For the test of PSD at MIMO mode, the highest emission of worst case employing Measure and add 10
log (N) technical is reported after the comparison between Main Antenna at single transmitting mode
and Aux that yields the higher value. The MIMO transmitting mode produces higher value of outcome.

PwnE

Note:
As per section F. 2). e). (ii) of FCC KDB 662911 D01
If antenna gains are not equal and each transmit antenna is driven by only one spatial stream,
directional gain may be calculated by either of the following formulas.

where

Each antenna is driven by no more than one spatial stream;

NSS = the number of independent spatial streams of data;

NANT = the total number of antennas

gik =/ 20 10Gk if the kth antenna is being fed by spatial stream j, or zero if it is not;
Gk is the gain in dBi of the kth antenna.

The antenna gain is not greater than 6 dBi. Therefore, reduction of power is not required.
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POWER DENSITY 802.11a MODE
Frequenc i (il iy Margin
(&HU Z meas PSD meas PSD Factor Total Corr'd PSD(dBM/MHz) Limit P

(dBm/MHz) (dBm/MHz) (dB) =,
5180 -0.032 0.838 0.36 3.80 11.00 dBm/MHz 7.20
5220 0.791 1.478 0.36 452 11.00 dBm/MHz 6.48
5240 0.853 1.110 0.36 2.35 11.00 dBm/MHz 6.65
Cho Ch1i Duty 10log . .
F'e(,?/l‘:'ir)'cy meas PSD meas PSD Factor (500kHz/RBW) T°;?3' C/‘;goiﬁ Sp Limit Mad'g'”
(dBm/300kHz) | (dBm/300kHz) (dB) Factor(dB) @1z z) (@B)
5745 3.104 -3.493 0.36 2.22 2.25 30.00 dBm/500kHz | -27.75
5785 4.933 5.045 0.36 222 0.60 30.00 dBm/500kHz | -29.40
5825 5.054 5.318 0.36 222 0.41 30.00 dBm/500kHz | -29.59
POWER DENSITY 802.11n HT20 MODE
Frequenc i Gl Dy Margin
(,?AHZ) Y meas PSD meas PSD Factor Total Corr'd PSD(dBm/MHz) Limit (dg)
(dBm/MHz) (dBm/MHz) (dB)
5180 0.029 0.921 0.29 3.80 11.00 dBm/MHz 7.20
5220 0.356 0.968 0.29 3.97 11.00 dBm/MHz 7.03
5240 1.162 1.163 0.29 4.46 11.00 dBm/MHz 6.54
Cho Chl Duty 10log . .
Frj&‘:g)‘cy meas PSD meas PSD Factor (500kHZ/RBW) Toja'mcl‘;’o’oi: ZSD Limit Ma(;gB'”
(dBM/300kHz) | (dBm/300KHz) (B) Factor@B) | ) (€=)
5745 -3.568 -3.899 0.29 2.22 1.79 30.00 dBm/500kHz | -28.21
5785 5.335 5.522 0.29 2.22 0.09 30.00 dBm/500kHz | -29.91
5825 5.202 5.554 0.29 2.22 0.10 30.00 dBm/500kHz | -29.90
POWER DENSITY 802.11n HT40 MODE
Frequenc: i il Dy Margin
(:I/IHZ) Y meas PSD meas PSD Factor Total Corr'd PSD(dBm/MHz) Limit (ng)
(dBm/MHz) (dBm/MHz) dB)
5190 2,575 -1.696 0.60 1.50 11.00 dBm/MHz 9.50
5230 -1.804 -1.808 0.60 1.80 11.00 dBm/MHz 9.20
Cho Ch1l Duty 10log . .
Fre(mezr)'cy meas PSD meas PSD Factor (500kHzZ/RBW) T‘z;in?/‘;goi: ZS)D Limit M?JQB')”
(dBm/300kHz) (dBm/300kHz) (dB) Factor(dB)
5755 -6.361 6.796 0.60 2.22 -0.74 30.00 dBm/500kHz | -30.74
5795 8.316 -8.464 0.60 222 2.56 30.00 dBm/500kHz | -32.56
POWER DENSITY 802.11ac VHT80 MODE
Frequenc i Gl DNy Margin
(l?/lHZ) J meas PSD meas PSD Factor Total Corr'd PSD(dBm/MHz) Limit (dg)
(dBm/MHz) (dBm/MHz) (dB)
5210 -8.764 -8.048 1.37 -4.01 11.00 dBm/MHz -15.01
Cho Ch1i Duty 10log . .
Fre(’?/ll:'ezr;cy meas PSD meas PSD Factor (500kHz/RBW) To:f; C;;goi:SD Limit Madrgm
(dBm/300kHz) | (dBm/300kHz) (dB) Factor(dB) @iz z) (@B)
5775 12.710 -13.887 1.37 2.22 -6.66 30.00 dBm/500kHz | -36.66
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802.11n_40MHz_Chain1_5755MHz 802.11ac_80MHz_Chain0_5775MHz
802.11n_40MHz_Chain1_5795MHz 802.11ac_80MHz_Chainl_5210MHz
802.11ac_80MHz_Chain0_5210MHz 802.11ac_80MHz_Chainl_5775MHz
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11 UNDESIRABLE RADIATED EMISSION MEASUREMENT

11.1 Standard Applicable

EIRP = ( (E*d)"2) / 30, where E is the field strength in V/m, d is the measurement distance (3m),
EIRP is the equivalent isotropically radiated power in Watts.

