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SPORTON LAB
SUMMARY OF THE TEST RESULT
Applied Standard: FCC Part 15 Subpart C §15.249
Part FCC Rule Description of Test Result Remark
Under limit
AC Power Line Conducted
3.1 15.207 o Complies 17.18 dB at
Emissions
0.150MHz
3.2 2.1049 20dB & 99% Occupied Bandwidth Complies -
Max level
Field Strength of Fundamental .
3.3 15.249(a) o Complies 74.66 dBpV/m at 2480.000
Emissions
MHz
Under limit
3.3 15.249(a)(d) | Radiated Spurious Emissions Complies 12.81 dB at
301.600MHz
3.4 15.203 Antenna Requirements Complies -
Declaration of Conformity:
The test results with all measurement uncertainty excluded are presented in accordance with the regulation
limits or requirements declared by manufacturers.
Comments and Explanations:
The declared of product specification for EUT presented in the report are provided by the manufacturer, and
the manufacturer takes all the responsibilities for the accuracy of product specification.
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1. GENERAL INFORMATION
1.1 Applicant

OnePlus Technology (Shenzhen) Co., Ltd.
18C02, 18C03, 18C04,18C05, Shum Yip Terra Building, Binhe Avenue North, Futian District,
Shenzhen,Guangdong,China

1.2 Manufacturer

OnePlus Technology (Shenzhen) Co., Ltd.
18C02, 18CO03, 18C04,18C05, Shum Yip Terra Building, Binhe Avenue North, Futian District,
Shenzhen,Guangdong,China

1.3 Product Details

For more detailed features description, please refer to the manufacturer's specifications or user’s

manual.
Items Description
Modulation GFSK
Channel Bandwidth (99%) 1.009MHz
ANT+ Channel Number 79
ANT+ Frequency Range 2402-2480MHz
Remark:

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

2. This is a variant report for KB2005. For model change note, Please refer to the product equality
declaration exhibit submitted. According to the PED, the change has no influence on the test results,
all the test results are leveraged from original report FR0O61509E.

1.4 Modification of EUT

No modifications are made to the EUT during all test items.
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1.5 Table for Test Modes

Investigation has been done on all the possible configurations for searching the worst cases. The

following table is a list of the test modes shown in this test report.

Test Items Mode
AC Power Line Conducted Emissions CTX
Field Strength of Fundamental Emissions CTX
Bandwidth CTX
Radiated Emissions CTX

Note:
1. CTX=continuously transmitting.
2. The programmed RF utility, “QRCT Tool” installed in the notebook to make the EUT get into the

engineering modes to continuously transmit.

1.6 Table for Testing Locations

Sporton International (Shenzhen) Inc. is accredited to ISO/IEC 17025:2017 by American

Association for Laboratory Accreditation with Certificate Number 5145.01.

Test Firm Sporton International (Shenzhen) Inc.

1/F, 2/F, Bldg 5, Shiling Industrial Zone, Xinwei Village, Xili, Nanshan, Shenzhen,
518055 People’s Republic of China

TEL: +86-755-86379589

FAX: +86-755-86379595

Test Site Location

Sporton Site No. FCC Designation No. FCC Test Firm Registration No.
Test Site No. CO01-SZ
THO1-SZ CN1256 421272
Test Firm Sporton International (Shenzhen) Inc.

No. 3 Bldg the third floor of south, Shahe River west, Fengzeyuan Warehouse,
Test Site Location | Nanshan Shenzhen, 518055 People’s Republic of China
TEL: +86-755-33202398

Sporton Site No. FCC Designation No. | FCC Test Firm Registration No.
Test Site No.
03CH03-Sz CN1256 421272
1.7 Test Software
Item Site Manufacture Name Version
1. 03CH03-Sz AUDIX E3 6.2009-8-24a
2. CO001-Sz AUDIX E3 6.120613b
Sporton International (Shenzhen) Inc. Page Number 1 6 of 26
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1.8 Connection Diagram of Test System

For Radiation

Power
EUT

Source

For Conducted Emission

System Bluetooth WLAN
Notebook

Simulator Earphone AP

Power
EUT

Source
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2. TEST RESULT
2.1 AC Power Line Conducted Emissions Measurement

2.1.1 Limit

For a Low-power Radio-frequency device which is designed to be connected to the 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 below limits table.

