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SPORTON LAB.

FCC RF Test Report

Report No. : FR372501D

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
6dB, 26dB and 99%
. . i - ) > Pass -
31 15.403() Occupied Bandwidth 500kHz
3.2 15.407(a) Maximum Conducted <30 dBm Pass ;
Output Power
3.3 15.407(a) Power Spectral Density < 30 dBm/500kHz Pass -
Under limit
3.4 15.407(b) Unwanted Emissions 15.407(b)(4)(i) &15.209(a) Pass 2.18 dB at
11570.00 MHz
Under limit
35 15.207 AC Conducted Emission 15.207(a) Pass 9.05 dB at
0.476 MHz
15.203 &
. i . . Pass -
3.6 15.407(a) Antenna Requirement 15.203 & 15.407(a)

Conformity Assessment Condition:

1. The testresults (PASS/FAIL) with all measurement uncertainty excluded are presented against the regulation limits or
in accordance with the requirements stipulated by the applicant/manufacturer who shall bear all the risks of
non-compliance that may potentially occur if measurement uncertainty is taken into account.

2. The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”

Disclaimer:

The product specifications of the EUT presented in the test report that may affect the test assessments are declared
by the manufacturer who shall take full responsibility for the authenticity.

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPP0O5

Page Number
Report Issued Date : Sep. 01, 2023
Report Version
Report Template No.: BU5-FR15EWLB4 AC MA Version 1.4
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saronas. FCC RF Test Report

Report No. : FR372501D

1 General Description

1.1 Applicant

Ningbo Lingzhu Technology CO., Ltd.

No.578,Building 7,N0.535 Kanggiao South Road,Jiangbei District,Ningbo,PRC

1.2 Manufacturer

Ningbo Lingzhu Technology CO., Ltd.

No0.578,Building 7,N0.535 Kanggiao South Road,Jiangbei District,Ningbo,PRC

1.3 Product Feature of Equipment Under Test

Product Feature
Equipment Smart Control Panel L
Model Name TPP0O5-Z(US)
FCCID 2A789-TPP0O5
SN Code Conductgd/Radiation: NSZEE18MK00008
Conduction: NSZEE18MKO0005A

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

1.4 Product Specification of EQuipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

5745 MHz ~ 5825 MHz

Maximum Output Power

<5745 MHz ~ 5825 MHz>
802.11a:19.80 dBm/ 0.0955 W
802.11n HT20 : 20.64 dBm / 0.1159 W
802.11n HT40: 22.31 dBm / 0.1702 W

99% Occupied Bandwidth

802.11a : 23.58 MHz
802.11n HT20 : 26.22 MHz
802.11n HT40 : 48.85 MHz

Type of Modulation

802.11a/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)

Antenna Type / Gain

IPEX with gain 1.75 dBi

1.5 Modification of EUT

No modifications are made to the EUT during all test items.

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPP0O5
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1.6 Testing Location

Sporton International Inc. (Kunshan) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Test Firm Sporton International Inc. (Kunshan)

No. 1098, Pengxi North Road, Kunshan Economic Development Zone
Test Site Location Jiangsu Province 215300 People’s Republic of China
TEL : +86-512-57900158

_ ) ) FCC Test Firm
Sporton Site No. FCC Designation No. ) )
Registration No.

T ite No.
est Site No COOLKS
03CHO03-KS CN1257 314309
THO1-KS
1.7 Test Software
Iltem Site Manufacturer Name Version
FCC 15C-15E Test
1. THO1-KS SPORTON Tools Ver10.0_ 210607 10.0
2. 03CHO03-KS AUDIX E3 210616
3. CO01-KS AUDIX E3 6.2009-8-24

1.8 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢ 47 CFR Part 15 Subpart E

¢ FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

4 ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement,
pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Z plane) were recorded in this
report.

b. AC power line Conducted Emission was tested under maximum output power.

2.1 Carrier Frequency and Channel

Frequency Band Channel (IIZ\/rIqu) Channel I(:'\r/le:z.)
149 5745 157 5785
5745-5825 MHz 151* 5755 159* 5795
U-NII-3 153 5765 161 5805
- - 165 5825

Note: The above Frequency and Channel in "*" were 802.11n HT40.

2.2 Test Mode

Final test modes are considering the modulation and worse data rates as below table.

Modulation Data Rate
802.11a 6 Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
AC
Conducted | Mode 1: Zigbee Link + WLAN 5G Link + L1/L2 light link + RS485 Link + AC Power
Emission
Ch. # U-NII-3 : 5745-5825 MHz
802.11a 802.11n HT20 802.11n HT40
L Low 149 149 151
Middle 157 157 -
H High 165 165 159
Sporton International Inc. (Kunshan) Page Number 1 70f 26
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saranas. FCC RF Test Report Report No. : FR372501D

2.3 Connection Diagram of Test System
System
AP router Notebook GPS Station BT Earphone
Simulator
Power
EUT Notebook
Source
Cradle Earphone iPod WLAN AP Monitor
This example is connection diagram of EUT test configurations.
. For detail, please refer to test mode configuration and setup photographs for each test item.
2.4  Support Unit used in test configuration and system
Item |Equipment Trade Name |Model Name |FCC ID Data Cable Power Cord
1, |Bluetooth Lenovo thinkplus-BH3 |N/A N/A N/A
Earphone
2. |WLAN AP D-link DIR-655 KA21R655B1 N/A Unshielded,1.8m
3. Light NA NA NA NA NA
AC I/P:
4. |Notebook Lenovo G480 QDS-BRCM10501|N/A Unshielded, 1.8 m
DC O/P:
Shielded, 1.8 m
2.5 EUT Operation Test Setup

For WLAN RF test items, an engineering test program was provided and enabled to make EUT
continuous transmit.

For AC power line conducted emissions, the EUT was set to connect with the WLAN AP under large
package sizes transmission.

Page Number : 80f 26
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2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 7.0 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=7.0+10=17.0 (dB)

Sporton International Inc. (Kunshan) Page Number 1 90f 26
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3 Test Result

3.1 6dB and 26dB and 99% Occupied Bandwidth Measurement
3.1.1Description of 6dB and 26dB and 99% Occupied Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.
26dB and 99% Occupied bandwidth are reporting only.

3.1.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3Test Procedures

1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
Section C) Emission bandwidth for the band 5.725-5.85GHz

2. For 6dB BW, Set RBW = 100kHz.
For 26dB BW, Set RBW = approximately 1% of the emission bandwidth.
For 99% OBW, Set RBW = 1% to 5% of the OBW.

3. For 26dB BW, Set the VBW > RBW.

For 6dB BW & 99% OBW, Set the VBW = 3 x RBW.

Detector = Peak.

Trace mode = max hold

Measure the maximum width of the emission that is 6 dB down from the peak of the emission.

N o A

Measure and record the results in the test report.

3.1.4Test Setup

e ]

Spectrum Analyzer EUT
3.1.5Test Result of 6dB Bandwidth
Please refer to Appendix A.
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Minimum 6dB Bandwidth

Spectrum

=)

Ref Level 30.00 dém Offset 17.00 dB & RBW 100 kHz
|» Att 30dB SWT 1.1 ms & VYBW 300 kHz

Mode Sweep
@ 1Pk Max
mM1[1] 5.11 dBm
5.7793500 GHz
20 dBm D2[1] 0.09 dB
13.1500 MHz
TUEEm=—=01 10.800 dB

D2 4.800 dBn

i PLJL“‘ P e

D2
ey W‘Mﬁhl

-10 dBm -

0 dBm | M
H
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psifb

)

W

-40 dBm

m‘%w !

-50 dBm

-60 dBm

CF 5.785 GHz

1001 pts Span 50.0 MHz
il J e
Date: 27.JUL.2023 00:15:48
Maximum 26dB Bandwidth for 20M BW
Spectrum I::E l
Ref Level 30.00 dBm Offset 17.00 dB & RBW 300 kHz
o Att 30 dB SWT 1lms & VBW 1 MHz Mode Sweep
@ 1Pk View
mM1[1] 12.87 dBm
" 5.7440510 GHz
20 dim e ndB 26.00 dB
b 4 By 37.562000000 MH
10 b fﬂw cqatpns) JWE;;%&M\ iz
0 dem - =
-10 dam LA st [ ity T2
i Sl
st ey
-30 dBm
-40 dem
-50 dBm
-60 dBm:
CF 5.745 GHz 1001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 5.744051 GHz 12.87 dBm ndB down 37.562 MHz
Tl 1 5.726618 GHz -13.46 dBm ndB 26.00 dB
T2 1 5.764181 GHz -12.73 dBm Q factor 152.9
Jjl J Qi W
Date: JUL.2022 00:09:07
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Maximum 26dB Bandwidth for 40M BW

Spectrum "f l
Ref Level 30.00 dém Offset 17.00 dB & RBW 500 kHz
|& Att 30dB SWT 1ms @ VBW 2 MHz Mode Sweep
@ 1Pk View
mM1i[1] 12.31 dBm
5.7498750 GHz
20 dBm d
M1 ndB 26.00 dB
10de ™ LM . li-” 74.266000000 MHz
dBrr r-fM/J iy ‘[_z'ﬁm.m_ﬂw 77.4
0 dem . ,\
10 dpm.LL . hw"“"**"""‘“*'}\"""f RO N s g pbzo
v wf\ﬁ,r%
-20 dBm
-30 dBm
-40 dBm
-50 dem
-60 dBm
CF 5.755 GHz 1001 pts Span 90.0 MHz
Marker
Type | Ref | Tr|::| X-value ‘ ¥Y-value ‘ Function | Function Result |
M1 1 5.749875 GHz 12.31 dBm ndB down 74.266 MHz
T1 1 5.717867 GHz -13.11 dBm ndg 26.00 dB
T2 1 £.7921332 GHz -13.84 dBm Q factor 77.4
T 1
L
Date: 27.JUL.2023 00:04:41

Maximum 99% Occupied Bandwidth for 20M BW

Spectrum

(=)