1.1.1 5150~5850 MHz
Applicable Operation — Strength
to Freq. Freq. Limits @ 3m
(MHz) (MH2z2) (dBm/MHz) (dBpV/m)
15.407(b)(1) _
RSS-247 §6.2.1.2 | 219075250 f <5150
15.407(b)(2) _ f=5350 ) )
RSS-247 §6.2.2.2 5250~5350 PK: -27 PK: 68.2
15.407(b)(3) N f <5470
RSS-247 §6.2.3.2 | 24757725 f > 5725
at 75 MHz or more above or be- PK:-27 PK: 68.2
low the band edge
increasing linearly from
15.407(b)(4) () 75~25MHz above or below the | PK:-27~10 | PK: 68.2~105.2
5725~5850 band edge
RSS-247 §86.2.4.2 : . .
increasing linearly from 25~5MHz PK:10~15.6/PK: 105.2~110.8
above or below the band edge ' ' ' ' '
increasing linearly from 5~0 MHz PK: . N
above or below the band edge 15.6~27 PK:110.8~122.2

11.1.2 Spurious Emission

Unwanted spurious emissions which fall in the restricted bands must comply with
the radiated emission limits specified as below table:

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:

1. The lower limit shall apply at the transition frequencies.
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11.2 Test Setup
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz.

Turntable
\ EUT fp———— 3m
Test
Receiver
Ground Plane Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency From 30MHz to 1000MHz
1m to4m
Turntable
EUT 3am —T } Pre-Amp
|
0.8 m Spectrum
' L 3 Analyzer
Ground Plane Coaxial Cable

(C) Radiated Emission Test Set-Up, Frequency Above 1GHz
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Measurement Procedure

The testing follows FCC KDB 789033 DO02.

The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for fre-
guency> 1GHz above ground plane.

The turn table shall rotate 360 degrees to determine the position of maximum emission
level.

EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emissions.

Set the spectrum analyzer as RBW=100 kHz and VBW=300 kHz for Peak Detector (PK)
at frequency between 30MHz and 1 GHz

Use receiver mode as RBW=120 kHz for Quasi-peak (QP) at frequency between
30MHz and 1 GHz.

Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Maximum Emission Measure-
ments at frequency above 1 GHz.

Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW = 1/T
(Duty cycle < 98%) for Average Emission Measurements at frequency above 1 GHz.

When measurement procedures for electric field radiated emissions above 1 GHz the
EUT measurement is to be made “while keeping the antenna in the ‘cone of radiation’
from that area and pointed at the area both in azimuth and elevation, with polarization
oriented for maximum response.” is still within the 3dB illumination BW of the meas-
urement antenna.

Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

Repeat above procedures until all frequency measured were complete.
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11.4 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and sub-
tracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading.
The basic equation with a sample calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor
The limit of the emission level is expressed in dBuV/m, which converts 20*log(uV/m)

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

11.5 Test Results of Radiated Spurious Emissions from 9 kHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result
which was 20dB lower than the limit per 15.31(0) was not reported.
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11.6 Radiated Spurious Emission Measurement Result