Frequency (MHz) QP Limit (dBpV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

2.1.2 Measuring Instruments

Please refer to section 4 of equipment list in this report.

2.1.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it 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 (IF bandwidth =

9kHz) with Maximum Hold Mode.
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2.1.4 Test Setup Layout

e
| Non-conductive table |
| I
[ Rear of EUT to be flushed !
I with rear of table top 1
I -
I I
|
[ —— I
I C EUT I
| - - Fl socmito
I Receiver 1 ground
I 500 RF Cable | plane
I |
| 1
| I
| | U
| 1
I |
| 1
I 1
I 1
I 1
I |
| P - I -
I - . 3c) | -~
| & Bonded to horizontal 40 cm to vertical 1 P -~
I e P reference plane [
7 -
AMH = Artificial mains network (LISH)
AE = Associated equipment <
EUT = Equipment under test
ISH = Impedance stabilization network System Simulator
2.1.5 EUT Operation during Test
The EUT was placed on the test table and programmed in transmitting function.
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2.1.6 Results of AC Power Line Conducted Emissions Measurement

: Temperature : 22~25C
Test Engineer : (Doom Wu - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Line
Level (dBuV) Date: 2020-07-03
100
90
80
70
FCC 15C_QP
60 T 9
50 | FCC 15C_AVG
a0f4—4
20 8 12
3
20
10
0
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-5Z
Condition: FCC 15C QP LISH 202007159 L LINE
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Lo=zs Remark
MH= dBuv de dBuv dBuv de de
1> 0.18 31.34 -23.25 54.59 21.30 0.03 10.01 Average
2 0.18 39.84 -24.75 £4.59 29.80 0.03 10.01 QP
3 0.20 27.94 -25.68 53.62 17.%0 0.03 10.01 Average
4 0.20 38.74 -24.88 63.62 28.70 0.03 10.01 QP
5 0.27 26.34 -24.78 51.12 16.30 0.03 10.01 Average
6 0.27 33.64 -27.48 £1.12 23.60 0.03 10.01 QP
7 0.30 23.64 -26.55 50.19 13.60 0.03 10.01 Average
3 0.30 31.54 -28.65 £0.19 21.50 0.03 10.01 QP
) 0.37 20.34 -28.27 48.61 10.30 0.03 10.01 Average
10 0.37 27.64 -30.97 58.61 17.60 0.03 10.01 QP
11 12.12 23.90 -26.10 50.00 13.20 0.43 10.27 Rverage
12 12.12 30.80 -29.20 &0.00 20.10 0.43 10.27 QP
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: Temperature : 22~25C
Test Engineer : |Doom Wu - —
Relative Humidity : |50~55%
Test Voltage : [120Vac / 60Hz Phase : Neutral

Level {(dBuV)

Date: 2020-07-03

100
90
80
70
FCC 156C_QP
60 I =
50 FCC 15C_AVG
40
30
20
10
0
A5 .2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-5Z
Condition: FCC 15C QP LISN 2020071% N NEUTRAL
Over Limit Read LISN Cable
Freq Level Limit Line Lewvel Factor Lo=zs Remark
MH= dBuV dB dBuv dBuv dB dB
1 0.15 37.534 -18.28 55.82 27.50 0.03 10.01 Average
2 0.15 48.64 -17.18 &5.82 38.&0 0.03 10.01 QP
3 0.1% 35.64 -18.e0 54.24 25.60 0.03 10.01 Average
4 0.19%9 46.34 -17.5%0 &4.24 36.30 0.03 10.01 QP
3 0.23 29.34 -23.05 532.3% 15.30 0.03 10.01 Average
& 0.23 38.64 -23.75 €2.35 28.e0 0.03 10.01 QP
7 0.28 28.94 -21.%& 50.9%0 18.950 0.03 10.01 Average
& 0.28 37.24 -23.66 &0.90 27.20 0.03 10.01 QP
9 14.14 26.09 -23.9%1 50.00 15.51 0.30 10.28 Average
10 14.14 31.49 -28.51 €0.00 20.31 0.30 10.28 QP
11 25.73 31.70 -18.30 50.00 20.30 1.05 10.35 Average
12 25.73 37.00 -23.00 &0.00 25.&0 1.03 10.33 QP
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2.2 20dB and 99% Occupied Bandwidth

2.2.1 Limit

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the

specific band.