Ref Level 30.00 dBm

o Att 30de SWT

Offset 17.00 dB & RBW 300 kHz

1ms & VBW 1 MHz

Mode Sweep

@153 Max

20 dBm

mM1[1] 12.60 dBm

5.7436010 GHz

10 dBrr

Pl 1

Occ Bw 26.223776224 MHz

ok

0.dBm £

““""’h.\

\

il

-10 dam e

| T2

o i

Ay
o

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 5.745 GHz

1001 pts

Span 50.0 MHz

Marker

Type | Ref | Tr|:| X-value \

Y-value

Function | Function Result |

M1 1
T1 1
T2 1

5.743601 GHz
5.7319131 GHz
5,7581369 GHz

12.60 dBm
-6.38 dBm
-5.99 dBm

QOcc Bw 26,223776224 MHz

Date: Z7.JUL.2023

00:09:48
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Maximum 99% Occupied Bandwidth for 40M BW
Spectrum "f l
Ref Level 30.00 dém Offset 17.00 dB & RBW 1 MHz
& Att 30ds SWT 1ms @ VBW 3 MHz Mode Sweep
@153 Max
mM1i[1] 16.03 dBm
5.7517000 GHz
20 dBm 4L
.w‘xf‘lv v Occ Bw 48.851148851 MHz
10 db e f T iy,
dBr i
7 R
o dem — ~ 4 _{
Ay Wi
-10 dBf i JJ-'~WM - Mg o]
J“JWI i Ml“wr
-20 dBm M
-30 dBm
-40 dBm
-50 dem
-60 dBm
CF 5.755 GHz 1001 pts Span 100.0 MHz
Marker
Type | Ref | Tre | X-value ‘ ¥Y-value ‘ Function | Function Result |
M1 1 5.7517 GHz 16.03 dBm
T1 1 5.7305245 GHz -4.49 dBm Occ Bw 48.851148851 MHz
T2 1 5.7793756 GHz -4.24 dBm
T 3 —
L | CORCEEE ]
Date: 27.JUL.2023 00:05:18

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Maximum Conducted Output Power Measurement

3.2.1Limit of Maximum Conducted Output Power

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W.
If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power shall

be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3Test Procedures

The testing follows Method PM of FCC KDB 789033 D02 General UNII Test Procedures New Rules

v02r01.

Method PM (Measurement using an RF average power meter):

1. Measurement is performed using a wideband RF power meter.

2. The EUT is configured to transmit continuously with a consistent duty cycle at its maximum power
control level.

3. Measure the average power of the transmitter, and the average power is corrected with duty

factor, 10 log(1/x), where x is the duty cycle.

3.2.4Test Setup

CE [ e

Power Meter Attenuator

EUT
3.2.5Test Result of Maximum Conducted Output Power
Please refer to Appendix A.
Sporton International Inc. (Kunshan) Page Number 1 14 of 26
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any
500-kHz band.

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power shall

be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.3.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.3.3Test Procedures

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

Section F) Maximum power spectral density.
# Method SA-2 #

(trace averaging across on and off times of the EUT transmissions, followed by duty cycle correction).

Measure the duty cycle.

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

Set RBW = 500KHz (or 300 kHz if the SA can’t set RBW=500KHz).

Set VBW = 1 MHz.

Number of points in sweep = 2 Span / RBW.

Sweep time = auto.

Detector = RMS

Trace average at least 100 traces in power averaging mode.

If the SA can’t set RBW=500KHz, then add 10 log(500kHz/RBW) to the test result

Add 10 log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times. For example, add 10 log(1/0.25) = 6

dB if the duty cycle is 25 percent.

1. The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

2. Each plot has already offset with cable loss, and attenuator loss. Measure the PPSD and

record it.
Sporton International Inc. (Kunshan) Page Number : 15 of 26
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3.3.4Test Setup

Spectrum Analyzer EUT

3.3.5Test Result of Power Spectral Density

Please refer to Appendix A.

Worst Case Power Density (dBm/MHz)

Spectrum

(=)

SGL Count 100/100

Ref Level 30.00 dBm Offset 17.00 dB & RBW 300 kHz
e Att 30 dB @ SWT 20ms @ VBW 1 MHz

Mode Sweep

@ 1Rm AvgPwr

20 dBm

mM1[1] 4.39 dBm
5.7456490 GHz

10 dBm:

0dem

-10 dBm

-20 dBm

-30 deim,
.v"""M

-40 dBm

-50 dBm

-60 dBm

CF 5.745 GHz

1001 pts

Span 50.0 MHz

-

L

Date: 28.JUL.2023 15:15:28

—
] CHRRENRED wa

Note: Average Power Density (dB) = Measured value+ Duty Factor + RBW Factor
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3.4 Unwanted Emissions Measurement

This section is to measure unwanted emissions through radiated measurement for band edge spurious

emissions and out of band emissions measurement.

3.4.1Limit of Unwanted Emissions

(1) For transmitters operating in the 5.725-5.85 GHz band:
15.407(b)(4)(i) All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above
or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band
edge, and from 25 MHz above or below the band edge increasing linearly to a level of 15.6
dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band

edge increasing linearly to a level of 27 dBm/MHz at the band edge.

(2) Unwanted spurious emissions fallen in restricted bands shall comply with the general field

strength limits as below table,

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 —0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
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EIRP (dBm) Field Strength at 3m (dBuV/m)
-27 68.2

Note: The following formula is used to convert the EIRP to field strength.
EIRP = Ewmeas + 20l0g (dwveas) —104.7
where
EIRP is the equivalent isotropically radiated power, in dBm
Eweas is the field strength of the emission at the measurement distance, in dBuV/m

dwmeas is the measurement distance, in m

(3) ANSI C63.10-2013 clause 12.7.3 note 97
As specified by regulatory requirements, emissions above 1000 MHz that are outside of the
restricted bands are subject to a peak emission limit. However, an out-of-band emission that
complies with both the average and peak general regulatory limits is not required to satisfy the

peak emission limit.

3.4.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.
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3.4.3Test Procedures

1.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
Section G) Unwanted emissions measurement.
(1) Procedure for Unwanted Emissions Measurements Below 1000MHz

. RBW = 120 kHz

. VBW = 300 kHz

. Detector = Peak

. Trace mode = max hold
(2) Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz

. RBW =1 MHz

. VBW 2 3 MHz

. Detector = Peak

. Sweep time = auto

. Trace mode = max hold
(3) Procedures for Average Unwanted Emissions Measurements Above 1000MHz

. RBW =1 MHz
. VBW = 10 Hz, when duty cycle is no less than 98 percent.

. VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

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

The antenna is a broadband antenna and its height is adjusted between one meter and four
meters above ground to find the maximum value of the field strength for both horizontal
polarization and vertical polarization of the antenna.

For each suspected emission, the EUT was arranged to its worst case and then adjust the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than peak
limit (that means the emission level in average mode also complies with the limit in average
mode), then peak values of EUT will be reported, otherwise, the emissions will be measured in

average mode again and reported.
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3.4.4Test Setup

For radiated emissions below 30MHz

Metal Full Soldered Ground Plane

o0

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz

R Antenna

3m

i

EUT

S0cm

1
Metal Full Soldered Ground Plane

R e

Spectrum Analyzer j Receiver

For radiated emissions above 1GHz

RX Antenna

Metal Full Soldered Ground Plane

oc
Spectrum Analyzer / Receiver
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3.4.5Test Results of Radiated Emissions (9 kHz ~ 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 line was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.4.6 Test Result of Radiated Band Edges

Please refer to Appendix C.

3.4.7Duty Cycle

Please refer to Appendix D.

3.4.8 Test Result of Unwanted Radiated Emission (30MHz ~ 10th Harmonic or 40GHz,
whichever is lower)

Please refer to Appendix C.
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3.5 AC Conducted Emission Measurement

3.5.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.5.2Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.5.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4.  The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum

Hold Mode.

Sporton International Inc. (Kunshan) Page Number 1 22 of 26
TEL : +86-512-57900158 Report Issued Date : Sep. 01, 2023
FCC ID: 2A789-TPP05 Report Version : Rev. 01

Report Template No.: BU5-FR15EWLB4 AC MA Version 1.4



saronas. FCC RF Test Report Report No. : FR372501D

3.5.4 Test Setup

Rear of EUT to be flushed
with rear of table top

we EUT

80 cmto
ground
plane

Receiver
30cm

“ 3b)

AC
AMH
ALISH)

-
|
|
|
|
|
|
|
|
|
|
|
|
I 500 RF Cable
|
|
|
|
|
|
|
|
|
|
|
|
|
I -~ Bonded to horizontal
|~ ground plane
-

AMH = Artificial mains network (LISH)
AE = Associated equipment

EUT = Equipment under test

ISH = Impedance stabilization network

3.5.5Test Result of AC Conducted Emission

Please refer to Appendix B.
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3.6 Antenna Requirements

3.6.1Standard Applicable
If transmitting antenna directional gain is greater than 6 dBi, both the peak transmit power and the
peak power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

3.6.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.6.3Antenna Gain
The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Instrument | Manufacturer | Model No. Serial No. |Characteristics Calg);ta:on Test Date Due Date Remark
Spectrum _ Jul. 27, 2023~ Conducted
Analyzer R&S FSVv40 101040 10Hz~40GHz | Oct. 12, 2022 Jul. 28, 2023 Oct. 11, 2023 (THO1-KS)

Pulse Power . Jul. 27, 2023~ Conducted

Senor Anritsu MA2411B 0917070 |[300MHz~40GHz| Jan. 05, 2023 Jul. 28, 2023 Jan. 04, 2024 (THO1-KS)
. 50MHz Jul. 27, 2023~ Conducted

Power Meter Anritsu ML2495A 1005002 Bandwidth Jan. 05, 2023 Jul. 28, 2023 Jan. 04, 2024 (THO1-KS)
EMI Test . 3Hz~8.5GHz;Ma Radiation
Receiver Keysight N9038A MY56400004 ¥ 30dBmM Oct. 13, 2022 | Aug. 25, 2023 | Oct. 12, 2023 (03CHO3-KS)