11.6.1 Spurious Emission

Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode TX Antenna Pol. :VERTICAL
EUT Pol ‘H Plane Engineer ‘WJ Lin
100Level (dBuVvim)
a0
80
70
G0
50
40
L
so| |22k B
20
10
0 30 224, 418. 612. 806. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
32.910 QP 40.24 -7.24 33.00 40.00 -7.00
42.610 Peak 41.57 -12.31 29.26 40.00 -10.74
53.280 Peak 46.73 -16.99 29.74 40.00 -10.26
62.980 Peak 48.36 -18.35 30.01 40.00 -9.99
70.740 Peak 45.77 -18.08 27.68 40.00 -12.32
503.360 Peak 33.45 -5.16 28.29 46.00 -17.71
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode ‘TX Antenna Pol. :HORIZONTAL
EUT Pol ‘H Plane Engineer ‘WJ Lin
100Level {d BuWim})
a0
80
o
60
50
40 -
4 :ﬁ
30
T 3
20 2
10
0 30 224, 418. 612. 806. 1000
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
33.880 Peak 32.16 -7.65 24.51 40.00 -15.49
56.190 Peak 37.90 -17.62 20.28 40.00 -19.72
62.980 Peak 42.16 -18.35 23.81 40.00 -16.19
124.090 Peak 42.85 -11.76 31.09 43.50 -12.41
496.570 Peak 38.71 -5.15 33.56 46.00 -12.44
503.360 Peak 35.91 -5.16 30.75 46.00 -15.25
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :VERTICAL
EUT Pol ‘H Plane Engineer ‘WJ Lin
100Level {d BuWim})
a0
80
o
60
50
40
f 3
so| [5%
20
10
0 30 224, 418. 612. 806. 1000
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
32.910 QP 40.45 -7.24 33.21 40.00 -6.79
41.640 Peak 41.75 -11.89 29.86 40.00 -10.14
52.310 Peak 47.17 -16.77 30.40 40.00 -9.60
62.980 Peak 48.27 -18.35 29.92 40.00 -10.08
70.740 Peak 46.50 -18.08 28.42 40.00 -11.58
496.570 Peak 34.02 -5.15 28.87 46.00 -17.13
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode ‘TX Antenna Pol. :HORIZONTAL
EUT Pol ‘H Plane Engineer ‘WJ Lin
100Level {d BuWim})
a0
80
o
60
50
40
%
30
T o 4
20
10
0 30 224, 418. 612. 806. 1000
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
33.880 Peak 32.11 -7.65 24.46 40.00 -15.54
63.950 Peak 41.28 -18.17 23.11 40.00 -16.89
123.120 Peak 42.57 -11.70 30.87 43.50 -12.63
154.160 Peak 37.23 -13.26 23.98 43.50 -19.52
496.570 Peak 38.28 -5.15 33.13 46.00 -12.87
503.360 Peak 36.53 -5.16 31.36 46.00 -14.64
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 -4 2
50 5
40
30
20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10360.000 Peak 37.12 20.51 57.63 68.20 -10.57
15540.000 Average 24.14 21.97 46.11 54.00 -7.89
15540.000 Peak 35.67 21.97 57.64 74.00 -16.36
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 1 3
50 3
40
30
20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10360.000 Peak 37.34 20.51 57.85 68.20 -10.35
15540.000 Average 24.18 21.97 46.15 54.00 -7.85
15540.000 Peak 35.74 21.97 57.71 74.00 -16.29
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 4 2
50 :
40
30
20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10440.000 Peak 37.10 19.62 56.72 68.20 -11.48
15660.000 Average 24.46 21.33 45.79 54.00 -8.21
15660.000 Peak 35.89 21.33 57.22 74.00 -16.78
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
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quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10440.000 Peak 37.02 19.62 56.64 68.20 -11.56
15660.000 Average 24.42 21.33 45.75 54.00 -8.25
15660.000 Peak 36.30 21.33 57.63 74.00 -16.37
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5240 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10480.000 Peak 37.56 20.88 58.44 68.20 -9.76
15720.000 Average 24.58 21.35 45,93 54.00 -8.07
15720.000 Peak 35.87 21.35 57.22 74.00 -16.78

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRIESS AN » IS RAEHM 2 B A - FRF IR EREIOOR « A& REANEIEET - R E{r s -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com.tw/Terms-and-Conditions and for electronic format
documents, subject to Terms and Conditions for Electronic Documents at http://www.sgs.com.tw/Terms-and-Conditions.
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

cRRERPERFT D

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan/z7#* % 7 "% % 374 A £ F % 7 1 i 134 55

