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Report No. : FR291702A

3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. In addition,

radiated emissions which fall in the restricted bands must also comply with the limits as below.

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
3.8.2Measuring Instruments
The measuring equipment is listed in the section 4 of this test report.
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3.8.3Test 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.
The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.
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.
Set to the maximum power setting and enable the EUT transmit continuously.
Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW,; Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = Ny*L1+No*Lo+...+ N *LN 1 +N*L
Where N; is number of type 1 pulses, L, is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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.

Note: The average levels were calculated from the peak level corrected with duty cycle correction

factor (-24.79dB) derived from 20log (dwell time/100ms). This correction is only for signals that hop

with the fundamental signal, such as band-edge and harmonic. Other spurious signals that are

independent of the hopping signal would not use this correction.
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3.8.4Test Setup
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3.8.5Test 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 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.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix C.

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

Please refer to Appendix C.

3.8.8 Duty cycle correction factor for average measurement

Please refer to Appendix D.

Sporton International Inc. (Kunshan) Page Number 1 122 of 128
TEL : +86-512-57900158 Report Issued Date : Nov. 11, 2022
FAX : +86-512-57900958 Report Version : Rev. 01

FCC ID: 2AFZZ133G Report Template No.: BU5-FR15CBT Version 2.0



s=aranas. FCC RF Test Report Report No. : FR291702A

3.9 AC Conducted Emission Measurement

3.9.1Limit 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.

3.9.2Measuring Instruments

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

3.9.3Test 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 (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.9.4Test Setup
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3.9.5Test Result of AC Conducted Emission

Please refer to Appendix B.
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3.10Antenna Requirements

3.10.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 rule.

3.10.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.10.3 Antenna Gain

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

peak output power limit.

TXBF modes
FCC KDB 662911 D01 Multiple Transmitter Output v02rO1.

For CDD transmissions, directional gain is calculated as

Nss [ Nynr >
Z 2 85k
Directional Gain =10-log J71 L k=
N or

where
Each antenna is driven by no more than one spatial stream;
Nis = the number of independent spatial streams of data;
Nnr = the total number of antennas

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

The EUT supports beamforming for Bluetooth BR/EDR modes.
The directional gain calculation is following F)2)e)ii) of KDB 662911 D01 v02r01.
The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,

The directional gain “DG” is calculated as following table.
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DG DG Power PSD
for for Limit Limit
Ant 1 Ant 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
BT BF -3.50 -0.10 1.38 1.38 0.00 0.00
Power Limit Reduction = DG(Power) — 6dBi, (min =0)
PSD Limit Reduction = DG(PSD) — 6dBi, (min=0)
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4 List of Measuring Equipment

. . Calibration
Instrument Manufacturer | Model No. | Serial No. [Characteristics Date Test Date Due Date Remark
Spectrum _ Oct. 19, 2022~ Conducted
Analyzer R&S FSV40 101040 10Hz~40GHz | Oct. 12, 2022 Nov. 05, 2022 Oct. 11, 2023 (THO1-KS)
Pulse Power . 300MHz~40GH Oct. 19, 2022~ Conducted
Senor Anritsu MA2411B 0917070 5 Jan. 05, 2022 Nov. 05, 2022 Jan. 04, 2023 (THO1-KS)
. 50MHz Oct. 19, 2022~ Conducted
Power Meter Anritsu ML2495A 1005002 Bandwidth Jan. 05, 2022 Nov. 05, 2022 Jan. 04, 2023 (THO1-KS)
. 9kHz~7GHz;Ma Radiation
EMI Test Receiver R&S ESR7 101403 x 30dBm Oct. 12, 2022 | Oct. 30, 2022 | Oct. 11, 2023 (03CHO7-KS)
EXA Spectrum . MY553705| 10Hz-44G,MAX Radiation
Analyzer Keysight N9010A 28 30dB Oct. 12, 2022 | Oct. 30, 2022 | Oct. 11, 2023 (03CHO7-KS)
Loop Antenna R&S HFH2-Z2 | 100321 | 9kHz~30MHz | Oct. 16, 2022 | Oct. 30, 2022 | Oct. 15, 2023 (o?gﬂgg?&)
Bilog Antenna TeseQ CBL6111D | 59913 | 30MHz-1GHz |Aug. 26, 2022 | Oct. 30, 2022 | Aug. 25, 2023 (Oggﬂggf’;s)
Double Ridge ; N Radiation
Horn Antenna ETS-Lindgren 3117 00218652 | 1GHz~18GHz | Apr. 06, 2022 | Oct. 30, 2022 | Apr. 05, 2023 (03CHO7-KS)
high gain Amplifier EM EMO1G18GA| 060840 | 1Ghz-18Ghz | Oct. 12, 2022 | Oct. 30, 2022 | Oct. 11, 2023 (o§§ﬂ33?£s>
SHF-EHF Horn | Com-power AH-840 101070 | 18GHz~40GHz | Jan. 05, 2022 | Oct. 30, 2022 | Jan. 04, 2023 (o§§ﬂ33?£s>
Amplifier SONOMA 310N 413740 | 9KHz-1GHz | Jan. 05,2022 | Oct. 30, 2022 | Jan. 04, 2023 (o§§ﬂ§3?£s>
Amplifier EM EMO1G18GA | 060834 | 1Ghz-18Ghz | Oct. 12,2022 | Oct. 30, 2022 | Oct. 11, 2023 (Oggﬂggf’;s)
o EM18G40GG Radiation
Amplifier MITEQ A 060728 18~40GHz Jan. 05, 2022 | Oct. 30, 2022 | Jan. 04, 2023 (03CHO7-KS)
616010002 Radiation
AC Power Source Chroma 61601 473 N/A NCR Oct. 30, 2022 NCR (03CHO7-KS)
Turn Table EM EM 1000-T N/A | 0~360 degree NCR Oct. 30, 2022 NCR Radiation
s (03CHO07-KS)
Radiation
Antenna Mast EM EM 1000-A N/A 1m~4m NCR Oct. 30, 2022 NCR (03CHO7-KS)
. . Conduction
EMI Receiver R&S ESCI7 100768 9kHz~7GHz; | May 24, 2022 | Oct. 21, 2022 | May 23, 2023 (CO01-KS)
AC LI.S.N Conduction
(for auxiliary MessTec AN3016 060103 9kHz~30MHz | Oct. 13, 2022 | Oct. 21, 2022 | Oct. 12, 2023 (CO01-KS)
equipment)
Conduction
AC LISN MessTec AN3016 060105 9kHz~30MHz | May 24, 2022 | Oct. 21, 2022 | May 23, 2023 (CO01-KS)
ABP00000| AC 0V~300V, Conduction
AC Power Source Chroma 61602 0811 45Hz~1000Hz | OCt 12,2022 | Oct. 21, 2022 | Oct. 11, 2023 (CO01-KS)
NCR: No Calibration Required
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5 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.