EXA Spectrum . Radiation
Analyzer Keysight N9010A MY55150244| 10Hz-44GHz May 15, 2023 | Aug. 25, 2023 | May 14, 2024 (03CH03-KS)
Loop Antenna R&S HFH2-22 100321 | 9kHz~30MHz | Oct. 16, 2022 | Aug. 25, 2023 | Oct. 15, 2023 (Oggﬂgg?é‘s)
Bilog Antenna TeseQ CBL6112D 23182 30MHz-1GHz | Dec. 23, 2022 | Aug. 25, 2023 | Dec. 22, 2023 (o?gﬂgg?&)
Double Ridge : _ Radiation
Horn Antenna ETS-Lindgren 3117 75957 1GHz~18GHz | Nov. 15, 2022 | Aug. 25, 2023 | Nov. 14, 2023 (03CHO3-KS)
SHF-EHF Horn|  com-power AH-840 101116 | 18GHz~40GHz | Oct. 17, 2022 | Aug. 25, 2023 | Oct. 16, 2023 (Oggﬂgg?}zs)
- 30MHz Radiation
Amplifier SONOMA 310N 413740 ~1000MHz Jan. 05, 2023 | Aug. 25, 2023 | Jan. 04, 2024 (03CH03-KS)
Amplifier EM EM18G40GA | 060851 18~40GHz | Jan. 05, 2023 | Aug. 25, 2023 | Jan. 04, 2024 (Oggﬂggf’gs)
high gain AMF-7D-0010 Radiation
Amplifier MITEQ 1800-30-10P 2082394 1Ghz-18Ghz | Jan. 05, 2023 | Aug. 25, 2023 | Jan. 04, 2024 (03CHO3-KS)
Amplifier Keysight 83017A  |MY53270319| 1GHz~26.5GHz | Oct. 12, 2022 | Aug. 25, 2023 | Oct. 11, 2023 (Oggﬂgg?}zs)
AC Power Radiation
Source Chroma 61601 F104090004 N/A NCR Aug. 25, 2023 NCR (03CH03-KS)
Radiation
Turn Table ChamPro EM 1000-T 060762-T 0~360 degree NCR Aug. 25, 2023 NCR (03CHO3-KS)
Radiation
Antenna Mast ChamPro EM 1000-A 060762-A 1m~4m NCR Aug. 25, 2023 NCR (03CHO3-KS)
. . Conduction
EMI Receiver R&S ESCI7 100768 9kHz~7GHz; May 16, 2023 | Aug. 11, 2023 | May 15, 2024 (CO01-KS)
AC LI.S.N Conduction
(for auxiliary MessTec AN3016 060103 9kHz~30MHz | Oct. 13, 2022 | Aug. 11, 2023 | Oct. 12, 2023 (CO01-KS)
equipment)
Conduction
AC LISN MessTec AN3016 060105 9kHz~30MHz | May 16, 2023 | Aug. 11, 2023 | May 15, 2024 (CO01-KS)
AC Power ABPO0000008| AC 0V~300V, Conduction
Source Chroma 61602 11 45H2z~1000Hz Oct. 12, 2022 | Aug. 11, 2023 | Oct. 11, 2023 (CO01-KS)
NCR: No Calibration Required
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5 Measurement Uncertainty

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI 63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to indicate
95% level of confidence. The measurement data show herein meets or exceeds the CISPR

measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified

limit to determine compliance.

Uncertainty of Conducted Measurement

Test Iltem Uncertainty
Conducted Power +0.46 dB
Conducted Emissions +2.26 dB
Occupied Channel Bandwidth +0.1 %
Conducted Power Spectral Density +0.88 dB

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence 2 78dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence 4.0dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 5.0dB
of 95% (U = 2Uc(y)) '
----------- THE END ----------
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Appendix A. Conducted Test Results
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TEST RESULTS DATA
6dB and 26dB EBW and 99% OBW

U-NII-3 single antenna
99% _ 26dB_ 6 dB _ 6dB
Data Freq. Bandwi Bandwi| Bandwi Bandwidth .
Mod. Rate NTX CH. (MHz) dth dth dth Min. Limit Pass/Fail
(MHz) [ (MHz) [ (MHZz) (MHz)
Ant1 [ Ant1 | Ant1
11a |[6Mbps| 1 149 | 5745 | 16.58 | 20.33 | 14.95 0.5 Pass
11a [6Mbps| 1 157 | 5785 | 23.58 | 35.32 | 13.15 0.5 Pass
11a [6Mbps| 1 165 | 5825 | 16.43 | 19.78 | 13.85 0.5 Pass
HT20 | MCSO | 1 149 | 5745 | 26.22 | 37.56 | 15.00 0.5 Pass
HT20 | MCSO | 1 157 | 5785 | 22.88 | 35.27 | 13.80 0.5 Pass
HT20 | MCSO | 1 165 | 5825 | 17.53 | 20.63 | 13.85 0.5 Pass
HT40 | MCSO | 1 151 5755 | 48.85 | 74.27 | 31.32 0.5 Pass
HT40 | MCSO | 1 159 5795 | 46.95 | 71.66 | 31.32 0.5 Pass




FR372501D

TEST RESULTS DATA
Average Power Table

U-NII-3 single antenna

Average FCC
I:Du:y CoFr:ducted Ccinzu DG
. | Factor ower cte : .
tlec 22:2 ) Gl (i/lrquz) (dB) | with duty factor | Power (=) Pass/Fail
(dBm) Limit
Ant1 | Ant1 | SUM | Ant1 | Ant1
11a |[6Mbps| 1| 149 | 5745 | 0.27 | 17.31 30.00 | 1.75 Pass
11a |6Mbps| 1| 157 | 5785 | 0.27 | 19.80 30.00 | 1.75 Pass
11a |6Mbps| 1| 165 | 5825 | 0.27 | 16.96 30.00 | 1.75 Pass
HT20 | MCSO| 1| 149 | 5745 | 0.41 | 20.64 30.00 | 1.75 Pass
HT20 | MCSO| 1| 157 | 5785 | 0.41 | 20.33 30.00 | 1.75 Pass
HT20 | MCSO| 1| 165 | 5825 | 0.41 | 17.47 30.00 | 1.75 Pass
HT40 | MCSO| 1 | 151 5755 | 0.79 | 22.31 30.00 | 1.75 Pass
HT40 | MCSO| 1| 159 | 5795 | 0.79 | 21.83 30.00 | 1.75 Pass




TEST RESULTS DATA

Power Spectral Density

FR372501D

U-NII-3 single antenna

T0log Average Average
I:Du:y (500kH Pow%r] I;er:sity ESDt DG .
Dat Freq. | Factor z wi u imi .
Mod. | p2i2 [N CH. (Mquz) @B) | /RBW) Factor @miso| @B) | Jea
Factor | (dBm/500kHz) | 0kHz)
Ant1 | Ant1 | Ant1 | SUM | Ant1 | Ant1
11a |6Mbps| 1| 149 | 5745 | 0.27 222 | 3.99 30.00 | 1.75 | Pass
11a |6Mbps| 1| 157 | 5785 | 0.27 222 | 6.22 30.00 | 1.75 | Pass
11a |6Mbps| 1| 165 | 5825 | 0.27 222 | 3.66 30.00 | 1.75 | Pass
HT20 | MCSO | 1| 149 | 5745 | 0.41 222 | 7.02 30.00 | 1.75 | Pass
HT20 | MCSO | 1| 157 | 5785 | 0.41 222 | 6.67 30.00 | 1.75 | Pass
HT20 | MCSO| 1| 165 | 5825 | 0.41 222 | 453 30.00 | 1.75 | Pass
HT40 | MCSO| 1 | 151 5755 | 0.79 222 | 566 30.00 | 1.75 | Pass
HT40 | MCSO| 1| 159 | 5795 | 0.79 222 | 5.59 30.00 | 1.75 | Pass
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Appendix B. AC Conducted Emission Test Results

_ Temperature : 25.3~26.2°C
Test Engineer : [Amos Zhang : =
Relative Humidity : (38~40%
Test Voltage : [120Vac / 60Hz Phase : Line
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
20 Level (dBuV)
70.0
60.0 | 15E R§§247-QP
50.0 | 15E R§5247-AVG
[
40.0 i
i
30.0
LRl
20.0
10.0
U5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : COD1-KS
Condition : 15E RS5247-QP LISN-060105-L 2023 LINE
Over Limit Read LISN Cable
Fregq Level Limit Line Level Factor Los=z Remark
MHz ~ dBuV dF ~ dBuv  aBuv aE dE
1 0.165 41.97 -23.24 §5.21 31.50 0.04 10.43 QF
2 0.165 20.37 -25.84 55.21 18.90 0.04 10.43 Average
2 0.476 44.81 -11.60 56.41 34.60 -0.02 10.23 QP
4 0.476 37.11 -0.30 46.41 26.90 -0.02 10.23 Average
] 0.505 43.48 -12.52 56.00 23.30 -0.03 10.21 QP
6% 0.505 36.78 -9.22 46.00 26.60 -0.03 10.21 Average
7 1.077 32.20 -23.80 56.00 22.20 -0.10 10.10 QP
8 1.077 25.10 -20.90 46.00 15.10 -0.10 10.10 Average
g 3.435 32.16 -23.84 B6.00 22.20 -0.10 10.06 QP
10 3.436 23.56 -22.44 46.00 13.60 -0.10 10.06 Average
11 4.384 32,13 -23.87 B6.00 22.19 -0.12 10.06 QP
12 4.384 22.53 -23.47 46.00 12.59 -0.12 10.06 Average
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_ Temperature : 25.3~26.2°C
Test Engineer : [Amos Zhang - —
Relative Humidity : |38~40%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Remark : All emissions not reported here are more than 10 dB below the prescribed limit.
gplevel [dBuv)
70.0
600 | 15E RS§247-QP
50.0 | 15E RSS247-AVG
4{mv1 J;
11
30.04
12
20.0
10.0
015 2 5 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15E RS5247-QP LISN-060105-N 2023 NEUTRAL
Over LISN
Freq Level Limit Factor Remark
MHz ~ dBuV dE
1 0.164 40.67 -24.5 0.04
2 0.164 2B 77 —26. 0.04 Average
3 0.189 37.07 -26.99 0.05
4 0.189 2B.67 —25. 0. 05 Averzge
5 0.476 44.96 -11. .07
6%  0.476 37.38 -9.05 .07 Average
7 0.516 43.04 -12.96 .07
8 0.516 36.34 -9.66 .07 Average
9 0.701 32.39 -23.61 .07
10 0.701 26.39 -19.61 .07 Average
11 4.478 31.13 -24.87 .13
12 4.478 23.53 -22. 12 Average
Note:
1. Level(dBuV) = Read Level(dBuV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBuV) — Limit Line(dBpV)
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Appendix C. Radiated Spurious Emission