7 | t(886-2) 2299-3279 f (886-2) 2298-0488

WWW.sgs.com.tw

Member of SGS Group



Report No.: TERF2303000790ER
Page: 58 of 114

Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5240 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10480.000 Peak 37.63 20.88 58.51 68.20 -9.69
15720.000 Average 24.40 21.35 45.75 54.00 -8.25
15720.000 Peak 35.91 21.35 57.26 74.00 -16.74
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g_II,,LIE.“.HE&I {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11490.000 Average 25.05 22.70 47.75 54.00 -6.25
11490.000 Peak 36.48 22.70 59.18 74.00 -14.82
17235.000 Peak 35.35 26.82 62.17 68.20 -6.03
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
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quUU 28800. 1669:?'9':]“9"(:!{ ‘MHZIf-!}rf-iUU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11490.000 Average 24.94 22.70 47.64 54.00 -6.36
11490.000 Peak 37.16 22.70 59.86 74.00 -14.14
17235.000 Peak 35.40 26.82 62.22 68.20 -5.98
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
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quUU 28800. 166{:I|=Elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11570.000 Average 24.89 21.35 46.24 54.00 -7.76
11570.000 Peak 36.58 21.35 57.93 74.00 -16.07
17355.000 Peak 34.95 27.20 62.15 68.20 -6.05
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
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20
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quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11570.000 Average 24.79 21.35 46.14 54.00 -7.86
11570.000 Peak 36.25 21.35 57.60 74.00 -16.40
17355.000 Peak 35.37 27.20 62.57 68.20 -5.63
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11650.000 Average 24.79 21.67 46.46 54.00 -7.54
11650.000 Peak 36.47 21.67 58.14 74.00 -15.86
17475.000 Peak 35.22 28.30 63.52 68.20 -4.68
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
30
20
10
quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11650.000 Average 24.65 21.67 46.32 54.00 -7.68
11650.000 Peak 36.31 21.67 57.98 74.00 -16.02
17475.000 Peak 35.63 28.30 63.93 68.20 -4.27
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10360.000 Peak 37.07 20.51 57.58 68.20 -10.62
15540.000 Average 24.18 21.97 46.15 54.00 -7.85
15540.000 Peak 35.85 21.97 57.82 74.00 -16.18
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10360.000 Peak 37.70 20.51 58.21 68.20 -9.99
15540.000 Average 24.26 21.97 46.23 54.00 -1.77
15540.000 Peak 36.47 21.97 58.44 74.00 -15.56
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 1 3
50 b
40
30
20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10440.000 Peak 37.67 19.62 57.29 68.20 -10.91
15660.000 Average 24.54 21.33 45.87 54.00 -8.13
15660.000 Peak 35.89 21.33 57.22 74.00 -16.78
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5220 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 1 3
50 :
40
30
20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10440.000 Peak 37.25 19.62 56.87 68.20 -11.33
15660.000 Average 24.47 21.33 45.80 54.00 -8.20
15660.000 Peak 36.52 21.33 57.85 74.00 -16.15
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5240 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10480.000 Peak 37.26 20.88 58.14 68.20 -10.06
15720.000 Average 25.40 21.35 46.75 54.00 -7.25
15720.000 Peak 36.32 21.35 57.67 74.00 -16.33
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5240 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 1 =
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40
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10480.000 Peak 36.96 20.88 57.84 68.20 -10.36
15720.000 Average 25.48 21.35 46.83 54.00 -7.17
15720.000 Peak 35.96 21.35 57.31 74.00 -16.69
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2 i
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10
quUU 28800. 1sscll=elequency ‘MHZIf-!}rf-iUU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11490.000 Average 25.04 22.70 47.74 54.00 -6.26
11490.000 Peak 36.89 22.70 59.59 74.00 -14.41
17235.000 Peak 35.20 26.82 62.02 68.20 -6.18
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
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qIE.'IEZIEZI 28800. 1sscl|=elequency :MHZZA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11490.000 Average 25.02 22.70 47.72 54.00 -6.28
11490.000 Peak 36.97 22.70 59.67 74.00 -14.33
17235.000 Peak 35.77 26.82 62.59 68.20 -5.61

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
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30
20
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quUU 28800. 166{:I|=Elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11570.000 Average 24.82 21.35 46.17 54.00 -7.83
11570.000 Peak 36.80 21.35 58.15 74.00 -15.85
17355.000 Peak 35.15 27.20 62.35 68.20 -5.85
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5785 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
30
20
10
quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11570.000 Average 24.81 21.35 46.16 54.00 -7.84
11570.000 Peak 36.63 21.35 57.98 74.00 -16.02
17355.000 Peak 35.22 27.20 62.42 68.20 -5.78