2.2.2 Measuring Instruments

Please refer to section 4 of equipment list in this report.
2.2.3 Test Procedures
1. The transmitter output port was connected to the spectrum analyzer.

2. Measured the spectrum width with highest power setting.

2.2.4 Test Setup Layout

-l

Spectrum Analyzer EUT

2.2.5 Test Deviation

There is no deviation with the original standard.
2.2.6 EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
Sporton International (Shenzhen) Inc. Page Number 1 12 of 26
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2.2.7 Test Result of 20dB Spectrum Bandwidth

Final Test Date

Jul. 06, 2020

Test Site No.

THO1-SZ

Temperature

21~25°C

Humidity

51~54%

Test Engineer

Zhang Jiang

Frequency

20dB BW
(MHz)

99% OB
(MHz)

W

2402MHz

1.

131

1.009

2441MHz

1.

133

1.009

2480MHz

1.129

1.009

20 dB Bandwidth Plot on 2402MHz

Spectrum

99% Bandwidth Plot on 2402MHz

| | Spectrum 2
Ref Level 20,00 dém  Offset 21.20 dB w RBW 100 kHz Ref Level 20.00 d8m  Offset 21.20 dB & RBW 30 kHz
ke Att 20ds  SWT 1ms @ VBW 300 kHz Mode Sweep lo_Att 20.dB SWT 1ms @ VBW 100 kHz _Mode Swesp
(@ 1Pk Max (@152 Max
m1[1] 33.04 dBm| mif1] 13.25 dBm|
2.40143460 GHz| ™ 2.40200200 GHz|
10 dBrr p2[1] sasanl [ Occ Bw 1.008991009 MHz
1.13087 MHz|
0 des
0d8
10 dB
M
-10 di o ™\ I\
13 S 20 y e -
p = - \
/ ~ P il | N L
20 de P o0.4b % . adn S p:
S i J \lf W |
B ™ -40 dBr f
-30 dB T 0 / V5
D2 s
40 di s ol A A
W
v v
. -60
O R i NP
-50 dBm
70
60 di
CF 2.402 GHz 1001 pts Span 2.0 MHz
Marker
70 Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.402002 GHz -13.25 dBm
TL 1 2.4014065 GHz -20.08 dBm Occ Bw 1.008991002 MHz
CF 2.402 GHz 1001 pts — Span 2.0 Mz T2 1 2.40250549 GHz -28.87 dém
-r
M ing... hif
easuring...  EINRRRNND W 4 |
Date: 9.JUL.2020 23:20:30

Date: 6.JUL.2020 15:51:58

— —
Measuring...  RERRNND W

4
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20 dB Bandwidth Plot on 2441MHz