Test Item Uncertainty
Conducted Power +0.46 dB
Conducted Emissions +0.48 dB
Occupied Channel Bandwidth +0.10 %
Conducted Power Spectral Density +0.40 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 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))

5.0dB

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 Engineer:

Kib Shi

Temperature:

20~26

°C

Test Date:

2022/10/19~2022/11/5

Relative Humidity:

40~51

%
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Bluetooth Ant.1

Test Engineer: Kib Shi Temperature: 20~26 °C
Test Date: 2022/10/19~2022/11/5 Relative Humidity: 40~51 %
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
Hopping Channel | Hopping Channel
Data Freq. [ 20db BW [99% Bandwidth Separation Separation .
il Rate Y Gl (MHz) (MHz) (MHz) Measurement Measurement el
(KHz) Limit (MHz)
DH |1Mbps| 1 0 2402 0.949 0.854 1002.900 0.6329 Pass
DH |1Mbps| 1 39 2441 0.949 0.851 1159.200 0.6329 Pass
DH |1Mbps| 1 78 2480 0.947 0.851 1002.900 0.6310 Pass
2DH | 2Mbps| 1 0 2402 1.303 1.169 1159.200 0.8683 Pass
2DH | 2Mbps| 1 39 2441 1.303 1.169 972.500 0.8683 Pass
2DH | 2Mbps| 1 78 2480 1.303 1.169 1002.900 0.8683 Pass
3DH | 3Mbps| 1 0 2402 1.263 1.155 937.800 0.8423 Pass
3DH | 3Mbps| 1 39 2441 1.268 1.152 1159.200 0.8451 Pass
3DH | 3Mbps| 1 78 2480 1.263 1.152 994.200 0.8423 Pass
TEST RESULTS DATA
Dwell Time
. Package
e 67 ErE Transfer Dwell Time Limits .
Mod. [Channel Number| Occupancy ) Pass/Fail
Rate Time(hops) Time (msec) (sec) (sec)
(MHz)
Nomal 79 106.67 2.88 0.31 0.4 Pass
AFH 20 53.33 2.88 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
el Gl | et (dBm) (dBm) Result
0 1 15.72 20.97 Pass
DH1 39 1 16.48 20.97 Pass
78 1 13.75 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 15.11 20.97 Pass
2DH1 39 1 16.15 20.97 Pass
78 1 13.88 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 15.83 20.97 Pass
3DH1 39 1 16.86 20.97 Pass
78 1 14.16 20.97 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping (RN Fr.equency Limits .
(Channel) Hopping (Channel) gl
(Channel)
79 79 >15 Pass




Bluetooth Ant.2
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Test Engineer: Kib Shi Temperature: 20~26 °C
Test Date: 2022/10/19~2022/11/5 Relative Humidity: 40~51 %
TEST RESULTS DATA
20dR 199% O '—[B wicitF | H . Ct LS .
Hopping Channel | Hopping Channel
Data Freq. [ 20db BW [99% Bandwidth Separation Separation .
il Rate g il (MHz) (MHz) (MHz) Measurement Measurement e
(KHz) Limit (MHz)
DH |1Mbps| 1 0 2402 0.949 0.854 998.600 0.6329 Pass
DH |1Mbps| 1 39 2441 0.947 0.854 1007.200 0.6310 Pass
DH |1Mbps| 1 78 2480 0.949 0.854 1002.900 0.6329 Pass
2DH | 2Mbps| 1 0 2402 1.298 1.172 1055.000 0.8654 Pass
2DH | 2Mbps| 1 39 2441 1.294 1.169 1167.900 0.8625 Pass
2DH | 2Mbps| 1 78 2480 1.298 1.169 1289.400 0.8654 Pass
3DH | 3Mbps| 1 0 2402 1.259 1.152 1159.200 0.8393 Pass
3DH | 3Mbps| 1 39 2441 1.259 1.155 1124.500 0.8393 Pass
3DH | 3Mbps| 1 78 2480 1.263 1.155 1028.900 0.8423 Pass
TEST RESULTS DATA
Dwell Time
. Package
Hopping el O Transfer Dwell Time Limits .
Mod. |Channel Number| Occupancy : Pass/Fail
Rate Time(hops) Time (msec) (sec) (sec)
(MHz)
Nomal 79 106.67 2.89 0.31 0.4 Pass
AFH 20 53.33 2.89 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 16.76 20.97 Pass
DHA1 39 1 17.32 20.97 Pass
78 1 16.27 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 16.12 20.97 Pass
2DH1 39 1 16.63 20.97 Pass
78 1 15.75 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 16.79 20.97 Pass
3DH1 39 1 17.29 20.97 Pass
78 1 16.53 20.97 Pass
TEST RESULTS DATA
Number of Hopping Frequency
. Adaptive Frequency .
Num:)grr];);:l;;) ping Hopping (CIBI::LSeI) Pass/Fail
(Channel)
79 79 >15 Pass




Beamforming

Bluetooth Ant.1

Report Number : FR291702A

Test Engineer: Jiang Jun Temperature: 20~26 °C
Test Date: 2022/10/19~2022/11/5 Relative Humidity: 40~51 %
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
Hopping Channel Hopping Channel
Data Freq. | 20db BW [99% Bandwidth Separation Separation .
4.2k Rate P Sl (MHz) (MHz) (MHz) Measurement Measurement FEzsrell
(KHz) Limit (MHz)
DH | 1Mbps| 1 0 2402 0.949 0.851 1002.900 0.6329 Pass
DH | 1Mbps| 1 39 2441 0.949 0.854 994.200 0.6329 Pass
DH | 1Mbps| 1 78 2480 0.949 0.857 998.600 0.6329 Pass
2DH | 2Mbps| 1 0 2402 1.303 1.172 998.600 0.8683 Pass
2DH | 2Mbps| 1 39 2441 1.303 1.169 1033.300 0.8683 Pass
2DH | 2Mbps| 1 78 2480 1.303 1.172 1198.300 0.8683 Pass
3DH | 3Mbps| 1 0 2402 1.263 1.152 916.100 0.8423 Pass
3DH | 3Mbps| 1 39 2441 1.263 1.152 1011.600 0.8423 Pass
3DH | 3Mbps| 1 78 2480 1.263 1.152 1163.500 0.8423 Pass
TEST RESULTS DATA
Dwell Time
. Package
Hopping Hops Over Transfer Dwell Time Limits .
Mod. |Channel Number| Occupancy e () - ) Pass/Fail
Rate Time(hops)
Nomal 79 106.67 2.90 0.31 0.4 Pass
AFH 20 53.33 2.90 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DH CH. INTX (dBm) (dBm) Result
0 1 8.55 20.97 Pass
DH1 39 1 10.79 20.97 Pass
78 1 10.48 20.97 Pass
Peak Power Power Limit Test
2DH CH.INTX (dBm) (dBm) Result
0 1 7.79 20.97 Pass
2DH1 39 1 9.81 20.97 Pass
78 1 9.05 20.97 Pass
Peak Power Power Limit Test
3DH CH.INTX (dBm) (dBm) Result
0 1 8.27 20.97 Pass
3DHA1 39 1 10.18 20.97 Pass
78 1 9.61 20.97 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Adaptive Fr.equency Limits .
(Channel) Hopping (Channel) Fessirel
(Channel)
79 79 >15 Pass