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
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quUU 28800. 166{:I|=Elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11650.000 Average 24.83 21.67 46.50 54.00 -7.50
11650.000 Peak 36.20 21.67 57.87 74.00 -16.13
17475.000 Peak 3541 28.30 63.71 68.20 -4.49
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
30
20
10
quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11650.000 Average 24.66 21.67 46.33 54.00 -7.67
11650.000 Peak 36.19 21.67 57.86 74.00 -16.14
17475.000 Peak 35.22 28.30 63.52 68.20 -4.68
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5190 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10380.000 Peak 37.82 19.93 57.75 68.20 -10.45
15570.000 Average 24.40 21.75 46.15 54.00 -7.85
15570.000 Peak 35.65 21.75 57.40 74.00 -16.60
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5190 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10380.000 Peak 37.22 19.93 57.15 68.20 -11.05
15570.000 Average 24.48 21.75 46.23 54.00 -1.77
15570.000 Peak 35.75 21.75 57.50 74.00 -16.50
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5230 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 1 3
50 b
40
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20
10
quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10460.000 Peak 37.21 20.08 57.29 68.20 -10.91
15690.000 Average 24.69 21.38 46.07 54.00 -7.93
15690.000 Peak 35.97 21.38 57.35 74.00 -16.65
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5230 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10460.000 Peak 37.37 20.08 57.45 68.20 -10.75
15690.000 Average 24.64 21.38 46.02 54.00 -7.98
15690.000 Peak 36.08 21.38 57.46 74.00 -16.54
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5755 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g_II,,LIE.“.HE&I {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11510.000 Average 25.25 22.58 47.83 54.00 -6.17
11510.000 Peak 36.93 22.58 59.51 74.00 -14.49
17265.000 Peak 35.85 26.92 62.77 68.20 -5.43
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5755 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g_II,,LIE.“.HE&I {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11510.000 Average 25.20 22.58 47.78 54.00 -6.22
11510.000 Peak 36.27 22.58 58.85 74.00 -15.15
17265.000 Peak 35.07 26.92 61.99 68.20 -6.21
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5795 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
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20
10
quUU 28800. 166{:I|=Elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11590.000 Average 25.07 21.59 46.66 54.00 -7.34
11590.000 Peak 36.04 21.59 57.63 74.00 -16.37
17385.000 Peak 35.47 27.54 63.01 68.20 -5.19
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5795 MHz Temp./Humi. :23.6/62
Test Mode "TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
a0
80
70 |_|
60 2
50
40
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10
quUU 28800. 1sscl|=elequency :MHZIA!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11590.000 Average 25.04 21.59 46.63 54.00 -7.37
11590.000 Peak 36.34 21.59 57.93 74.00 -16.07
17385.000 Peak 35.55 27.54 63.09 68.20 -5.11
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency :5210 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
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quUU 28800. 1669:?'equency ‘MHZI‘!;!UU. 32200. 40000
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10420.000 Peak 37.73 19.49 57.22 68.20 -10.98
15630.000 Average 24.27 21.48 45.75 54.00 -8.25
15630.000 Peak 36.10 21.48 57.58 74.00 -16.42
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency :5210 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g7 Level (dBuVim)
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
10420.000 Peak 37.46 19.49 56.95 68.20 -11.25
15630.000 Average 24.33 21.48 45.81 54.00 -8.19
15630.000 Peak 36.14 21.48 57.62 74.00 -16.38
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
g_II,,LIE.“.HE&I {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11550.000 Average 24.74 21.11 45.85 54.00 -8.15
11550.000 Peak 36.65 21.11 57.76 74.00 -16.24
17325.000 Peak 35.20 27.22 62.42 68.20 -5.78
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode 'TX Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
g_II,,LIE.“.HE&I {d BuWim})
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quUU 28800. 16600. 24400, 32200. 40000
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
11550.000 Average 24.81 21.11 45.92 54.00 -8.08
11550.000 Peak 36.36 21.11 57.47 74.00 -16.53
17325.000 Peak 35.24 27.22 62.46 68.20 -5.74
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11.6.2 Band edge falling to restricted band

(Bandedge)

Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
12_II,,LIEWIE}I {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuv/m dBuv/m dB
4685.500 Average 41.72 7.27 48.99 54.00 -5.01
4685.500 Peak 52.60 7.27 59.86 74.00 -14.14
4945.900 Average 41.42 7.94 49.36 54.00 -4.64
4945.900 Peak 52.63 7.94 60.57 74.00 -13.43
5138.400 Average 41.69 8.72 50.41 54.00 -3.59
5138.400 Peak 53.25 8.72 61.97 74.00 -12.03
5150.000 Average 41.65 8.61 50.26 54.00 -3.74
5150.000 Peak 52.22 8.61 60.82 74.00 -13.18
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Operation Mode
Test Frequency
Test Mode
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Test Site
Test Date

Temp./Humi.
Antenna Pol.

Engineer

:SAC 1
:2023-04-21
:23.6/62
:Horizontal
‘WJ Lin

127,
120
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| -
60 WWEWWWWMDW
40
20
Ei15(][] 4640, 4780, 4920, 5060, 5200
Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4664.500 Average 42.25 6.97 49.22 54.00 -4.78
4664.500 Peak 52.65 6.97 59.62 74.00 -14.38
5029.200 Average 41.77 8.08 49.85 54.00 -4.15
5029.200 Peak 53.60 8.08 61.69 74.00 -12.31
5088.000 Average 41.77 8.92 50.69 54.00 -3.31
5088.000 Peak 53.08 8.92 62.00 74.00 -12.00
5150.000 Average 41.38 8.61 49.99 54.00 -4.01
5150.000 Peak 50.51 8.61 59.12 74.00 -14.88
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Page: 91 of 114

Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5615.015 Peak 52.18 9.00 61.18 68.20 -7.02
5650.000 Peak 49.97 8.49 58.45 68.20 -9.75
5686.130 Peak 52.01 8.98 61.00 94.94 -33.94
5700.000 Peak 50.18 9.17 59.35 105.20 -45.85
5714.675 Peak 52.00 9.24 61.23 109.31 -48.07
5720.000 Peak 50.51 9.26 59.76 110.80 -51.04
5723.750 Peak 56.60 9.27 65.88 119.35 -53.47
5725.000 Peak 54.64 9.28 63.92 122.20 -58.28
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5603.465 Peak 51.71 9.17 60.89 68.20 -7.31
5650.000 Peak 50.68 8.49 59.17 68.20 -9.03
5664.020 Peak 52.45 8.68 61.13 78.57 -17.45
5700.000 Peak 50.61 9.17 59.78 105.20 -45.42
5715.500 Peak 51.66 9.24 60.90 109.54 -48.64
5720.000 Peak 50.29 9.26 59.54 110.80 -51.26
5725.000 Peak 54.79 9.28 64.06 122.20 -58.14
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 51.14 9.88 61.02 122.20 -61.18
5852.260 Peak 51.16 9.89 61.05 117.05 -56.00
5855.000 Peak 50.35 9.91 60.26 110.80 -50.54
5869.090 Peak 51.60 10.01 61.61 106.85 -45.24
5875.000 Peak 50.40 10.05 60.45 105.20 -44.75
5921.960 Peak 51.72 10.12 61.84 70.45 -8.61
5925.000 Peak 51.38 10.11 61.49 68.20 -6.71
5952.900 Peak 51.88 10.01 61.89 68.20 -6.31
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11a Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 50.08 9.88 59.96 122.20 -62.24
5854.130 Peak 51.18 9.91 61.09 112.78 -51.70
5855.000 Peak 49.32 9.91 59.24 110.80 -51.56
5860.250 Peak 52.63 9.95 62.58 109.33 -46.75
5875.000 Peak 49.71 10.05 59.75 105.20 -45.45
5883.710 Peak 51.72 10.11 61.83 98.75 -36.92
5925.000 Peak 50.69 10.11 60.80 68.20 -7.40
5941.000 Peak 51.80 10.04 61.84 68.20 -6.36
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4672.900 Average 41.88 7.09 48.97 54.00 -5.03
4672.900 Peak 52.46 7.09 59.55 74.00 -14.45
4938.900 Average 41.29 7.81 49.10 54.00 -4.90
4938.900 Peak 52.53 7.81 60.34 74.00 -13.66
5031.300 Average 41.73 8.12 49.85 54.00 -4.15
5031.300 Peak 52.65 8.12 60.77 74.00 -13.23
5065.600 Average 41.69 8.61 50.30 54.00 -3.70
5065.600 Peak 52.54 8.61 61.16 74.00 -12.84
5150.000 Average 41.62 8.61 50.23 54.00 -3.77
5150.000 Peak 50.98 8.61 59.58 74.00 -14.42
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency :5180 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4679.900 Average 41.59 7.19 48.78 54.00 -5.22
4679.900 Peak 51.83 7.19 59.01 74.00 -14.99
5095.700 Average 41.63 9.03 50.66 54.00 -3.34
5095.700 Peak 52.14 9.03 61.17 74.00 -12.83
5150.000 Average 41.46 8.61 50.07 54.00 -3.93
5150.000 Peak 50.61 8.61 59.22 74.00 -14.78
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5635.970 Peak 52.15 8.69 60.84 68.20 -7.36
5650.000 Peak 50.95 8.49 59.43 68.20 -8.77
5678.540 Peak 52.01 8.88 60.89 89.32 -28.43
5700.000 Peak 50.14 9.17 59.31 105.20 -45.89
5707.910 Peak 51.74 9.21 60.95 107.41 -46.46
5720.000 Peak 50.78 9.26 60.04 110.80 -50.76
5723.585 Peak 54.85 9.27 64.12 118.97 -54.85
5725.000 Peak 54.77 9.28 64.05 122.20 -58.15
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5745 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5611.385 Peak 51.88 9.06 60.93 68.20 -7.27
5650.000 Peak 50.31 8.49 58.80 68.20 -9.40
5681.675 Peak 51.79 8.92 60.71 91.64 -30.93
5700.000 Peak 50.26 9.17 59.43 105.20 -45.77
5703.455 Peak 51.62 9.19 60.81 106.17 -45.36
5720.000 Peak 49.51 9.26 58.76 110.80 -52.04
5723.420 Peak 53.62 9.27 62.90 118.60 -55.70
5725.000 Peak 52.05 9.28 61.33 122.20 -60.87
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
160Level {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 49.76 9.88 59.64 122.20 -62.56
5851.920 Peak 51.30 9.89 61.20 117.82 -56.63
5855.000 Peak 50.03 9.91 59.94 110.80 -50.86
5869.090 Peak 51.28 10.01 61.28 106.85 -45.57
5875.000 Peak 49.57 10.05 59.62 105.20 -45.58
5891.190 Peak 52.27 10.16 62.43 93.22 -30.79
5925.000 Peak 49.52 10.11 59.63 68.20 -8.57
5961.230 Peak 51.69 10.04 61.73 68.20 -6.47
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n20 Test Date :2023-04-21
Test Frequency  :5825 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
160Level {d BuWim})
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 51.51 9.88 61.39 122.20 -60.81
5855.000 Peak 50.17 9.91 60.09 110.80 -50.71
5869.940 Peak 50.90 10.01 60.92 106.62 -45.70
5875.000 Peak 48.88 10.05 58.93 105.20 -46.27
5906.660 Peak 51.97 10.19 62.16 81.77 -19.62
5925.000 Peak 49.70 10.11 59.81 68.20 -8.39
5960.550 Peak 51.30 10.04 61.33 68.20 -6.87
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5190 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4663.100 Average 42.38 6.95 49.33 54.00 -4.67
4663.100 Peak 52.47 6.95 59.42 74.00 -14.58
5071.900 Average 42.01 8.70 50.71 54.00 -3.29
5071.900 Peak 52.27 8.70 60.96 74.00 -13.04
5150.000 Average 42.80 8.61 51.41 54.00 -2.59
5150.000 Peak 57.15 8.61 65.76 74.00 -8.24
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5190 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4675.700 Average 42.07 7.13 49.20 54.00 -4.80
4675.700 Peak 53.51 7.13 60.64 74.00 -13.36
5068.400 Average 42.21 8.65 50.86 54.00 -3.14
5068.400 Peak 52.21 8.65 60.86 74.00 -13.14
5098.500 Average 41.99 9.07 51.06 54.00 -2.94
5098.500 Peak 52.55 9.07 61.62 74.00 -12.38
5150.000 Average 41.77 8.61 50.38 54.00 -3.62
5150.000 Peak 50.87 8.61 59.48 74.00 -14.52