99% Bandwidth Plot on 2441MHz

Date: 6.JUL, 2020 18:00:18

20 dB Bandwidth Plot on 2480MHz

% \

)|

Date: 6.JUL, 2020 15:45:31

R I

Spectrum “5' Spectrum :%’
Ref Level 20.00 dBm  Offset 21.20 dB & RBW 100 kHz Ref Level 20.00 dBm  Offset 21.20 dB @ RBW 30 kHz
fo Att 20 dB  SWT 1ms @ VBW 300 kHz Mode Sweep jo Att 20de  SWT 1ms @ VBW 100 kHz Mode Sweep
@ 1Pk Max @153 Max
mM1[1] 32.41 dBm)| mMi[1] -12.61 dBm)|
2.44043210 GHz| . 2.44100200 GHz|
10 de: D2[1] 0.00 ds| || 098 Occ Bw 1.008991009 MHz
1.13290 MHz
0 dBr
0d8
-10 dem 5
-10d
D1 -12.550 dBm 20d = /\V \/\/—\ T
20 d8 -30 d8 A it
= i PAR A TAN
30d8 MlM e _ -40 de 7
350 de =]
i AN Sk
-40 dBm - FRa A S
-60d
M\/‘MWM
50 d8
70 d
60 de
CF 2.441 GHz 1001 pts Span 2.0 MHz
Marker ]
-70 dém Type | Ref | Trc | X-value 1 Y-value | __Function | Function Result |
M1 1 2.441002 GHz -12.61 dBm
T1 1 2.4404965 GHz -28.39 dBm Occ Bw 1.008991009 MHz
CF 2.441 GHz 1001 pts Span 2.0 MHz T2 1 2.44150549 GHz -28.29 dBm
#.
)i | Measuring... e i

7

99% Bandwidth Plot on 2480MHz

oo
Spectrum uvn Spectrum =
Ref Level 20.00 dBm  Offset 21.20 dB & RBW 100 kHz Ref Level 20.00 dém Offset 21.20 dB @ RBW 30 kHz
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[@ 1Pk Max @153 Max
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0der
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-10 dBm >
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" -20 di o
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40 dB - SR N o L R SR
“ 60 d
bt vt pUVS PP
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70 d
-60 di
CF 2.48 GHz 1001 pts Span 2.0 MHz
» Marker ]
-70 dém Type | Ref | Trc | X-value 1 Y-value | _Function | Function Result |
M1 1 2.480002 GHz -13.78 dBm
T1 1 2.4794965 GHz -29.35 dBm Occ Bw 1.008991009 MHz
CF 2.48 GHz 1001 pts SEan 2.0 MHz T2 1 2.,48050549 GHz -29.45 dBm
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2.3 Field Strength of Fundamental Emissions and Radiated Spurious Emissions

2.3.1 Limit
The field strength measured at 3 meters shall not exceed the limits in the following table:
Fundamental Field Strength(millivolts/m)
Frequencies(MHz) Fundamental Harmonics
902~928 50 0.5
2400~2483.5 50 0.5
5725~5875 50 0.5

Note: The limits shown in the above table are based on measurements using an average detector,

except for the fundamental emission in the frequency band 902-928 MHz, which is based on

measurements using a CISPR quasi-peak detector.

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be

attenuated by at least 50 dB below the level of the fundamental or to the general field strength limits

listed in 15.209 as below, whichever is less stringent.

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
Sporton International (Shenzhen) Inc. Page Number 1 15 of 26
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2.3.2 Measuring Instruments

Please refer to section 4 of equipment list in this report.

2.3.3 Test Procedures

1. 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.

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

3.  For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

4.  Setto the maximum power setting and enable the EUT transmit continuously.

Remark:
1. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
2. For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = N1*L1+N2*L2+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)
Sporton International (Shenzhen) Inc. Page Number 1 16 of 26
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2.3.4 Test Setup Layout

For radiated emissions below 30MHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/Receiver o
-

For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver o
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For radiated emissions above 1GHz

RX Antenna
..( et
Ant. feed
point :l
' 3 14m
l ———— m —_—;
..... EUT ; !
= ] :
|
1.5m !
Metal Full Soldered Ground Plane
oo
Spectrum Analyzer / Receiver

2.3.5 Test Deviation

There is no deviation with the original standard.

2.3.6 EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.3.7 Test Results of Radiated Spurious 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 per 15.31(0) 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.
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2.3.8 Duty cycle correction factor for average measurement

On time (One Pulse) Plot on 2441MHz

Spectrum

(=]

Ref Level 20.00 dBm Offset 21.20 dB @ RBW 1 MHz

o Att 10 dB @ SWT 200 ms vBW 1 MHz
SGL
@ 1Pk Max
D3[1] 0.13 dB
99.96000 ms|
10 dBm M1[1] -12.57 dBm
0 dBm 47.88667 ms
-10 dBm i
-20 dem
-30 dBm
-40 dBm
phifa !
-70 dBm
CF 2.441 GHz 30001 pts 20.0 ms/
Marker
Type | Ref | Trc | X-value | v-value | _Function | Function Result |
M1 1 47.88667 ms | -12.57 dBm
D2 M1 1 140.0 pys 0.14 dB
D3, M1 1 99.96 ms 0.13 dB
)i