Bluetooth Ant.2
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Test Engineer: Jiang Jun Temperature: 20~26 °C
Test Date: 2022/10/19~2022/11/5 Relative Humidity: 40~51 %
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
Hopping Channel Hopping Channel
Data Freq. | 20db BW [99% Bandwidth Separation Separation .
4.2k Rate P Sl (MHz) (MHz) (MHz) Measurement Measurement FEzsrell
(KHz) Limit (MHz)
DH | 1Mbps| 1 0 2402 0.947 0.854 1002.900 0.6310 Pass
DH | 1Mbps| 1 39 2441 0.949 0.860 998.600 0.6329 Pass
DH | 1Mbps| 1 78 2480 0.949 0.860 998.600 0.6329 Pass
2DH | 2Mbps| 1 0 2402 1.298 1.169 1115.800 0.8654 Pass
2DH | 2Mbps| 1 39 2441 1.303 1.169 1007.200 0.8683 Pass
2DH | 2Mbps| 1 78 2480 1.298 1.169 998.600 0.8654 Pass
3DH | 3Mbps| 1 0 2402 1.259 1.155 998.600 0.8393 Pass
3DH | 3Mbps| 1 39 2441 1.263 1.155 1167.900 0.8423 Pass
3DH | 3Mbps| 1 78 2480 1.263 1.152 1228.700 0.8423 Pass
TEST RESULTS DATA
Dwell Time
. Package
Hopping Hops Over Transfer Dwell Time Limits .
Mod. |Channel Number| Occupancy e () - ) Pass/Fail
Rate Time(hops)
Nomal 79 106.67 2.90 0.31 0.4 Pass
AFH 20 53.33 2.90 0.15 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DH CH. INTX (dBm) (dBm) Result
0 1 8.55 20.97 Pass
DH1 39 1 10.79 20.97 Pass
78 1 10.48 20.97 Pass
Peak Power Power Limit Test
2DH CH.INTX (dBm) (dBm) Result
0 1 7.79 20.97 Pass
2DH1 39 1 9.81 20.97 Pass
78 1 9.05 20.97 Pass
Peak Power Power Limit Test
3DH CH.INTX (dBm) (dBm) Result
0 1 8.27 20.97 Pass
3DHA1 39 1 10.18 20.97 Pass
78 1 9.61 20.97 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping Adaptive Fr.equency Limits .
(Channel) Hopping (Channel) Fessirel
(Channel)
79 79 >15 Pass
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Bluetooth Ant.1+2

Test Engineer: Jiang Jun Temperature: 20~26 °C
Test Date: 2022/10/19~2022/11/5 Relative Humidity: 40~51 %
TJEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
2l ik (dBm) (dBm) Result
0 2 13.74 20.97 Pass
DH1 39 2 14.58 20.97 Pass
78 2 14.63 20.97 Pass
Peak Power Power Limit Test
2DH CH.|NTX (dBm) (dBm) Result
0 2 12.48 20.97 Pass
2DH1 39 2 13.29 20.97 Pass
78 2 12.48 20.97 Pass
Peak Power Power Limit Test
SDH CH.|NTX (dBm) (dBm) Result
0 2 12.81 20.97 Pass
3DH1 39 2 13.63 20.97 Pass
78 2 12.95 20.97 Pass




s=aranas. FCC RF Test Report Report No. : FR291702A

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.
80 Level (dBuV)
70.0
60.0 | 15C RS§247-QP
50.0 15C RS5247-AVG
|
40.0
300/
20.0
10.0
U5 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : COD1-KS
Condition : 15C RS5247-QP LISN-060105-LINE LINE

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark

MHz  dBuV dB  dBuV  dBuV dB db
1 0.156 45.99 -19.76 6b.74 35.50 0.06 10.43 QF
Z 0.15% 33,39 -22.30 5L.74 ZZ.90 0.06 10.43 Average
3 0.176 44,67 -20.01 64.68 34.2 0.04 10.42 QF
4 0.176 26,37 -28.31 bB54. 68 15.91 0.04 10.4Z Average
] 0.310 35,90 -24.07 58.97 25.51 0.05 10.34 QF
6 0.310 25,00 -24.97 45,97 14.81 0.05 10.34 Average
T * 1.310 39,18 -16.8Z D56.00 29.20 -0.11 10.09 QP
8 1.310 28,18 -17.82 46.00 18.20 -0.11 10.09 Average
9 1.568 3B.76 -17.24 B6.00 25.79 -0.11 10.08 qF
10 1.668 27.56 —-18.44 46.00 17.59 -0.11 10.08 Average
11 2.794 36.55 -19.45 B6.00 26.59 -0.10 10.06 QF
12 2.794 27.15 18,80 46,00 17.19 -0.10 10.06 Average

Sporton International Inc. (Kunshan) Page Number : Bl of B2
TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID: 2AFZZ133G
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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.
golevel (dBuv)
70.0
50.0 | 15C RS§247-QP
I
50.0 ! | 15C RSS247-AVG
40.0 g
30.0F
' i P oap
20.0
10.0
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C RS5247-QP LISN-060105-NEUTRAL NEUTRAL
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV dB  dBuv  &Buv aE dE
1 0.152 48.66 -17.21 65.87 38.20 0.03 10.43 QP
2 0.152 35.86 -20.21 55.87 25.20 0.03 10.43 Average
3 0.161 45.96 -19.47 65.43 35.50 0.03 10.43 QP
4 0.161 28.36 -26.07 55.43 18.90 0.03 10.43 Average
5 0.256 33.96 -27.80 61.56 23.59 -0.01 10.38 QP
i} 0.256 25.96 —-2b.60 bl1.56 15.59 -0.01 10.38 Average
7% 0.914 38.82 -17.18 56.00 28.81 -0.11 10.12 QP
8 0.814 25.52 -20.48 46.00 15.51 -0.11 10.12 Average
9 1.178 37.18 -18.82 56.00 27.19 -0.11 10.10 QF
10 1.178 26.88 -19.12 46.00 16.89 -0.11 10.10 Average
11 1.433 38.77 -17.23 56.00 28.81 -0.12 10.08 QF
12 1.433 26.27 -19.73 46.00 16.31 -0.12 10.08 Average