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5755 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5610.725 Peak 52.05 9.07 61.12 68.20 -7.08
5650.000 Peak 50.13 8.49 58.61 68.20 -9.59
5697.020 Peak 51.72 9.13 60.86 102.99 -42.14
5700.000 Peak 49.49 9.17 58.66 105.20 -46.54
5719.130 Peak 53.80 9.25 63.05 110.56 -47.50
5720.000 Peak 52.08 9.26 61.34 110.80 -49.46
5725.000 Peak 54.90 9.28 64.17 122.20 -58.03
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5755 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
160Level {d BuWim})
150
130
110
a0
70 -
et N N - S PO SRR P 10
50
30
10
GSEUU 5633. 5666. 5699, 5732, 5765
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5632.670 Peak 51.79 8.74 60.54 68.20 -7.66
5650.000 Peak 50.22 8.49 58.70 68.20 -9.50
5665.835 Peak 51.99 8.70 60.70 79.92 -19.22
5700.000 Peak 50.37 9.17 59.54 105.20 -45.66
5719.295 Peak 52.30 9.25 61.55 110.60 -49.05
5720.000 Peak 51.70 9.26 60.96 110.80 -49.84
5724.080 Peak 53.25 9.27 62.52 120.10 -57.58
5725.000 Peak 52.12 9.28 61.40 122.20 -60.80
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5795 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 50.05 9.88 59.93 122.20 -62.27
5852.830 Peak 51.71 9.90 61.61 115.75 -54.14
5855.000 Peak 51.26 9.91 61.18 110.80 -49.62
5866.700 Peak 51.07 9.99 61.06 107.52 -46.47
5875.000 Peak 49.58 10.05 59.63 105.20 -45.57
5911.730 Peak 51.79 10.17 61.95 78.02 -16.07
5925.000 Peak 49.61 10.11 59.72 68.20 -8.48
5952.770 Peak 51.57 10.01 61.58 68.20 -6.62
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11n40 Test Date :2023-04-21
Test Frequency  :5795 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 49.26 9.88 59.14 122.20 -63.06
5853.590 Peak 50.48 9.90 60.38 114.02 -53.63
5855.000 Peak 50.20 9.91 60.12 110.80 -50.68
5862.330 Peak 50.95 9.96 60.91 108.75 -47.84
5875.000 Peak 49.79 10.05 59.84 105.20 -45.36
5898.620 Peak 51.32 10.21 61.52 87.72 -26.20
5925.000 Peak 50.74 10.11 60.84 68.20 -7.36
5932.630 Peak 51.17 10.08 61.25 68.20 -6.95
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency :5210 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Frequency (MHZz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4668.480 Average 42.04 7.03 49.07 54.00 -4.93
4668.480 Peak 52.33 7.03 59.36 74.00 -14.64
4950.000 Average 41.32 8.02 49.34 54.00 -4.66
4950.000 Peak 51.60 8.02 59.62 74.00 -14.38
5118.480 Average 41.73 8.91 50.64 54.00 -3.36
5118.480 Peak 52.37 8.91 61.27 74.00 -12.73
5150.000 Average 41.50 8.61 50.11 54.00 -3.89
5150.000 Peak 50.41 8.61 59.01 74.00 -14.99
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency :5210 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
4705.920 Average 41.39 7.43 48.82 54.00 -5.18
4705.920 Peak 52.25 7.43 59.68 74.00 -14.32
5062.320 Average 41.77 8.57 50.34 54.00 -3.66
5062.320 Peak 52.72 8.57 61.28 74.00 -12.72
5081.760 Average 41.77 8.84 50.61 54.00 -3.39
5081.760 Peak 52.53 8.84 61.36 74.00 -12.64
5150.000 Average 41.33 8.61 49.94 54.00 -4.06
5150.000 Peak 50.43 8.61 59.03 74.00 -14.97
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5606.660 Peak 51.56 9.13 60.69 68.20 -7.51
5650.000 Peak 49.80 8.49 58.28 68.20 -9.92
5670.855 Peak 52.17 8.77 60.94 83.63 -22.69
5700.000 Peak 50.32 9.17 59.49 105.20 -45.71
5716.180 Peak 53.23 9.24 62.47 109.73 -47.26
5720.000 Peak 51.10 9.26 60.36 110.80 -50.44
5721.175 Peak 52.98 9.26 62.25 113.48 -51.23
5725.000 Peak 52.31 9.28 61.59 122.20 -60.61
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5617.205 Peak 51.69 8.97 60.66 68.20 -7.54
5650.000 Peak 50.95 8.49 59.44 68.20 -8.76
5656.795 Peak 51.95 8.58 60.53 73.23 -12.70
5700.000 Peak 50.09 9.17 59.26 105.20 -45.94
5706.005 Peak 51.36 9.20 60.56 106.88 -46.32
5720.000 Peak 50.68 9.26 59.94 110.80 -50.86
5722.655 Peak 51.42 9.27 60.69 116.85 -56.16
5725.000 Peak 51.15 9.28 60.43 122.20 -61.77
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Report No.: TERF2303000790ER
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Vertical
EUT Pol ‘H Plane Engineer ‘WJ Lin
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Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 49.90 9.88 59.78 122.20 -62.42
5851.690 Peak 51.07 9.89 60.96 118.35 -57.39
5855.000 Peak 50.20 9.91 60.11 110.80 -50.69
5856.820 Peak 51.49 9.93 61.42 110.29 -48.87
5875.000 Peak 49.76 10.05 59.80 105.20 -45.40
5890.450 Peak 51.53 10.15 61.68 93.77 -32.08
5925.000 Peak 49.93 10.11 60.04 68.20 -8.16
5931.680 Peak 51.47 10.08 61.55 68.20 -6.65
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Report Number :TERF2303000790ER Test Site :SAC 1
Operation Mode :802.11ac80 Test Date :2023-04-21
Test Frequency 5775 MHz Temp./Humi. :23.6/62
Test Mode :Bandedge Antenna Pol. :Horizontal
EUT Pol ‘H Plane Engineer ‘WJ Lin
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GSTBS 5823. 5861. 5899, 5937, 5975
Freguency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/IQP/AV dBuVv dB dBuv/m dBuv/m dB
5850.000 Peak 49.99 9.88 59.87 122.20 -62.33
5851.500 Peak 50.70 9.89 60.59 118.78 -58.19
5855.000 Peak 49.50 9.91 59.41 110.80 -51.39
5863.090 Peak 51.67 9.97 61.64 108.53 -46.90
5875.000 Peak 49.43 10.05 59.48 105.20 -45.72
5906.980 Peak 51.57 10.19 61.76 81.53 -19.78
5925.000 Peak 49.63 10.11 59.74 68.20 -8.46
5940.990 Peak 51.27 10.04 61.31 68.20 -6.89
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12 TRANSMISSION IN THE ABSENCE OF DATA