Date: 9.JUL.2020 22:55:46

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 0.14 / 100 = 0.28 %

2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -51.06 dB
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2.3.9 Test Result of Field Strength of Fundamental Emissions and Spurious Emissions

2.4GHz 2400~2483.5MHz

ANT+ (Band Edge @ 3m)

ANT+ Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|/(H/V)
2389.8 4554 |-28.46 74 46.48 27.8 482 | 33.56 | 222 0 P H
2389.8 -5.52 |-59.52 54 - - - - 222 0 A H
2402 74.45 - - 75.39 27.8 482 | 33.56 | 222 0 P H
ANT+
* 2402 23.39 - - - - - - 222 0 A H
CHO00
2389.38 47.4 -26.6 74 48.36 27.8 4.82 33.58 | 185 | 259 P Vv
2402MHz
2389.38 -3.66 |-57.66 54 - - - - 185 | 259 AV
2402 72.59 - - 73.53 27.8 4.82 33.56 | 185 | 259 P Vv
* 2402 21.53 - - - - - - 185 | 259 AV
2388.82 45.3 -28.7 74 46.26 27.8 4.82 33.58 | 164 | 300 P H
2388.82 -5.76 |-59.76 54 - - - - 164 | 300 A H
2441 74.47 - - 75.43 27.71 486 | 33.53 | 164 | 300 P H
* 2441 23.41 - - - - - - 164 | 300 A H
2487.19 42.84 |-31.16 74 43.79 27.66 4.9 3351 | 164 | 300 P H
ANT+
2487.19 -8.22 |-62.22 54 - - - - 164 | 300 A H
CH 41
2389.52 46.99 |-27.01 74 47.95 27.8 482 | 3358 | 142 | 360 P \%
2441MHz
2389.52 -4.07 |-58.07 54 - - - - 142 | 360 AV
2441 72.27 - - 73.23 27.71 486 | 33.53 | 142 | 360 P Vv
* 2441 21.21 - - - - - - 142 | 360 AV
2486.35 42.65 |[-31.35 74 43.6 27.66 4.9 33.51 | 142 | 360 P Vv
2486.35 -8.41 |-62.41 54 - - - - 142 | 360 AV
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2480 74.66 - - 75.61 27.66 4.9 33.51 | 200 | 144 P H
2480 23.6 - - - - - - 200 | 144 | A | H
2484.6 43.68 |-30.32 74 44.63 27.66 4.9 33,51 | 200 | 144 P H
ANT+
2484.6 -7.38 |-61.38 54 - - - - 200 | 144 | A | H
CH 80
2480 71.14 - - 72.09 27.66 4.9 33.51 | 153 | 355 P |V
2480MHz
2480 20.08 - - - - - - 153 | 355 | A | V
2496.4 43.56 [-30.44 74 44.53 27.63 4.9 335 153 | 355 P |V
2496.4 -7.5 -61.5 54 - - - - 153 | 355 | A | V
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
ANT+ (Harmonic @ 3m)
ANT+ Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
(MHz) (dBpV/im)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4804 43.32 |-30.68 74 62.16 31.1 7.53 57.47 | 151 | 219 P H
ANT+
4804 -7.74 -61.74 54 - - - - 151 | 219 A H
CH 00