Test Engineer : Chris Chen RS allel18e 41 ~42 %
Temperature : 22~23 °C
Radiated Spurious Emission Test Modes
Mode Band Band Antenna Modulation Channel Frequency Remark
(GHz) Rate
Mode 1 U-NII-3 5.725-5.85 1 802.11a 149 5745 6Mbps -
Mode 2 U-NII-3 5.725-5.85 1 802.11a 157 5785 6Mbps -
Mode 3 U-NII-3 5.725-5.85 1 802.11a 165 5825 6Mbps
Mode 4 U-NII-3 5.725-5.85 1 802.11n HT20 149 5745 MCSO -
Mode 5 U-NII-3 5.725-5.85 1 802.11n HT20 157 5785 MCSO -
Mode 6 U-NII-3 5.725-5.85 1 802.11n HT20 165 5825 MCSO0 -
Mode 7 U-NII-3 5.725-5.85 1 802.11n HT40 151 5755 MCSO -
Mode 8 U-NII-3 5.725-5.85 1 802.11n HT40 159 5795 MCSO -
Summary of each worse mode
Mode  Modulation Ch. (II:\/rlquz) (dléi\</ellr11) (dléLn\]/i/tm) M(e:jrg)in Pol. iizk Result Remark
802.11a 149 5646.40 50.66 68.20 -17.54 \% PEAK Pass Band Edge
! 802.11a 149 17235.00 65.55 68.20 -2.65 \% PEAK Pass Harmonic
802.11a 157 - - - - - - - Band Edge
2 802.11a 157 11570.00 51.82 54.00 -2.18 H AVERAGE Pass Harmonic
802.11a 157 585.81 43.81 46 -2.19 H QP Pass LF
802.11a 165 5979.60 52.03 68.20 -16.17 H PEAK Pass Band Edge
3 802.11a 165 17475.00 65.04 68.20 -3.16 \% PEAK Pass Harmonic
802.11n HT20 149 5636.40 50.07 68.20 -18.23 H PEAK Pass Band Edge
N 802.11n HT20 149 17237.33 65.39 68.20 -2.81 \% Peak Pass Harmonic
802.11n HT20 157 - - - - - - - Band Edge
> 802.11n HT20 157 17365.67 65.17 68.20 -3.03 \Y, Peak Pass Harmonic
802.11n HT20 165 5966.80 50.61 68.20 -17.59 H Peak Pass Band Edge
° 802.11n HT20 165 17480.07 65.15 68.20 -3.05 H Peak Pass Harmonic
802.11n HT40 151 5929.14 50.59 68.20 -17.61 H PEAK Pass Band Edge
! 802.11n HT40 151 17261.53 61.61 68.20 -6.59 H Peak Pass Harmonic
802.11n HT40 159 5941.20 50.18 68.20 -18.02 \% PEAK Pass Band Edge
® 802.11n HT40 159 17382.53 60.96 68.20 -7.24 H PEAK Pass Harmonic
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Pol. Horizontal Fundamental
MLMWM"“) 0 Level (dBuVim)
M N i
975 / ‘ \ s !
813 | } \
Nﬂ‘ 560413 B f
850 Fi M UL U L U
65
w |
48 Zl‘ul" !f‘w rvnr J'“v '!l""M' '1"’”\'! ‘n i )l“v vnvvw“w )Lw
al i s i T
ek ot o
25 g o
Peak WW
7k
163
1 ki
5600 5680, 5760, 5840, 5920, 6000
Frequency (MHz)
1000 2200, J400. 4600, 5800, 7000
Linit Over Read At Cable Preamp Aux  APos  TPos Frequency (MHz)
Freq Level Line Linit Level Factor Loss Factor Factor Remark
Wz dBuV/m dBuV/m 0B dBV dB/m B B dB m deg Lu.ﬂt (.M?P Read int (able Preanp Aux Mos Thos
1 S50 5039 66.00 -17.81 4097 3.5 1121 .04 080 3% 360 PENC Freq Level Line Linit Level Factor Loss Factor Factor Renark
7 5650.40 49.83 68.60 -19.57 39.66 35.25 11,22 37.84 0.08 386 360 PEAK
3 5720.00 53.84 110.99 -57.66 44.32 35.34 1132 37.14 6.88 386 360 PEAK Pz dBuV/m dBuV/m B BV dB/m 4B 4B B ] deg
4 52028 59.25 113.64 -34.39 49.73 3534 1132 3714 0.88 386 360 PEAK 1 5745.00 107.91 ----em —oeee- 9,34 3539 1136 37.18 0.0 386 360 PEAK
i Level (dBuVim)
134
1
5
"3
ﬁl:
L L 56 UNIL3(AVG)
ol
i S SO |
Avg Blank W Ao T
WW
1 ki
1000 2000, 3400, 4500. 5800. 7000
Frequency (MHz)
Linit Over Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m  dB dBWV dB/m  dB A8 A8 am deg
1 5745.00 100.16 --=n-n ==enn- 98.59 35.39 1136 3718 @.08 336 360 AVERAGE

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPPO5
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saronas. FCC RF Test Report Report No. : FR372501D

Mode Band Edge

U-NII-3_5.725-5.85_802.11a_CH149 5745MHz

ANT 1
Pol. Vertical Fundamental
1q"Le\rel (dBuVim) 1,mLe\lleI (dBuVim)
134 / \ 138
f
a5 W5
3
56 UNI3 B
850 ] ] T 5603
3 B0 T
Ty !
43 i
LI
35
Peak
153 25
163
5600 5680. 5760, 5640, 5920, 6000
Frequency (MHz)
U
1000 200, 0. 4500, 5600. 1000
linit Over Read Ant Cable Preamp  Aux  APos  TPos Frequency (MHz)
Freg Level Line Limit Level Factor Loss Factor Factor Remark
T W bW Ban @ W En B B B a & Lirrnit ‘ Read  Ant Cable Preamp Aux APos TPos
1 5620.40 50.63 68.28 -17.57 41.26 5.2 1118 37.83 0.0 23 88 PEMK Freq Level Line Margin Level Factor Loss Factor Factor Remark
1S540 4873 6360 -19.87 W30 WS ILL 4 008 B3 BB PENK -
3OS0 5548 11012 5464 45.97 BB ILI M 0. B2 BB PEM Wiz douW/m dBuv/m @B oBV B B A8 B om deg
4 5720.40 56,33 111,81 -55.48 46,81 35.34 1L.32 37,14 0.00 232 88 PEAK 1 5745.00 105,73 =-veee wemeen 95,15 3.4 1137 3719 0.0 23 8B PRAK
11ﬂLe\ieI (dBuV/m)
1138
5 1
B3
65,
A N T SGUNLHAKG
b ]
Avg Blank
325
163
1000 200. 3400, 4600, 5800, 7000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp  Aux  APos  TPos
Freq level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuV/mdBuv/m B B dB/m 0B dB A8 m deg
1 5745.80 96.80 ------ ------ 87.23 3539 1L36 37.18 @.88 232 B8 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C3 of C26
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ssamran1as. FCC RF Test Report Report No. : FR372501D

Pol. Horizontal Vertical
13J!Levellllw‘ﬂrn) W Level (4Bu/m)
1138 138
915 075
M” 56U i3 G0N
g g . LT
1 1 ~ S eUNIBAVG)
48
| oy " Loy s sl
Peak e e o
35
Avg
163 1
7000 9200, 11400, 13600. 15800 16000
Frequency (MHz) 7000 9200 11400, 13600. 16800, 16000
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos .
Freq Level Line Linit Level Factor Loss Factor Factor Reark Usit Ower Read it Cable Preamp  Awx Aos Thos
- Freq level Line Limit Level Factor Loss Factor Factor Remark
Mz dBul/m dBuv/m  dB BV dBm B B dB m deg -
1 1149.08 53.89 74.88 -20.11 62.39 38.29 16.12 62.91 .00 202 317 PEAK MHz dBuV/m dBuV/m o8 dBW dB/m B B B deg
2 11499.00 43.56 54.08 -10.44 52.86 38.29 16.12 6291 .00 200 317 AVERAGE 1 104%.00 45.46 74.00 -28.54 53.% 38.29 16.12 6291 @.00 -~  --- PEAK
3 17235.00 65.67 68.20 -3.13 67.63 42.04 20.18 6418 0.0 -  --- PEAK 11723508 65.55 68.28 -2.65 67.51 42.84 20.18 6413 8.0 - --- PEAC
Sporton International Inc. (Kunshan) Page Number : C4 of C26
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saranis. FCC RF Test Report

Report No. : FR372501D

2
Mode Harmonic
U-NII-3_5.725-5.85_802.11a_CH157_5785MHz
ANT 1
Pol. Horizontal Vertica
Lo CEum) Lo (B}
1348 1138
LIE 975
3 i3 B N3
650 850
448 488
Peak
5 125
Av
g 163 163
1000 9200, 1400, 13600, 15600, 18000 1000 9200, 1400, 13600, 15800, 18000
Frequency (MHz) Frequency (H)
linit Over Read Ant Cable Preamp  Aux  APos  TPos Linit Over Read Ant Cable Preanp Aux  APos  TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark Freq Llevel Line Linit Level Factor Loss Factor Factor Remark
Moddjn B 0 G dh B 0 B o g Moo da @B B Gh B 0 & o« g
1 1057880 62,14 7400 -1L86 70.48 3533 16.18 629 0.60 260 282 PEAK 1 157,00 54.99 7409 -19.81 63.33 3833 16,13 6290 0.0 308 291 PEAK
1 1057.80 5182 5489 -2.15 .16 3533 16.18 629 0.60 269 282 AVERMGE 1157000 4400 5488 979 5255 3833 1613 6298 0.00 303 291 AVERMGE
3 1735.80 60.81 68.20 -7.39 62.81 4191 28.29 64.20 0.0 180 130 PEAK 3 173%5.00 64.10 68.20 -4.10 66.10 4191 20.29 6420 0.00 257 149 PEAK
ﬁ&wmwmm ﬁ&wmmwm
1050 1054
100 00
T 185 70 UAI-S
Peak
il T RG] il T B T
Avg
Bl A g B A
0 n
130 131
|
18000 2401, 26600, . 35600, 40000 18000 2400, 26800, . 33600, 40000
Frequency (Hz) Frequency (MHz)
Sporton International Inc. (Kunshan) Page Number : C5 of C26
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FCC ID: 2A789-TPP05



SPORTON LAB.