12.1 Standard Applicable

According to 815.407(c)

The device shall automatically discontinue transmission in case of either absence of
information to transmit or operational failure. These provisions are not intended to preclude
the transmission of control or signaling information or the use of repetitive codes used by
certain digital technologies to complete frame or burst intervals. Applicants shall include in
their application for equipment authorization a description of how this requirement is met.

12.2 Result

While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the con-
trolling signal of ASK message transmitting from remote device and verify whether it shall
resend or discontinue transmission.
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13 ANTENNA REQUIREMENT

13.1 Standard Applicable

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a permanently attached an-
tenna or of an antenna that uses a unique coupling to the intentional radiator shall be consid-
ered sufficient to comply with the provisions of this section. The manufacturer may design the
unit so that a broken antenna can be replaced by the user, but the use of a standard antenna
jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of 8§ 15.211, 15.213, 15.217, 15.219,
15.221, or § 15.236. Further, this requirement does not apply to intentional radiators that must
be professionally installed, such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with § 15.31(d), must be meas-
ured at the installation site. However, the installer shall be responsible for ensuring that the
proper antenna is employed so that the limits in this part are not exceeded.

13.2 Antenna Connected Construction

The antenna complies with this requirement and no consideration of replacement. Please see
EUT photo for detalils.

~ End of Report ~
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