4804 42,22 |-31.78 74 61.06 31.1 7.53 5747 | 151 | 219 P \%
2402MHz
4804 -8.84 -62.84 54 - - - - 151 | 219 A \%
4882 40.88 |-33.12 74 59.61 31.17 7.62 5752 | 159 | 251 P H
4882 -10.18 |-64.18 54 - - - - 159 | 251 A H
7323 46.36 |-27.64 74 60.15 36.08 9.06 58.93 | 188 | 331 P H
ANT+
7323 -4.7 -58.7 54 - - - - 188 | 331 A H
CH41
4882 41.21 |-32.79 74 59.94 31.17 7.62 57.52 | 150 | 258 P \%
2441MHz
4882 -9.85 -63.85 54 - - - - 150 | 258 A \%
7323 46.32 |-27.68 74 60.11 36.08 9.06 58.93 | 152 | 309 P \%
7323 -4.74 -58.74 54 - - - - 152 | 309 A \%
4960 41.81 |-32.19 74 60.42 31.25 7.72 5758 | 118 | 289 P H
4960 -9.25 -63.25 54 - - - - 118 | 289 A H
7440 45.6 -28.4 74 59.06 36.44 9.08 58.98 | 158 | 273 P H
ANT+
7440 -5.46 -59.46 54 - - - - 158 | 273 A H
CH 80
4960 41.66 |[-32.34 74 60.27 31.25 7.72 5758 | 192 | 213 P V
2480MHz
4960 -94 -63.4 54 - - - - 192 | 213 A \
7440 4559 |-28.41 74 59.05 36.44 9.08 58.98 | 114 | 202 P \%
7440 -5.47 -59.47 54 - - - - 114 | 202 A \
1. No other spurious found.
Remark ) S
2. All results are PASS against Peak and Average limit line.
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Emission below 1GHz
2.4GHz ANT+ (LF)
ANT+ Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) [(dBuV/m)| (dB) |(dBpuV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(HIV)
31.94 22.75 |-17.25 40 30.95 | 23.66 0.54 32.4 - - P | H
85.29 25.75 |-14.25 40 4293 | 14.35 0.87 32.4 - - P | H
198.78 24.34 |-19.16| 435 39.9 15.2 1.34 32.1 - - P | H
301.6 33.19 |-12.81 46 43.98 | 19.25 1.66 317 | 125 | 41 P | H
615.88 28.26 |-17.74 46 31.77 | 24.83 239 | 30.73 - - P | H
240z 931.13 28.93 |-17.07 46 30.68 | 26.81 2.94 315 - - P | H
AT:- 50.37 25.71 |-14.29 40 4291 145 0.7 324 | 103 | 92 P |V
84.32 19.82 |-20.18 40 37.24 | 14.16 0.87 | 32.45 - - P |V
199.75 21.92 |-21.58| 435 37.48 15.2 1.34 32.1 - - P |V
303.54 30.47 |-15.53 46 41.2 19.3 1.67 31.7 - - P |V
613.94 27.74 |-18.26 46 31.26 | 24.83 2.38 | 30.73 - - P |V
957.32 29.62 |-16.38 46 31.02 | 27.07 297 | 3144 - - P |V
Remark 1. No other spurious found.
2. All results are PASS against limit line.
Sporton International (Shenzhen) Inc. Page Number 1 23 of 26
TEL : +86-512-57900158 Report Issued Date  : Aug. 25, 2020
FAX : +86-512-57900958 Report Version : Rev. 01