Note:
1. Level(dBupV) = Read Level(dBuV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBuV) — Limit Line(dBuV)

Sporton International Inc. (Kunshan) Page Number : B2 of B2
TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID: 2AFZZ133G




s=amranas. FCC RF Test Report Report No. : FR291702A

Appendix C. Radiated Spurious Emission

Radiated Spurious Emission Test Modes

Mode gﬁagg) Antenna Modulation Channel = Frequency gg:g RU ' Remark
Mode 1 = 2400-2483.5 15 Bluetooth EDR_8-DPSK 00 2402 3Mbps - .
Mode 2 | 2400-2483.5 15 Bluetooth EDR_8-DPSK 39 2441 3Mbps - -
Mode 3 = 2400-2483.5 15 Bluetooth EDR_8-DPSK = 78 2480  3Mbps - .
Mode 4 = 2400-2483.5 18 Bluetooth EDR_8-DPSK 00 2402 3Mbps | - -
Mode 5 = 2400-2483.5 18 Bluetooth EDR_8-DPSK 39 2441 3Mbps - .
Mode 6 = 2400-2483.5 18 Bluetooth EDR_8-DPSK 78 2480  3Mbps | - -
Mode 7 = 2400-2483.5 BF 15+18  Bluetooth BR_GFSK 00 2402 1Mbps - .
Mode 8 = 2400-2483.5 BF 15+18  Bluetooth BR_GFSK 39 2441 1Mbps | - -
Mode 9 | 2400-2483.5 BF 15+18 Bluetooth BR_GFSK 78 2480 1Mbps - -
Summary of each worse mode
Mode Modulation ’ Ch. (Ferﬁ'qZ) (dléi\</e/|r1q) (dléiun\]/i/tm) M(e(;ng)in Pol. :?/Zk ‘ Result ‘ Remark

1 EDBFL‘i%tf’S’;hSK 00 23841 471 74 269 H PEAK Pass Eggg
2 EDBFL”_%t_OS’;hSK 39 7323 4353 74 3047 H PEAK Pass Harmonic
3 EDBFL‘i%tf’S’;hSK 78 248362  54.42 74 1958 V  PEAK Pass Eggg
4 EDBF'{”_%t_OS’;hSK 00 238956  50.14 74 2386 H PEAK Pass E’a‘gg
5 EDBFL”_?_OS’S'SK 39 7323 4448 74 2952 = H  PEAK Pass  Harmonic
6 EDBIQJ_ESt-OlglchSK 78 248818  48.05 74 2595 V  PEAK Pass Ezgg
7 BBF'Q‘J_%OFOS”}‘( 00 232521  56.09 74 1791 H | PEAK Pass Eg‘;g
8 BBI'QU_%OFOS”}'( 39 732300  45.89 74 2811 H  PEAK Pass  Harmonic
9 BBF'z”_eéOFOS”}‘( 78 248401  60.86 74 1314 H  PEAK Pass Eg‘;g
Sporton International Inc. (Kunshan) Page Number : C1of C23
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Pol. Horizontal Fundamental
Data:1 1 17LIWE| (dBuVim)
v Buim)
1024
1024 !
n LR
874
FCC PART 15C]
FCC PART 15C T -60B]
73 ! 5
| I 9 FCC|PART 15C (AVG)
585 I FCO PART 15C (AVG) 508
|, 0B —r T i
Peak 43 g AR T PRIV BT REYRY. R | TNV OP NI | st ab b L A
29.3)
29.3)
1
144
1000 1300.  1500.  1700.  1900.  2100.  2300.  2500.  2700. 3000
10 2320, 740, 360, 380, 2400, 20, 440 Frequency Wz
Frequency (MHz)
o Limit Over ReadAntenna Gable Preamp  Aux A/Pos T/Pos
Linit  Over ReadAntenna Cable Preamp  Aux APos T/Pos Freq Level Line Limit Level Factor Loss Factor Factor Remark
Freq Level Line Limit Level Factor Loss Factor Factor Remark
R e R R T R R R e WHz dBuV/m dBuV/m  dB B dB/m dB  dB  dB  om deg
1% 240200 95.32 7400 21.37 8117 3190 7.13 30.88 6.00 100 43 Peak
1 238410 4710 74.00 -26.90 33.05 3187 7.1 .93 &00 100 63 Peak
2 A0 1Y 5400-3149 826 387 741 30.93 600 100 & herage 2% 240200 70.53 54.00 16.53 56.38 31.90 7.13 30.88 6.00 100 43 Average
Sporton International Inc. (Kunshan) Page Number 1 C20of C23
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Pol. Vertical Fundamental
1 ”LEVH(I]EJWIII] 1 1:’LI!'IEI (dBuVim)
1024 1024 1
174 ﬂ o
\ FCC PART 15C FCCPART 15C
7 |\ 58 & 5B
585 \\ FCC PART 15C (AVG) 9 FCC[PART 15C {AVG),
6B 6B
i Ao b A gl Rl A diined | eyt ey ) o ‘M.udww iy s
Peak b e TS
By 23
145 1
sonn. A 0. 0. 20, 2. 0 000 100 10, 700, 1900 2100 230 200 2700 3000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna GCable Preamp  Aux A/Pos T/Pos .
h L Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freg Level Line Limit Level Factor Loss Factor Factor Renark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wz dBuV/m dBuV/m @B BV dB/m B B dB  om deg W B B # B @n B @ @ o g
1 2388.00 46,79 74.00 -27.21 32.69 31.90 7.13 30.93 600 261 360 Peak
- 1% 2402.00 99.36 74.00 25.36 8521 31.90 713 30.88 600 261 360 Pesk
2 1388.00 22.00 54.00-32.00 7.90 31.90 7.13 30.93 600 261 360 Average 2% 0200 TS 5400 057 6042 3190 703 3088 600 261 360 Average