FCC RF Test Report

Report No. : FR372501D

Pol. Horizontal Vertical
Level (dBuV/m)
onLEVEl ([dBuvim)
70
70.0
0 60.0
FCC PART 15E rCk PART 156
50 | | 500 |
I
0. [ & 400 [ 4 -
3 uf J it ,,m L
W\ | G"M MW P iww " WL
4 s
B I o M\WI T Wwww#
Peak . 100
00
A 100
30 100, 200, 300, 200, 500 500, 700, 300, 900, 1000 30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq level Limit Line Level Factor Loss Factor Remark pal/Phas Freq Level Limit Line Level Factor Loss Factor Remark Pol/Phas
T e dowin G dwim W B @ e e Mz dBuv/m  d8 dBuv/m dBuw d8/m  dB  dB  cm  deg
1 120.91 4076 -2.74 43.50 55.49 16.52 1.67 32.92 HORTZONT 1 122,15 29.79 -13.71 43.50 46.38 16.33 0.8 32.92 - - Peak VERTICAL
2 298.69 24.22 -21.78 46.88 35.83 19.19 @.88 33.00 - --- Peak VERTICAL
2 27.72 L85 1495 46.00 4233 18.17  1.35 33.00 HORIZONT 3 450.81 26.84 -19.16 46.80 37.23 22.8@ @.86 33.19  ---  --- Peak VERTICAL
: :gi';; x':: ﬁ'i: ﬁ': ::' ;:'Zi ;‘:ﬁ :i':: ﬁ:im 4 5B4.52 40.65 -5.35 46.00 45.43 25.52 0.80 33.30 100 @ Peak VERTICAL
. -22 o g - - . . N 5 88.01 32.66 -13.34 46.80 37.21 28.34 0.8 32.89 - - Peak VERTICAL
5 585.81 43.81 -2.19 46.00 43.04 25.53 3.34 33.30 HORLZONT 6 877.78 38.81 -7.99 46.88 41.55 29.88 @.88 32.54 - --- Peak VERTICAL
6 §77.78 38.27 -7.73 46.80 37.48 20.80 4.33 32.54 HORIZONT
Sporton International Inc. (Kunshan) Page Number : C6 of C26
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saronas. FCC RF Test Report

Report No. : FR372501D

Band Edge

U-NII-3_5.725-5.85_802.11a_CH165_5825MHz

ANT
Pol. Horizontal
11,,Le\fel (dBuVim)
1138 f \
975
M3
5GUNI-3
5. 7
3 4
4838 g
5
Peak
163
5600 5680, 5760, 5840, 5920, 000
Frequency (MHz)
Linit Over Read Ant Cable Preamp  Aux  APos  TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
Mz dBuv/m dBuv/m  dB dBuv dB/m dB A8 B m deg
1 5853.20 55,69 115.00 -59.31 45.87 35.66 1149 37.33 0.0 337 360 PEX
2 5857.60 58.57 110.17 -51.60 48.73 35.67 1150 37.33 0.8 337 360 PEM
3 5923.60 48.55 69.33 -20.78 38.51 35.60 1155 37.31 4.0 337 360 PEM
4 5941.60 50.13 68.20 -18.87 49.88 35.80 1156 37.31 @.80 337 360 PEAK
Avg Blank

Fundamental

11ﬂLe\'eI (dBuVim)

138 1
975

#3
T M G U3

650
488 W

325
16.3
v
1000 200, 400, 4500, 5800, 7000
Frequency (MHz)
Linit Over Read At Cable Preamp  Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuV/m o8 BV dB/m B B dB o deg
1 5825.00 109.50 ------ ------ 99.75 35.57 1147 37.29 @0.00 337 360 PEAK

1,MLEV9| (dBuVIm)

1134
9.5
8.3

i1
IR 56 VALV

35
16.3
1000 2200, 0. 4500, 5600. 7000
Frequency (MHz)
linit Over Read Ant Cable Preamp A APos  Thos
freq Level Line Linit Level Factor Loss Factor Factor Remark

@ dV dBm B A dB o deg
1 5825.00 109.34 ----vv --eme- 90,58 35.59 1147 3730 0.8 337 360 AVERAGE

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
FCC ID: 2A789-TPP05

Page Number : C7 of C26



saranis. FCC RF Test Report

Report No. : FR372501D

Band Edge

U-NII-3_5.725-5.85_802.11a_CH165_5825MHz

Mode
ANT
Pol. Vertical
11"Le\'e\ (dBuVim)
138 / \
a4
B3
56 U-NIL-5
650
12
3
134 et -*.“|4, R
35
Peak
16.3
5600 5680, 5760, 5040, 5920, 6000
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux  APos  TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m B BV dB/m A8 B A m  deg
1 5852.40 56.32 116.83 -60.51 4650 35.66 11.49 37.33 .88 269 92 PEAK
1 585720 55.95 110.28 -54.33 46,11 35.67 L5 37.33 @.ee 289 92 PEAK
3592360 49.33 69.33 -20.60 39.29 35.88 1155 37.31 .88 289 41 PEA
4 5954.00 49.76 6B.20 -18.44 39.70 35.80 11.57 37.31 0.6 29 92 PEAK
Avg Blank

Fundamental
1,nLeve\ (dBuVm)
138
I
975
83
] | 1 56 U-NI-3
5.0
488 w
125
163
1600 2200, 3400, 4600, 5800, 1000
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux  APos  TPos
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark
Mz dBuW/mdBuV/m 0B dBwV dB/m 4B dB 4B o deg
1 5825.86 189.13 ------ ------ 95.37 35.%9 11.47 37.30 6.ee 289 92 PEAK
. Level (dBuNim)
138
5 *
1.3
§5.0
A AR R __SLHLe
488 L\_/_\_i
JZ,SW
163
1000 200, 3400, 4600, 5300, 7000

1

Frequency (MHz)

Linit Qver Read At Cable Preamp  Aux  APos  TPos

Freq Level Line Limit Level Factor Loss Factor Factor

Remark

Mz dBuv/m dBuv/m B dBwv dB/m 4B B B m  deg
5825.00 96.53 12230 -25.77 8678 35.57 1147 37.09 @.00 289 92 AVERAGE

Sporton International Inc.
TEL : +86-512-57900158
FCC ID: 2A789-TPP05

(Kunshan)

Page Number

: C8 of C26



ssamran1as. FCC RF Test Report Report No. : FR372501D

Pol. Horizontal Vertical
mLﬂeI(ﬂ&Nnn) o Lewel (dBuV/m)
1138 134
w5 13
"3 Gl B T
NN J A N 3
g gy 1L T al
%Ulﬂt\rﬁ) — - - } _ R SGUHln'Mt\@
— 4 - A 4
188 1
Peak PR o ey ——
35 31'
Avg .
163
7000 920 11400, 13600 15800. 18000
7000 9200, 1140, 13600. 15800 18000 Frequency (MHz)
Frequency (MHz)
. Linit Over Read  Ant Cable Preamp Aux APos TPos
Usit Ower Read  Ant Cable Preamp  Aux APos Thos Freq level Line Linit Level Factor Loss Factor Factor Remark
Freq level Line Linit Level Factor Loss Factor Factor Remark -
- Mz dBuV/m dBuV/m 0B B B B OB dB o deg
Mz dBul/m dBuV/m B dBW dB/m B B B m deg 1 11656.08 53.61 74.80 -28.39 61.89 38.48 16.23 62.90 .00 3@ 297 PEAC
1 11650.00 46.66 74.80 -27.34 54.85 38.48 16.23 62.% @.00 --- --- PEAK 1 11656.00 41.40 54.00 -12.60 49.53 38.48 16.24 6290 .00 30 297 AVERAGE
2 I7475.00 6414 68.28 -4.86 66.20 4178 2039 6433 8.0 - --- PEAC 3 147500 65.04 68.20 -3.16 67.10 4178 20.39 6433 0.0 - --- PEAC
Sporton International Inc. (Kunshan) Page Number : C9 of C26
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ssamran1as. FCC RF Test Report Report No. : FR372501D