FCC ID: 2ABZ2-EF009




e 3 FCC TEST REPORT Report No. : FR061509-03E

SPQRIQN LAG

2.4 Antenna Requirements

24.1 Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with
any jacket for installing an antenna with extension cable. 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 antenna or of an antenna that uses a unique coupling to
the intentional radiator shall be considered sufficient to comply with the provisions of this Section. The
manufacturer may design the unit so that the user can replace a broken antenna, but the use of a

standard antenna jack or electrical connector is prohibited.

2.4.2 Antenna Connector Construction

An embedded-in antenna design is used.
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3. LIST OF MEASURING EQUIPMENT

. . Calibration
Instrument Manufacturer | Model No. Serial No. |Characteristics Date Test Date Due Date Remark
Jul. 06. 2020~ Conducted
Spectrum Analyzer R&S FSV40 101078 10Hz~40GHz | Apr. 16, 2020 Apr. 15, 2021
Jul. 09. 2020 (THO1-SZ)
. Jul. 06. 2020~ Conducted
Pulse Power Senor Anritsu MA2411B 1207253 | 30MHz~40GHz | Dec. 26, 2019 Dec. 25, 2020
Jul. 09. 2020 (THO1-SZ)
. 50MHz Jul. 06. 2020~ Conducted
Power Meter Anritsu ML2495A 1218010 . Dec. 26, 2019 Dec. 25, 2020
Bandwidth Jul. 09. 2020 (THO1-SZ)
EMI Test Radiation
. KEYSIGHT N9038A MY54450083| 20Hz~8.4GHz | Apr. 17, 2020 | Jul. 28, 2020 | Apr. 16, 2021
Receiver&SA (03CHO03-S7)
EXA Spectrum Radiation
) KEYSIGHT N9010A MY55150246| 10Hz~44GHz; | Apr. 17, 2020 | Jul. 28, 2020 | Apr. 16, 2021
Anaiyzer (03CH03-S2)
Radiation
Loop Antenna R&S HFH2-Z2 100354 9kHz~30MHz | May. 28, 2020 | Jul. 28, 2020 | May. 27, 2022 (03CH03-52)
. Radiation
Bilog Antenna TeseQ CBL6112D 35408 30MHz-2GHz | Apr. 17,2020 | Jul. 28, 2020 | Apr. 16, 2021 (03CH03-57)
Double Ridge Horn| SCHWARZBE Radiation
BBHA9120D [ 9120D-1355| 1GHz~18GHz | Apr. 01 2020 | Jul. 28, 2020 | Mar. 31, 2021
Antenna CK (03CH03-S2)
. TTA1840-35-H Radiation
HF Amplifier MITEQ 1871923 | 18GHz~40GHz | Jul. 21, 2020 | Jul. 28, 2020 | Jul. 20, 2021
G (03CHO03-S7)
Radiation
SHF-EHF Horn com-power AH-840 101071 18Ghz-40GHz | Apr. 17, 2020 | Jul. 28, 2020 | Apr. 16, 2021 (03CH03-S2)
o 0.01Hz Radiation
Amplifier Burgeon BPA-530 102210 Oct. 18,2019 | Jul. 28, 2020 | Oct. 17,2020
~3000MHz (03CH03-S2)
AMF-7D-0010 Radiation
HF Amplifier MITEQ 1800-30-10P- | 1943528 1GHz~18GHz | Oct. 18,2019 | Jul. 28,2020 | Oct. 17,2020
R (03CH03-S2)
" Agilent 500MHz~26.5G Radiation
Amplifier . 83017A MY39501302 Dec. 23,2019 | Jul. 28, 2020 | Dec. 22,2020
Technologies Hz (03CHO03-S7)
6160100019 Radiation
AC Power Source Chroma 61601 85 N/A NCR Jul. 28, 2020 NCR (03CH03-52)
Radiation
Turn Table EM EM1000 N/A 0~360 degree NCR Jul. 28, 2020 NCR (03CH03-52)
Radiation
Antenna Mast EM EM1000 N/A 1m~4m NCR Jul. 28, 2020 NCR (03CH03-57)
. Conduction
EMI Receiver R&S ESR7 101630 9kHz~7GHz; | Dec. 26, 2019 | Jul. 03, 2020 | Dec. 25, 2020 (CO01-52)
Conduction
AC LISN EMCO 3816/2SH 00103912 9kHz~30MHz | Oct. 17, 2019 | Jul. 03, 2020 | Oct. 16, 2020 (CO01-52)
AC LISN
N Conduction
(for auxiliary EMCO 3816/2SH 00103892 | 9kHz~30MHz | Oct. 17,2019 | Jul. 03, 2020 | Oct. 16, 2020 (CO01-52)
equipment)
6160200008 Conduction
AC Power Source Chroma 61602 100Vac~250Vac| Jul. 22,2019 | Jul. 03,2020 | Jul. 21, 2020 CO01-S7
o1 (C001-52)
Note: Test equipment calibration is traceable to the procedure of 1ISO17025.
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4. UNCERTAINTY OF EVALUATION

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 Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence > 7dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 5 0dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence

of 95% (U = 2Uc(y)) 4.9dB

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

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