Sporton International Inc. (Kunshan) Page Number : C30of C23
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Vertical
1 ”LEVI!(HHJWIII) 1 1:’lell (dBuVim)
1024 1024
878 LR
FCC PART 15C I3 FCC PART 15C]
1 = f 08
3 FCC PART 15C [AVG) FCC PART 15C [AVG)
b
Peak 39 g AN g Ay 4 REL A T i
MWMWWM Wi R e ‘MMM-N““”
Avg
2.3 203
145 14|
3000 6000. 8000. 10000. 12000. 14000. 16000, 18000 3000 6000. 8000, 10000. 12000. 14000. 16000. 18000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Gable Preamp  Aux A/Pos T/Pos Lil}it q"‘?' ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wiz BuV/n dBuV/in B dBW dB/m @B B B om  deg Wiz dBu¥/m dBuV/m  dB BV dB/m  dB dB B om deg
1 4804.00 40.66 74.00 -33.34 55.65 3430 10.29 65.58 600 100 0 Peak 1 4804.00 41.74 7400 -32.26 56.73 34.30 10.29 65.58 6.00 300 0 Peak

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
FAX: +86-512-57900958
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Vertical
1 ”Llwﬂ(d&]wm) 1 ”Level {dBuVim)
1024 1024
878 87.9]
FCC PART 15C n FCC PART 15C
73 5 ! 508
53 FOCPART T5C AVG)] 5 FCCPART15C (AVG)
P il
Peak o ; e VL e TN L i 1 P " i
(TP ot et
Avg 63 ,
14| 145
3000 6000, 8000. 10000. 12000. 14000. 16000. 18000 3000 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos Limit  Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wz dBuV/m dBuV/m B BV dB/m  dB  dB B om  deg Wz BuV/m dBuV/m B B dB/m B B dB  om  deg
1 4882.00 41.65 74.00 -32.35 56.57 3414 10.39 £5.45 600 100 360 Peak 1 488200 42.68 74.00 -31.37 63.60 34.14 10.39 65.45 0.00 300 360 Peak
2 7323.00 43.53 74.00 -30.47 53.83 35.52 1282 6464 600 100 360 Peak 2 7323.00 4214 74.00 -31.86 58.44 35.57 12,82 64.64 0.00 300 360 Peak

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
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FCC ID : 2AFZZ133G
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Fundamental
Lol el Buvim)
1024 1024 ]
878 LR
f \ FCC PART 15C FCC PART 15C]
m il 5B T 5B
55 o CPART 15C AVG) 9 FCC|PART 15 (AVG]
JAR'E 8 58
MWM% T IRy e ) [T, T Ty L Lt m e b
[Pt b gl e
Peak
293 203
145 14|
2440 2450, 2460. 2410, 2480. 2490, 2500 1000 1300 1500. 1700  1900.  2100.  2300.  2500. 2700 3000
Frequency (MHz) Frequency (MHz)
Limit  Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Facter Remark Freg Level Line Limit Level Factor Loss Factor Factor Remark
Wiz BV/mdBuV/m B dBWV dB/m  dB  dB B om  deg WHz dBuV/m BuV/m dB BV dB/m dB B dB  cm  deg
1| 2852 47.97 74002603 311 3223 7.8 .65 600 100 356 Peak % 8000 906 TA0D 206 8220 120 128 065 6.00 100 35 Pesk
7 148457 23.1B 54.00-30.82 8.32 3223 7.28 30.65 6.00 100 356 Average 7% 280.00 72.27 5400 18.27 57.41 3223 7.28 30.65 6.00 100 356 Average

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
FAX: +86-512-57900958
FCC ID : 2AFZZ133G
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Pol. Vertical Fundamental
LT el Buvim)
1024 1024 ]
874 &7
f \ FCC PART 15C 13. FCCPART 15C
734 I w0 ! 5B
o 0 ,
LT FCC PART 15C [AVG) FCCIPART 15C (AVG]
‘ " ‘M‘ B )
MWJ Ao sy g st e LT By S " POTURLER AT LD o o
Mgy pr-isge s, parntmrhobl
Peak il
03 03
145 14|
Ui 50 260, 270, 280, 290 2300 1000 1300, 1500, 700, 1900 2100 200 2500 2700, 3000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos .
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freg Level LII_T'II: L?::;: Lz::‘lmnggz: cfz:g :;2:;? Fan:‘;: MPos T/Pos Remark
Wz dBuV/m dBuV/m B BV dB/m B B B em  deg TR B B ® @ @n ® @ @ o &
1 2483.67 5442 74.00-19.58 39.56 3223 7.28 .65 600 246 0 Peak
R 1% 2480.00 95.87 74.00 21,87 B1.01 3223 7.78 3065 600 246 0 Pesk
7 MR W6 SA00 -4 T R TH NG 60 M0 hverage 2% 280,00 71.08 5400 17.08 56.22 3223 7.8 30.65 6.00 246 0 Average

Sporton International Inc. (Kunshan) Page Number : C7of C23
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Vertical
T LB

1024 1024
878 L&

FCC PART 15C FCC PART 15C|

i B 74 i,

589 FCCPART 15C (AVG) 3 FCC PART 15C (AV)]|

T hee it

Peak 59 PR I IRy, [T 4 P T g [
PRI el oo o AT

AVg 23 293
146 148

3000 6000. 8000. 10000. 12000. 14000. 16000. 18000 3000 6000, 8000, 10000. 12000. 14000, 16000. 18000

Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos Limit Over ReadAntenna Gable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wz dBuV/mdBuV/m B BV dB/m  dB  dB B om  deg Wz dBu¥/m dBu¥/m  dB BV dB/m B dB  dB  om  deg
1 4960.00 41.12 74.00 -32.88 55.66 34.23 10.51 65.28 6.00 100 0 Peak 1 4960.00 41.59 74.00 -32.41 5613 34.23 10.51 65.28 600 300 0 Peak
2 7440.00 4311 7400 -30.89 53.36 35.45 1288 6478 600 100 0 Peak 2 7440.00 43.44 74.00 -30.56 53.69 35.65 12.88 o478 6.00 300 0 Peak
Sporton International Inc. (Kunshan) Page Number : C8of C23
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Report No. : FR291702A

Pol. Horizontal Fundamental
7L dBuvin) Lo i)
1024 1024 4
878 ﬂ 74|
\ FCCPART 15C . FCC PART 15C
73 | 0 1 508
83 Al FCC PART 15 (AV) 3 FCC|PART 15C (4G
T B )
Y T PRIy FTTITYUTCRT 00 19 K R YWrpee TR . TR FESRORTTE P oo
Peak it AT
23 2
14§ s
2310 2320, 740, 60 2380, 240, 20, 2040 1000 1900, 1500 1700 1900, 2100 200 2500 2700, 3000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Awx A/Pos T/Pos Linit  Over Readintenna Cable Pream  Aux APos T/Pos
Freq Level Line Limit Level Factor Loss Factor Facter Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wi dul/m BuV/m 8 dBV dB/m a8 48 B om  deg Wz BuV/m dBuV/m B B dB/m B B dB  om  deg
1 289.56 5014 74.00 -23.86 36.04 31.90 7.13 30.93 6.00 100 234 Peak 1% 2400.00 99.63 74.00 25.63 85.48 31.90 713 30.88 6.00 100 134 Peak
2 9.5 .35 5.00-18.65 1125 3190 713 093 600 100 234 Average 1% 24200 TAB4 5400 0.8 60.69 3190 713 30.88 6.00 100 134 Average