Pol. Horizontal Fundamental
1 Level {dBuvim) mLeweI{leNhn)
4 \ 134 1
IM'H ™ i
93 [ ] \ 95 |
311 811 ) \
N“ 56 0013 y j ]
68 ! 1 U L B LA
650
1 k
MWWW!%v b L R T
% m WNWMMW e
Peak AT
. ki
163
5600 5680, 5760, 5840, 5920, G000
Frequency (MHz)
1000 0. 0. 4600, 5800, 1000
Linit Over Read Ant Cable Preamp Aux APos  TPos Frequency (MHz)
Freq Level Line Limit Level Factor Loss Factor Factor Remark
MHz dBuV/m dBuV/m 0B dBwV dB/m B B B om deg L1r;|1t ‘,‘”‘fr Read At Coble Preap  Juc o5 Tos
1 %3640 S0.07 65.00-18.03 40.66 3.4 1120 M 0.0 M 35 PEAC Freg Level Line Linit Level Factor loss Factor Factor Remark
7 S6SLER 47.98 69.49 2151 356 3.5 122 A5 860 10 390 PEM
357000 58.24 110.99 -52.66 48.70 .34 1131 .04 8.0 3@ 350 PEAK Wiz douW/m dBuv/m @B oBV B B A8 B om deg
4572080 58.20 11090 5266 4872 B4 1L A4 .00 00 350 PEAC 1 5745.00 108,20 -=-sev -esoe- 99.65 3539 113 37.18 0.0 300 350 PEAK
gLl dBuvim)
1138
1
975
83
[;
L L1 56 U-NI-3(AVG)
ol
Avg Blank PN ]
32 e s
Y
1 ki
1000 200, 300, 4600, 5800. 7000
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBwV/m dBwV/m  dB BV dB/m 8 oAb 0B m  deg
1 S50 9943 coooen eoeas 0.8 .39 113 303 0.00 308 35 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C10 of C26
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saranis. FCC RF Test Report Report No. : FR372501D

Mode Band Edge

U-NII-3_5.725-5.85_802.11n HT20_CH149_5745MHz

ANT 1
Pol. Vertical Fundamental
ppLvel dBuvim) »  Level (dBuVim)
1138 / \ Y 1
i
075
975
813
56 UNIS 83
B0 T LY 56413
1 650
“ w
4838
325
Peak -
16.3 ’
! 163
5600 5680, 5760, 5840, 5020, 6000
Frequency (MHz)
U
1000 2200, 3400, 4600, 5800, 1000
Linit Over Read Ant Cable Preamp  Aux  APos  TPos Frequency (MHz)
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark
Mﬂzmm_damm_dﬁ_dﬁ_ﬁ_m_kg Freq Level ng L?;:; LZ:T Facig: [igi: E:E:EE Fact\;: e Remark
1 5630.00 49.81 63.20 -18.39 40.40 .23 1L19 3703 0.0 19 87 PEAC 1
2 5650.00 47.99 69.49 -2L.50 .56 5.5 1.2 M4 0.0 29 87 PEAK —_——
3 OSTOLED .96 10575 5678 B B OILD A2 080 B9 6 PEA Mz i/ e 3 W g B B B o deg
4 S0 603 115.85 -55.04 5079 3.4 1133 3.4 000 239 87 PEAC 1 5745.00 10630 - —ooov %.75 5.9 1136 3718 0.00 1M 87 PEX
11ﬂLe\{e\ (4BuVim)
1138
bk !
B1.3
5.0
A R R _SGUAILAVG)
48‘3 \‘W
Avg Blank
5
16.3
1000 2200, 400, 4600, 5800. 1000
Frequency (MHz)
Linit Over Read Ant Cable Preamp  Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBWV/m dBWV/im 4B BV dB/m A8 A8 dB m  deg
1 5745.00 96,79 cvemen ceeeen §7.22 35.39 11.36 37.18 @.80 239 87 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C11 of C26
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ssamran1as. FCC RF Test Report Report No. : FR372501D

Pol. Horizontal Vertical
mL&v&I[ﬂ&Nﬁn} o Lewel (dBuV/m)
1138 138
915 915
i NI B T
g g . 1L T Gl LU S I e
1 1 ~ ) 1 SGUN%A\@ N 1 _ S U NIEAVG)
. mew f L PN
TR
Peak " B
35 !
Av
d 163 163
7000 9200, 1140, 13600, 15800 16000 7000 9200 11400, 13600 15800. 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos Linit Over Read  Ant Cable Preamp Aux APos TPos
Freq level Line Linit Level Factor Loss Factor Factor Remark Freq level Line Linit Level Factor Loss Factor Factor Remark
Wedunddn & BN Bn & B B o iy Ml & BN Bn & B B o i
1 1149.08 54.23 74.88 -19.77 62.73 38.29 16.12 62.91 .00 3@ 239 PEAK 1 1149.08 53.43 74.00 -28.57 6193 38.29 1612 62.91 .00 248 234 PEAC
2 11499.00 44.12 54.88 -9.88 52.62 38.29 16.12 6291 .00 380 239 AVERAGE 1 11499.08 43.21 54.80 -18.79 SL71 38.29 16.12 62.91 @0.00 240 234 AVERAGE
3 UBLN 6331 6820 439 6517 42.04 218 64.13 0.08 - - Pesk 3B .39 6820 -2.81 67.3% 42.04 20.19 64.13 0.8 - --- Peak
Sporton International Inc. (Kunshan) Page Number : C12 of C26
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Pol. Horizontal Vertical
1‘.““Leveillll]]‘ﬂm) W Level (4Bu/m)
1138 134
915 075
i NI 3 Gl
GHJ_U—I_I'J'I_J JE R LI P B ) minl Rl 1L LT
.U 1 “ )
— - L i S e muuﬂ.\\@ S5 UNYA)
18 — L 4 ; - A &l
Peak s 4 L MWMMW
35
A bX
vy
163 1
7000 9200, 1140, 13600. 15800 16000
Frequency (MHz) 7000 900 11400, 13600. 16800, 18000
Frequency (MlHz)
Linit Over Read Ant Cable Preamp Aux APos TPos .
Freq Level Line Linit Level Factor Loss Factor Factor Reark Usit Ower Read it Cable Preamp  Awx Aos Thos
- Freq level Line Limit Level Factor Loss Factor Factor Remark
Mz dBul/m dBuv/m  dB BV dBm B B dB m deg -
1 11576.08 57.12 74,88 -15.88 65.46 38.38 16.18 62.99 .00 241 335 PEAK MHz dBuV/m dBuV/m o8 dBW dB/m B B B deg
2 11578.00 46.46 54.08 -7.54 S4.80 38.38 16.18 6299 .00 241 335 AVERAGE 1 11570.00 46.83 74.80 -27.17 %5.17 38.38 16.18 62.% @.00 --- --- PEAC
3 17365.67 60.91 68.20 -7.19 62.97 4198 .30 64.21 0.8 - --- Pesk 1 O17365.67 65.17 63.20 -3.03 £7.13 4198 20.30 G421 0.0 - --- Peak

Sporton International Inc. (Kunshan) Page Number : C13 of C26
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saranis. FCC RF Test Report

Report No. : FR372501D

Mode Band Edge - L

U-NII-3_5.725-5.85_802.11n HT20_CH165_5825MHz

ANT
Pol. Horizontal
11ﬂLeveI {dBuVim)
1138 / \
975
B3
56 U-NI-3
650 1 ]
3 4
448 f{f}“\"ﬂ'l‘l" A o sy
5
Peak
16.3
5600 5680, 5760, 5840, 5920, 6000
Frequency (MHz)
Linit Over Read Ant (able Preamp  Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuv/m dBuv/m  dB dBuv dB/m A8 A8 dB o deg
1 585460 62.02 113.18 -51.16 52.20 35.66 1149 37.33 @.00 3% 20 PEX
1 5865.20 5B.54 1B5.e4 -49.50 48.67 3570 1L.3@ 3.3 .00 34 20 PEK
3592260 56.83 76.42 -28.39 39.99 35.80 1155 3.1 @.e0 3% 20 PEK
4 5966.80 5.6l 65.20 -17.59 40.53 35.80 IL.5B 37.30 0.8 394 28 PEAK
Avg Blank

Fundamental

1mLeve\ (dBuV/m)

1134
975

M3
T T T 56 U3
B0

48 W

325
16.3
1000 200, 340 4600, 5800, 7000
Fraquency (MHz)
Limit Over Read Ant Cable Preamp  Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuV/m B dBuV dB/m  dB  dE  dB o deg

1 5825.08 181,35 ------ ------ 91.68 35.57 11.47 37.29 @.80 250 297 PEAK
1,mlevel(dBqu]
138
9.5 1
i3
650

L L1 G U-AIl-3{AVG)
“ I
8
16.3
1000 20, 3400, 4600, 5800, 7000

Fraquency (MHz)
Linit Over Read At Cable Preamp  Aux  APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuV/m B dBw dB/m A8 OB B m deg
1 5825.88 9297 ------ ------ B3.22 35.57 1147 37.29 0.0@ 258 297 AVERAGE

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPP05

Page Number : C14 of C26



saranis. FCC RF Test Report

Report No. : FR372501D

Mode Band Edge - L

U-NII-3_5.725-5.85_802.11n HT20_CH165_5825MHz

ANT
Pol. Vertical
1,”‘Le\lle\ {dBuVim)
138 f \
a5
8.3
56 U-NI-3
850 1
2
4
48 IV -
e A
35
Peak
16.3
5600 5680, 5760, 5840, 5920, 000
Frequency (MHz)
Linit Qver Read At Cable Preamp Aux  APos  TPos
Freq Llevel Line Llimit Level Factor Loss Factor Factor Remark
MHz dBuV/m dBuV/m 0B dBWV dB/m B B OB om deg
1 5853.20 69.23 115.6@ -54.77 50.41 35.66 11.49 37.33 0.0 359 99 PR
1 566048 57.16 189.39 -52.23 47.31 .68 1150 37.33 @.ee 359 99 PEN
3580440 47.56 66.64 -21.88 37.52 35.80 1155 37.31 0.0 359 9 PEN
4 597128 %0.05 68.20 -18.15 9.9 .80 1L.39 3730 o.ee 39 99 PEAC
Avg Blank

Fundamental

- Level dBuVim)

1
H34
i
9.5 1
8.3
] | 1 56 U-NIl3
65
488 W
08
1.3
1000 2200, 3400, 400, 5800, 7000
Frequency (MHz)
Linit Over Read At Cable Preamp  Aux  APos  TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark

Mz dBuv/m dBuV/m B dBWV dB/m A8 A8 B deg

1 5825.00 98.24 ------ ----e- B3.48 35.50 1147 37.3% 6.0 258 297 PEAC
1,m|.e\le\(dBIIme}
1134
LIE i
B3
6.0
. L 56 U-NI-3(AVG)
44
Sp——
35
163
1000 2200, 340, 400, 5600, 7000
Frequency (MHz)
Linit Qver Read Ant Cable Preamp  Aux  APos  TPos
freq Level Line Linit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuv/m B dBV dB/m 4B A8 A8 o deg
1582500 9139 ----me -oeee- BLA4 3557 IL47 3.9 0.00 150 297 AVERAGE

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPP05
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Pol. Horizontal Vertical
meei(dBil\ﬂlll) " Level {dBuVim)
134 1138
915 915
it GHITR] 3 56 U1
gy S I e gy N T,
- 1
56 UNIL3(WG)| SR i - S SGUNIVG)
L - . . . al A
48 ] WA VLT L
Peak I TITIRIRTS S T
25 i
Avg .
16.3
7000 9200, 1400, 13600, 15800, 18000
T000 9200. 1400, 13600. 15800. 16000 Frequency (MHz)
Frequency (MHz)
Linit Over Read At Cable Preamp  Aux  APos  TPos
Limit Over Read Ant Cable Preamp  Aux APos  TPos Freq Level Line Limit Level Factor Loss Factor Factor Remark
Freq level Line Limit Level Factor Loss Factor Factor Remark
MHz dBuv/m dBuv/m  dB dBuV dB/m d8 dB B cm deg
Wz udn Bw/m @ dBw dBfm @8 @8 48 o deg 1 11650.8¢ 56.60 74.80 -17.48 64.79 38.48 16.23 62.90 0.80 291 334 PEAC
1 11650.00 44,08 74.08 -29.82 53.17 38.48 16.23 62.99 .08  ---  --- PEAK 2 11650.00 46,19 54.80 -7.81 54.33 35.48 16,23 62.99 0.00 291 334 AVERAGE
3 0.8 G505 6800 305 6701 LT .49 GA3 008 - - PR 3 178308 6459 68.20 -3.61 66.65 4L77 2040 6423 0.9 - - PEK
Sporton International Inc. (Kunshan) Page Number : C16 of C26
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Mode Band Edge - L

U-NII-3_5.725-5.85_802.11n HT40_CH151_5755MHz

ANT 1

Pol. Horizontal Fundamental

NECIC L)

FTTR 1,,"Le\lrel (dBuVim)
1138 T
— 134
s i
975
8.
34 8.3
B0 T T 56N
1 9 5.
A kb T Nk
T T
25 “
Peak ‘
3 325
16.3
5600 5631, 5662, 5693, 5124, 5755
Frequency (MHz)
1000 2200. 3400, 4600, 5800. 7000
Linit Qver Resd fnt Cable Preamp Aux APos  Thos Frequency (MHz)
Freq Level Line Limit Level Factor Loss Factor Factor Remark
N E—————————. Linit Over Read Ant Cable Preamp Aux APos  TPos
Uz /o dBul/m 8 BV dBfm B B B deg Freq level Line Limit Level Factor Loss Factor Factor Remark
1 560651 49.79 66.20 -18.41 40.45 35.21 1116 37.03 0.08 300 348 PEAK
2 565239 50.11 69.95 -19.87 40.69 35.25 11.22 37.05 .00 300 348 PEAK Wiz dBuv/m dBuv/n B B B/ & & & m deg
3OSTITAD T5E 1000 3060 FLOS B33 1L W4 000 3 M PEM L R B BB LT 749 0.0 10 69 %R
4 572.44 69.08 111.89 -42.81 59.56 35.34 1132 37.14 0.00 300 348 PEX
11"Le\lrel(dliu\c!fmj
138
975 1
B3
65
L L 66 U-I-5(AVG)
48‘8 \Wv
Avg Blank
325
163
1000 200, 3400, 4600, 5800, 7000
Frequency (MHz)
Linit Over Read Ant Cable Preamp  Aux  APos  TPos
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuv/m B BV dB/m A8 A dB  om  deg
T 579588 93.39 ----e -omee- 83.61 35.40 137 37.19 0.8 202 69 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C17 of C26
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Pol. Horizontal Fundamental

e BV

1138

“'“"‘-H-...,__‘_
975
B
AMW 56 UMY
850 ;

=
1 WMMM fa 2 34.“
bl gt A

3!
Peak Blank
1 3
HE 5794, 5833, 572, I 590
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m  dB BV dB/m B B A8 am  deg
1 585484 47.28 111.26 -63.98 37.46 35.66 11.49 37.33 @.00 300 348 PENK
1 587376 48.48 185.65 -57.17 38.58 35.70 1151 3733 0.0 3eb 348 PENK
3 592465 48.55 66.46 -19.91 3B.51 35.80 1155 37.31 @.60 3eb 348 PEAK
4 5929.14 50.59 68.28 -17.61 40.55 35.80 1155 37.31 .08 300 348 PEAK
Sporton International Inc. (Kunshan) Page Number : C18 of C26
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Band Edge - L

Mode
ANT
Pol. Vertical
mLevel (dBuVim)
5G UMD
1138
_—""-'—‘-'-'-J
975
8.3
4
850
1
B8 T I qum ikt
TP A A iy U
5
Peak
16.3
5600 5631, 5662, 5693, 5124, e
Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m  dB BV dB/m B B A8 am  deg
1 5627.59 49.75 66.20 -18.45 46.36 35.23 1119 37.03 @.60 280 69 PENK
1 5650.84 47.64 68.83 -21.19 38.22 35.25 1122 .05 @.00 280 69 PENK
3 571515 65.26 106.98 -43.72 55.75 35.33 1131 313 @.60 280 69 PEAK
4 57028 TL77IILS4 43977 6.5 3534 1132 3704 @08 200 69 PEAK
Avg Blank

U-NII-3_5.725-5.85_802.11n HT40_CH151_5755MHz

Fundamental

o LEVE (dBUVIm)

1
138
i

975
81.3

] ] IR 56 U-I-3
65.0
488
35
16.3
10 200, 400, 4600. 5800, 1000

Frequency (MHz)
linit Over Read Ant Cable Preamp Aux APos TPos
Freq level Line Limit Level Factor Loss Factor Factor Remark

MHz dBuV/m dBuv/m B dBW dB/m B A8 A o deg

1 5795.00 185.73 ------ ------ 96.15 35.48 11.37 37.19 .80 308 348 PEAK
11"Le\'el (dBuVim)
1138
us !
813
650
- I 66 U-NI-3(AVG)
4&8 L\/
25
163
1000 200, 3400, 4600, 5800, 7000
Frequency (MHz)
Linit Quer Read  Ant Cable Preamp  Aux APos  TPos
Freg Level Line Limit Level Factor  Loss Factor Factor Remark

Pz dBuV/m dBuV/m 0B dBW dBm 0B dB dB o deg
1 5795.88 96.81 ------ ------ 87.23 35.48 11.37 37.19 0.8 300 343 AVERAGE

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158
FCC ID: 2A789-TPP05
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Pol. Vertical Fundamental
- Level (dBuvim)
1138
“'“"‘-H-...,__‘_
975
B3
56 U-N-3

65 MLH |

i

L 1 1 \ 14

§ ey “W"v-"v"f“ (abbiis V,,,‘-‘WWWWWFM TR s UL

3!
Peak Blank

1 3

HE 5794, 5833, 572, I 590

Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Mz dBuV/m dBuV/m  dB BV dB/m B B A8 am  deg

1 585484 47.37 11126 -63.89 37.55 35.66 11.49 37.33 @.00 280 69 PENK
1 587493 48.79 185.32 -56.53 38.88 35.70 1151 331 @.e0 280 69 PENK
3 592465 48.89 66.46 -19.57 38.85 35.80 1155 3731 @.60 280 69 PEAK
4 5929.97 49.84 68.20 -18.36 39.88 35.80 1155 37.31 Q.08 200 69 PEAK

Sporton International Inc. (Kunshan) Page Number : C20 of C26
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Pol. Horizontal Vertical
1‘,““Ltz\mi(ll&]‘ﬂm) " Level (dBuVim)
113§ 134
w5 13
i3 Gl i T
GHJ_U—I_ITI_J L1 LT W i _1 1 M
- _ S SGUNkpAve) — L 4 1 _ 1o SGUHIiJMVQ
m ., N ol I "
Peak WWW
35 31'
Avg .
163
7000 9200, 171400, 13600, 15800, 18000
1000 9200, 11400, 13600, 16800, 18000 Frequency (MHz)
Frequency (MHz)
. Linit Over Read  Ant Cable Preamp Aux APos TPos
Usit Ower Read  Ant Cable Preamp  Aux APos Thos Freq level Line Linit Level Factor Loss Factor Factor Remark
Freq level Line Linit Level Factor Loss Factor Factor Remark -
- Mz dBuV/m dBuV/m 0B B B B OB dB o deg
Mz dBul/m dBuV/m B dBW dB/m B B B m deg 1 11516.08 S51.82 74.80 -22.18 60.28 38.31 16.13 62.9 @.08 274 334 PEAK
1 10510.00 4410 74.00 -29.9 525 38.31 16.13 62.% @.00 -~  --- PEAK 1 11510.08 42.64 54.80 -11.36 5110 38.31 16.13 6299 .00 274 334 AVERAGE
2 1726153 GLGL 68.20 -6.59 63.57 42.01 W.21 64.18 0.8 - --- Peak 317053 S840 6820 -9.72 6045 42.00 0.2 64.19 008 - --- Peak
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Mode Band Edge - L

U-NII-3_5.725-5.85_802.11n HT40_CH159_5795MHz

ANT 1

Pol. Horizontal Fundamental

NECIC L)