Sporton International Inc. (Kunshan)
TEL : +86-512-57900158

FAX : +86-512-57900958

FCC ID : 2AFZZ133G

Page Number 1 C9of C23
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Pol. Vertical Fundamental
ayLeve (B} e )
1024 1024
1
L3 H i
H FCCPART 15C FcC PART 15C
73
i 6B 731 5
85 i FCC PART 15C (AVG) FCC PARTT5C 6]
| &8 ‘ 48
B R e Dty Frotutrassiadelheneod R TP ey i iaate
AT i "
Peak
3 03
146 14
a0 232, 4. 2300 2380, 0. U2, 40 1000 1300, 1500, 1700 1900, 200 2300,  2500. 2700, 3000
Freguency (Mz) Frequency (M)
Linit  Over  Readhntenna Cable Preamp  Aux A/Pos T/Pos Limit Over ReadAntenna Gable Preamp  Aux A/Pos T/Pos
Freq Level Line Linit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wiz dBuV/m dBuV/m @B B dB/m B B dB  om deg W BWm B @ B @m @ @ B o
1 BE043 46,95 14.00 2105 33.08 91.80 .06 3099 6.00 100 130 Peak 1% 2402.00 96.40 7400 2240 8275 3190 713 3088 600 100 130 Peak
2 043 2216 54.00-31.84 829 3160 T.00 30.99 600 100 130 hverage 2% 2402.00 7161 54.00 17.60 57.46 3190 7.13 30.88 6.00 100 130 Average
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Report No. : FR291702A

Pol. Horizontal Vertical
el cBuvim) v Buvm)
1024 1024
874 874
FCC PART 15C n FCC PART 15C]
74 =0 ! 5B
85 FOCPARTTSCAVG) 3 FCC PARTT6C WG]
Peak s — . I L - e WM
e | b
N I
Av
g 03 03
145 s
3000 5000, 8000, 10000, 12000 14000, 16000, 18000 3000 6000, 8000, 10000 12000 14000 16000 18000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Awx A/Pos T/Pos Linit  Over ReadAntenna Gable Preamp  Aux MPos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wiz BuW/n dBuV/in @B dBW dB/m @B 4B B on  deg Wiz BuV/n BuV/m  dB BV dB/m B B B on deg
1 480400 41.39 74.00-32.61 56.38 3430 10.29 65.58 6.00 300 0 Peak 1 4804.00 41.53 74.00 -32.47 56.52 3430 10.29 65.58 6.00 100 0 Peak

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
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Report No.
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Pol. Horizontal Vertical
g2l cBuim) sy Lerel Buvim)
1024 1024
878 878
FCC PART 15C FCC PART 15C|
4 w0 B B
589 FCCPART T5C (AVG) 3 FCC PART 15 AV
;.....Am.«dﬁﬂ;nj PN P 1
Peak 09 e P b Rt ed G
A T R
Avg 23 23
145 1
3000 6000. 8000 10000 12000 14000  16000. 18000 3000 6000, 8000 10000. 12000, 14000 16000. 18000
Frequency (MHz) Frequency (MHz)
Linit  Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Facter Remark Freg Level Line Limit Level Factor Loss Factor Factor Remark
Wiz dBuV/m dBuV/n B BV dB/m dB B B om deg WHz dBuV/m dBuV/m B BV dE/m dB  dB dB om deg
1 4882.00 40.72 74.00 -33.28 90.64 34.14 10.39 65,45 6.00 300 360 Peak 1 4882.00 41.13 74.00 -32.87 56.05 3414 10.39 65.45 6.00 100 0 Peak
2 73300 44.48 74.00-29.57 54.78 35.52 12.87 6464 6.00 300 360 Peak 273300 417 74.00 -29.83 5447 3552 12.82 6464 600 100 0 Pesk

Sporton International In
TEL : +86-512-57900158
FAX : +86-512-57900958
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Pol. Horizontal Fundamental
1 ”LE‘\'EHd&IWIII) 1 ”Level (dBuVim)
1024 1024
1
874 87.9
{ \ FCC PART 15C FCC PART 15C]
™ i = 73 -
55 R FOC PART 150 (AVG) 5 FCCPART 15C (V0]
AR 16 58
T W PR AT Tk "t i T PR o RICCE T
130 A4t It ettt il e A Wi i - " Pl
Peak o "
2.3 203
146 14§
2440 245(. 2450, 2410, 2480. 2490. 2500 1000 1300 1500. 1700  1900.  2100.  2300.  2500. 2700 3000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wz BuV/mdBulV/m B dBV dB/m  dB  dB  dB  om deg WHz dBuV/m dBuV/m B BV dB/m B dB B om  deg
1 249417 47.70 74.00 -26.30 32.65 3230 7.32 30.57 &6.00 207 285 Peak 1% 248000 95.48 74.00 21.48 80.62 3223 7.28 30.65 6.00 207 285 Peak
7 49417 22.91 54.00-31.09 7.86 3230 7.32 30.57 6.00 207 285 Average 2% 2480.00 70.69 54.00 16,69 55.83 32.23 7.28 30.65 6.00 207 285 Average
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Pol. Vertical Fundamental
7-2¥e! (@BuVim) Level (dBuVim)
117,
1024
1024
1
a7. -
n FCC PART 15C] FCC PART 15¢.
({ 1\ 6B 734 5B
{ FOC PART 15C {AVG) 4
jr l\ ] (GGE). FCC|PART 1C (AVG]
oo i sttt e Py . 6B,
T - v ity
Peak st e
20.3]
29.3)
145
148
2440 2450, 2460, 241, 2480. 2400, 2500
Frequency (MHz) 1000 1300.  1500.  1700.  1900.  2100.  2300.  2500.  2700. 3000
Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos o
Freq Level Line Limit Level Factor Loss Factor Factor Remark L'!"t 9\'9' Readintenna Cable Preamp  Aux A/Pos T/Pos
Freq Llevel Line Limit Level Factor Loss Factor Factor Remark