11,‘Le\'el (dBuV/m)
1138 / \ T
138 i
5 i
975
8.3
. 56 U-N-3 8.3
B0 T ML 56 0413
1 65.0
Y AR SR,
438
5
Peak
325
16.3
163
5600 5680, 5760, 5040, 5820, 6000
Frequency (MHz) !
1000 200, 3400, 4600, 5800, 7000
Linit Over Read Ant Cable Preamp Aux APos  TPos Frequency (M)
Freq Level Line Limit Level Factor Loss Factor Factor Remark
- Linit Over Read Ant Cable Preamp  Awx APos  TPos
MHz dBuV/m dBuV/m  dB BV dB/m B B A8 o deg Freq Level Line Limit Level Factor Loss Factor Factor Remark
1 5635.60 49.87 66.20 -18.33 40.46 35.24 1120 37.03 0.0 295 347 PENK
1 5656.60 47.93 66.20 -20.27 38.50 35.25 1122 .M @.00 295 47 PEKK MHz dBuV/m dBuV/m  dB dBuV dB/m  dB B B o deg
3 5763.20 45.72 186.20 -57.48 39.23 35.31 1138 37.12 0.8 295 347 PEMK 1 5795.00 186.05 ------ ------ 06.37 35.40 11.44 37.05 @.B9 205 347 PEAK
4 572048 49.15 11181 -62.66 39.63 35.34 1132 37.14 Q.08 295 347 PEAK
1mLe\ie\ (dBuVim)
1138
975 !
i3
65.0
I ! 1)
4&8 \‘\/\v‘
Avg Blank
325
16.3
v
1000 200, 400, 4600, 5800, 1000
Frequency (MHz)
Linit Qver Read Aot Cable Preamp  Aux  APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark
Pz dBuV/m dBuV/m o8B B dB/m B B 0B om  deg
1 5795.80 96.97 ------ ------ 87.29 35.49 1144 37,25 0.8 295 347 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C22 of C26
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Pol. Horizontal Fundamental

NECIC L)

1138

975

B3

56 U-N-3

ootk
BB e

;
¥y w‘mﬂm

Peak Blank

5600 5680, 5820, 6000

5760, 5840
Frequency (MHz)

Linit OQver Read Ant Cable Preamp Aux APos  TPos
Freq Level Line Limit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuV/m  dB BV dB/m B B A8 am  deg
5853.20 54.91 115.00 -60.09 45.09 35.66 11.49 37.33 0.08 295 347 PEMK
5859.60 57.34 189.61 -52.27 47.49 35.68 11,58 37.33 0.08 295 347 PEMK
5024.40 49.66 G65.64 -18.98 39.62 35.80 11.55 37.31 0.08 295 347 PENK
5032.60 50.16 6G.20 -18.04 40.11 35.80 11.56 37.31 0.08 295 347 PEMK

PR
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Mode Band Edge - L
U-NII-3_5.725-5.85_802.11n HT40_CH159_5795MHz
ANT
Pol. Vertical Fundamental
Level (dBuvim)
o BV Letel (dB0Vm)
11"
1138 / \ T
138
s '
975
8.
R #3
00 T M 56 U-NI-3
1 | 650
oy W
488
325
Peak
5
183
16.3
5600 5680, 5760, 5840, 5820, 000
Frequency (MHz)
1000 200, 400, 4600, 5800, 1000
Linit Over Read Ant Cable Preamp Aux APos  TPos Frequency (Hit)
Freq Level Line Limit Level Factor Loss Factor Factor Remark
- Linit Qver Read  Ant Cable Preamp  Aux  APos  TPos
MHz dBuV/n dBuv/m 0B BV dB/m 0B BB dB o deg Freq Level Line Limit Level Factor Loss Factor Factor Remark
1 563120 49.07 66.20 -19.13 39.68 35.23 1119 37.03 0.0 201 69 PEAK
1 S0.e0 46.99 6R.00 221 36 35 1L 44 .00 26l 69 PEAK Wi den e @5 deW bl B @5 B deg
3 570160 46.84 185.75 -58.91 37.37 35.30 1129 37.12 .08 281 69 PEAK 1 5795.80 10112 ------ ------ 91,44 35.49 11.4 3.5 0.00 201 59 PEAK
4 5720.00 47.40 110.90 -63.58 37.88 35.34 1132 37.14 6.00 201 69 PEX
11"Le\iel (dBuVim)
1138
I 1
LN
Al
I U S O g e . 0}
S
Avg Blank
325
163
U
1000 200, 0. 4500, 5600. 1000
Frequency (MHz)
Uinit Qver Read Ant Cable Preamp Aux APos TPos
Freq Level Line Linit Level Factor Loss Factor Factor Remark
MBindwe B BN & & B B a g
1 5795.00 92,25 --veev oemees 8257 .49 1144 37.25 0.00 201 69 AVERAGE
Sporton International Inc. (Kunshan) Page Number : C24 of C26

TEL : +86-512-57900158
FCC ID: 2A789-TPP05



ssamran1as. FCC RF Test Report Report No. : FR372501D

Pol. Vertical Fundamental

NECIC L)

" S
R SR

a . SV
MW(’WWO“WW il TV YRERRA S R LNk
3!
Peak Blank
1 3
5600 5680, 5760, 5840, 5820, 6000
Frequency (MHz)
Linit OQver Read Ant Cable Preamp Aux APos  TPos

Freq Level Line Limit Level Factor Loss Factor Factor Remark

Mz dBuV/m dBuV/m  dB BV dB/m B B A8 am  deg
1 585480 49.15 11136 -62.21 39.33 35.66 11.49 37.33 @.00 261 69 PENK
1 5874.80 49.29 185.36 -56.07 39.38 35.70 1151 3.3 @.00 281 69 PENK
3 592240 49.54 76.12 -10.58 39.50 35.80 1155 37.31 @.60 261 69 PEAK
4 594128 50.18 68.20 -18.82 4.13 35.80 1156 37.31 @.08 201 69 PEAK

Sporton International Inc. (Kunshan) Page Number : C25 of C26
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Pol. Horizontal Vertical
e BuVim) Level dBuVim)
134 138
815 075
B 56 NI B3 TR
ﬁ5“.J_|_F_|_|_J_|_J ] 1 I ML 7 L
2 650
SR R _ C L SGUNIYAVG) 56 UNI-JAVG)|
ol |l m — T 1 - | 1
Peak Wmmwwm'mww WWuMW
% 25
Avg
163 163
7000 9200, 11400, 13600, 15800, 18000 7000 9200, 11400, 13600, 15800, 18000
Frequency (MHz) Frequency (MHz)
Linit Over Read Ant Cable Preamp Aux APos TPos Linit Over Read Mt Cable Preamp Aux APos  TPos
freq level Line Linit Level Factor Loss Factor Factor Rerark Freq Level Line Limit Level Factor Loss Factor Factor Remark
WHz dBuv/m dBuV/m B s dB/m & & @ @ deg MHz dBuV/m dBuV/m di  dBwV  dB/m di di di o deg
1 11590.08 £5.25 7489 -8.75 5355 .61 1619 6290 0.0 - - PEM Lo s B BB R e R e
1 1738253 60.96 8.9 7.4 6298 4188 20.31 6421 0.0 - - PEAK 1 170060 56.95 68.20 1L 53,97 4LEP 132 421 0.0
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= SPORTON LAB.

Appendix D. Duty Cycle Plots

Band Duty Cycle(%) T(ms) 1/T(kHz) VBW Setting
802.11a 92.19 2.065 0.484 0.51KHz
802.11n HT20 92.75 1.92 0.521 0.56KHz
802.11n HT40 84.86 0.942 1.062 1.1KHz
802.11a

e Keysight Spectrum Analyzer - Swept SA [EREE|
1 RF 500 DC SENSE.INT] [ /DALIGNOFF _ [05:52:43 AMJul04, 2023
Marker 3 A 2.24000 ms ) Avg[Type:log Bwn Tt AR m
PNO: Fast ~#— 1rig: FreeRun TEEf B
Marker Table|

IFGain:Low Atten: 10 dB
AMkKr3 2.240 msjifsl Off
-0.44 dB

Ref 106.99 dByvV

Marker Count
[Off]

Couple
Markers|
Off|

ICenter 5.180000000 GHz Span 0 Hz
VBW 8.0 MHz Sweep 5.000 ms (1001 pts)

FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

MKR MODE| TRC| SCL| X

<
gl N [1[¢t]  4200us| 94.35d
Pl A1 [ 1]
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= SPORTON LAB.
802.11n HT20
Ktys\gh(Sp:ctmmAna\yier SweptSA
Q SENSE:INT| [ /MALIGN OFF [10:09:51 AM Jul 04, 2023
Marker 3 4 2.07000 ms Avg Type: Log-Pwr A LT
PNO: Fast ~#— 1Tig: Free Run i
IFGain:Low #Atten: 20 dB Marker Table
AMkr3 2.070 msjfeh Off|
Ref 116.99 dBpv
Marker Count
Couple
Markers
Off|
Center 5.180000000 GHz Span 0 Hz
VBW 8.0 MHz Sweep 6.000 ms (1001 pts)
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 IIInII__—
Pl A1 [1[t[(A)  1920msl(A) 0338 [ [ ]
Efa1[1[t[(a)  2070ms[(A) 065aB[ [ [ ]
r - ]
Q SENSE:INT| [ /MALIGN OFF [11:20:42 AM Jul 04, 2023
Marker 3 4 1.11000 ms Avg Type: Log-Pwr A LT
—— Trig: Free Run TVF
IFGain:Low Atten: 10 dB Marker Table
AMkr3 1.110 msjfei Off|
Ref 106.99 dBpv
Marker Count
Couple
Markers
Off|
Center 5.190000000 GHz Span 0 Hz
VBW 8.0 MHz Sweep 3.000 ms (1001 pts)
FUNCTION FUNCTION WIDTH FUNCTION VALUE
_
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