1 248818 48.05 74.00-25.95 33.08 3230 7.3 30.65 600 100 355 Pesk
7 48818 23.26 5400 -30.74 829 3230 7.32 30.65 6.00 100 395 Average 1% 2480.00 96.78 74.00 22.76 192 3223 7.28 30.65 6.00 100 355 Peak
2% 1480.00 7.9 54.00 17.99 57.13 3223 7.28 30.65 6.00 100 355 Average
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Horizontal Vertical
mLmi(dBqu) mLevel(d&l\nm)
1024 1024
874 874
o FCC PART 15C FCC PART 15C
! B L 8
%5 FCCPART 15C (AVG) FCC PART 15C (AVG)]
P L peisisslA
Peak 49 1 WM " s b el D o e
bty J.AMW W‘!MW
Avg 03 23
145 145
3000 6000, B000. 10000 12000 14000 16000 18000 3000 6000. 8000 10000. 12000 4000 16000. 18000
Frequency (MHz) Frequency (MHz)
Linit Over ReadAntenna Cable Preamp  Auwx A/Pos T/Pos Limit  Over ReadAntenna Cable Preanp  Aux A/Pos T/Pos
Freq Level Line Limit Level Factor Loss Factor Factor Remark Freq Level Line Limit Level Factor Loss Factor Factor Remark
Wiz dBuV/m dBuV/m @B BV dB/n B dB B om deg Wz dBuV/m dBV/m a8 BN dBm B B dB on deg
1 4965.00 62.25 74.00 -31.75 56.79 3423 10.51 65.28 6.00 300 360 Pesk 1 496500 40.83 74.00 -33.17 55.37 3473 10.51 6528 6.00 100 360 Pesk
2 74000 43.39 74.00 -30.61 53.64 35.65 12.88 6478 6.00 300 360 Peak 2 7M0.00 43.24 7400 -30.76 53.49 35.65 1288 6478 6.00 100 360 Peak
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Fundamental
2B 2B
1134 1134
915 \ 915
ki ki
i | FOPART 180 i FOPHRTIEC
654 k 650
1 ; : el
h " n I i T " " Aty
8 " g L B ek . — M '
Peak Y Y
163 163
m 236 262, 2368, L 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wi BWn & g b & B & a Wrddje B & 0 B B # B a dg
1 23521 56.09 74.00 -17.91 4.17 3184 7.2 0.9 6.00 103 PEAK 1 2400.00 110,50 ----vv -vnee- 96.24 300 7.3 0.87 6.0 log 103 PEAK
1 BB 3130 5400 -2.70 1738 L84 7.02 0.4 6.00 163 AVERAGE 1 4p.00 871 ----ee - J1.45 3280 7.13 38.87 6.60 10@ 163 AVERAGE
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FCC RF Test Report

Report No. : FR291702A

Pol. Vertical Fundamental
2B 2B
1134 1134
915 & 915
ki ki
i \ FOPART 180 i FOPHRTIEC
654 \ 650
TR VRT O O TRT TR | . j lm,k R o ) »
a8 ey 1 Bcpiimibada P el
Peak Y Y
163 163
m 236 262, 2368, 44 L 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wrddje B B G B B # B a dg Wrddje B & 0 B B # B a dg
1 2388.52 55.61 74.00 -18.39 4142 3197 7.1 30.89 6.00 71 lLl6 PEXK 1 2400.09 106,54 9228 .00 7.3 087 60 1 116 PEAK
1 138351 30.82 54.80 -13.15 16.63 397 T7.01 30.89 6.8 371 116 AVERAGE 1 Mp.ee BLTS 67.49 32.68 7.13 30.87 6.80 371 116 AVERAGE
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Report No. : FR291702A

Pol. Horizontal Vertical
mLmI[dBu‘ﬂm] . Level (dBuVim)
1134 1134
915 915
iy FCCPART15C B FCCPARTHC
650 5,
FCC PARTH5C (AVE) FCC PART 45C (AVE)
Peak m Auplas i S A fi | - i
N 1 b g Nk 1 —— — A
Avg 18 !
163 163
3000 6000, 9000, 12000, 15000, 18000 3000 6000, 9000, 12000, 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Real  Ant (afle Preamp  Aux APos TPos Linit Real  Ant Cafle Preamp Aux APos TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Mdindn B B dh B B 6 m dy Mdindn & BN dh B B 6 o dy
1 4504.00 4120 74.80 -30.80 62.24 3410 10.29 65.43 0.00 300 0 PEA 1 4504.00 41.65 74.80 -32.35 62.69 34.10 10.29 65.43 0.00 108 @ PEA

Sporton International Inc. (Kunshan)
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FCC RF Test Report

Report No. : FR291702A

Pol. Horizontal Vertical
T e L)
1138 1134
915 915
ki ki
B3 FCCPAR 150 i FCPARTIEC
650 5
FCC PART 15C (AVE) FCC PART 15C (AVE)
43 § 2 . e g | 9 o A
Peak o Lt AT J e st prype
35 !
Avg
163 163
3000 6000, 9000, 12000, 16000, 18000 3000 6000, 9000, 12000, 16000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preswp  Aux  APos TPos Linit Read  Ant Cable Presmp Aux APos TPos
Freq level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
MrdumBNn & EW B & B & o iy Moo BN & EW B & B & o df
1 4362.00 4400 74.00 -30.00 64.95 34.10 10.39 65.44 0.00 300 O PEA 1 4882.00 4299 74.80 -31.01 63.9 3410 10.39 65.44 0.00 108 0 PEA
1 7B 45.89 7400 -28.11 6252 35.88 12.82 65.05 0.8 300 2 PEAK 1 73300 44.68 74.80 -29.32 6131 35.88 12.82 65.25 .08 lee 0 PEAK
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Report No. : FR291702A

Pol. Horizontal Fundamental
IHLevel(tll!!l\l'lml mLeveI(d&Nlm]
1134 1134 1
915 x/—\\ 915
B B3
/R FCC PART 15C] FCC PART15C]
654 4 1 650
. Ao Ao AMWW . o Lo J il
488 JTY T — st
Peak Y Y
163 163
44 UsLh U6 4164 4882 200 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wrddje B B G B B # B a dg Wrddje B & 0 B B # B a dg
1 243401 60.86 74.00 -13.14 46,08 32.13 7.9 30.64 6.00 108 100 PEA 1 2450.00 111.09 96,35 3L11 7.8 30.66 6.00  lo@ 100 PEAK
1 M40 36.87 54.00-17.93 2129 3213 7.19 30.64 6.80 189 100 AVERAGE 1 45000 86.38 JL56 3212 7.8 30.66 6.80 100 108 AVERAGE

Sporton International Inc. (Kunshan)

TEL : +86-512-57900158
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FCC RF Test Report

Report No. : FR291702A

Pol. Vertical Fundamental
IHLevel(dl!!l\l'lln] 1‘,mLevel«ll!n\l‘lln]
1134 1134 g
915 /ﬂ\ 915
B B3
| FCC PART 15C] FCC PART15C]
654 J \ 650
Kooy M nn\i “R&r il ! | I sl pl
488 183 " b
Peak Y Y
163 163
44 UsLh U6 4164 4882 200 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preamp  Aux APos  TPos Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Wrddje B B G B B # B a dg Wrddje B & 0 B B # B a dg
1 49829 56.71 74.00 -17.29 4184 3215 7.3 30.60 6.00 32 T9PENK 1 2450.00 107.58 92.84 3.1 7.8 .66 600 3/ 79 PEAK
1 49329 31.92 54.00 -12.08 17.05 3215 7.31 30.68 6.8 352 79 AVERAGE 1 248000 879 63.05 32.12 7.28 30.66 6.80 352 79 AVERAGE
Sporton International Inc. (Kunshan) Page Number 1 C21 of C23

TEL : +86-512-57900158
FAX: +86-512-57900958
FCC ID : 2AFZZ133G




saronas. FCC RF Test Report

Report No. : FR291702A
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9
Mode Harmonic
2400-2483.5_Bluetooth BR_GFSK_CH78 2480MHz
ANT BF 15+18
Horizontal Vertical
CLTT) LT
138 1138
915 L&
3 FECPRT B3 FECPART5C
650 650
FCC PART 15C (AVG) FCC PART 15C (AVG)
438 ] 2 488 1 WMWMM
Peak WWWMW
35 iIE
163 183
3000 6000, 9000, 12000, 15000, 16000 Jooo 6000, 9000, 12000, 15000, 18000
Frequency (MHz) Frequency {WHz)
Linit Read  Ant Cable Presmp  Aux APos TPos Linit Read  Ant Cable Preamp Auwx APos TRos
Freq Level Line Margin Level Factor Loss Factor Factor Remark Freq Level Line Margin Level Factor Loss Factor Factor Remark
Mrddjn B 0 G dh @ B B o g Wrddja B B BN Gh B B & o
1 4960.00 42,41 7400 -3L59 63.26 34.10 1050 65.45 0.0 300 0 PEAK 1 960,00 42,74 7408 -3L26 63.59 .10 1050 65.45 0.0 1o B PEAK
1 TA.B0 45.20 74001878 6LB3 G0 1287 65.33 0.0 30 0 PE 174000 4.2 7409 -19.7 60.83 .89 12.87 65.33 0.0 180 B PEA
mLeveHdBqum] mLeveHdBume
13 114
015 91
i FCCPART15C Hy FCCPART 15C
Peak i i
FCC PART1SC (AVE) FCC PART15C (AVG)
. WWMWWWMMWWWWWMW . MWMWMWWMWWWMWWW
35 15
18 18
{
18000 10400, 20800, 20, 23600, 25000 16000 19400, 20800, 20, 23600, 2500
Frequency (MHz) Frequency (NHz)
Note: For 18GHz to 25GHz, only wore case is verified in this report.
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Pol. Horizontal Vertical
leMH(ﬂB.IWIII) Level (dBuVim)
675 7.5
4 F mxur:n F muric
42.5 f £l
300 % £ M M 7 5 R
2 3 5 Mﬂ" b Vr 4 M/JW MWWMMWW
A7y By NM 0 . AWL
Peak Y W
50
QP
1.5 1.
30 100 200. 300. 400. 500. 600. 700. 800. 900. 1000 0100, 200, 300, 0. 500, 500, 0. 300, 900, 1000
Frequency (MHz) Frequency (MHz)
Limit Over ReadAntenna Cable Preamp  Aux A/Pos T/Pos o
Freq Level Line Limit Level Factor Loss Factor Facter Remark Freq Level Lll_T,II: L?::; LSSZ‘IME:Z::: GEZ: E;g:;f Fan:‘:: MPos T/Pos Remark
Mz dl/n d¥/m B B B B & B Wi B/n B/m @ BN @ @B B B o dx
1 30.97 21.57 40.00 -18.43 28.71 24.55 0.51 32.20 0.00 | 970 28.66 40.00 -11.34 4048 19.68 0.62 3212 0.00 --- - Pesk
2 90.14 2476 43.50 -18.74 41.14 14.60 1.32 32.30 0.00 R [
2 45.501 26.97 40.00 -13.03 42.04 16.47 0.71 32.20 0.00 Peak
3 21430 2413 43.50-19.37 .07 15.05 214 3113 0.0 . -
1 8317 2759 4600 -18.41 1842 18.84 246 3213 0.00 3 66.86 26.34 40.00 -13.66 4530 1217 1.01 3214 0.00 Peak
5 394‘72 24‘02 46‘00 'RI‘W 3|‘34 2]‘5? 2‘90 32‘29 0.0 4 282.20 24.46 46,00 -21.54 35.34 18.80 2.46 3214 0.00 -  -— Pesk
P o e BB | L VI (o S S 5 35010 7.3 4600 -18.68 3650 2029 273 3220 000 -— - Pesk
. . . . . . : . : 6 502.39 27.91 46.00 -18.09 33.13 23.91 3.27 3240 0.00 -~  -— Peak
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SPORTON LAB.

Appendix D. Duty Cycle Plots

3DH5 on time (One Pulse) Plot on Channel 00

| Keysight Spectrum Analyzer - Swept SA

] RE 500 DC SENSE:INT] [ A\ALGH OFF

Marker 3 A 3.75000 ms X Avg Type: Log-Pwr
PNO:; Fast —»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

AMKkr3 3.750 ms
0.01 dBj

Ref 106.99 dBpV

Center 2.402000000 GHz Span 0 Hz

#VBW 1.0 MHz Sweep 10.00 ms (1001 pts)
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALLUE  » |
1 IMEEEEY
7 Properties»,
5 £
6 [
7
g More
10 10f2
11 I I I R R B - _
IMSG STATUS

3DH5 on time (Count Pulses) Plot on Channel 00

[E=NE s

| Keysight Spectrum Analyzer - Swept SA
] 2 DC

SENSE:INT| A\ALIGN OFF |

RF Q _
Sweep Time 100.0 ms Avg Type: Log-Pwr 1234
PNO:; Fast —»— 1rig: Free Run T

IFGain:Low #Atten: 10 dB {34 P P PP PP

Ref 106.99 dBpv

ICenter 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

IMEG STATUS,

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 *2.88 / 100 = 5.76 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.79 dB

3. 3DH5 has the highest duty cycle worst case and is reported.
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