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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

3.8.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.
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3.8.3Test Procedures

1.

The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.
The EUT is set 3 meters away from the receiving antenna, which is mounted on the top of a
variable height antenna tower.
For each suspected emission, the EUT is 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 the maximum power setting and enable the EUT to 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 = 1 MHz for f>1 GHz ; 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 = N1*L1+N2*La+...+Nn-1*LNn-1+Nn*Ln

Where N1 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
Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-*.
Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic

emission level is with at least 6 dB margin against average limit line, the position is marked as

“ o

Note: The average levels are 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

For radiated test below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver

For radiated test from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

o

Spectrum Analyzer [ Receiver

For radiated test from 1GHz to 18GHz
RX Antenna

o 3m —
_____ EUT ; !
L = E
|
1.5m :
'
Metal Full Soldered Ground Plane
oo
Spectrum Analyzer / Receiver
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

3.8.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB
lower than the limit line is not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result comes

out very similar.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.8.7Duty Cycle

Please refer to Appendix D.

3.8.8 Test Result of Radiated Spurious Emission (30MHz ~ 10'" Harmonic)

Please refer to Appendix B and C.
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SPORTON LAB.

3.9 Antenna Requirements

3.9.1Standard Applicable
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.

3.9.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

. L. Calibration
Instrument |Brand Name Model No. Serial No. Characteristics Date Test Date Due Date Remark
Sep. 12, 2022~ Conducted
H t Test 608-H1 45141354 N/A Jul. 27, 2022 Jul. 26, 2023
ygrometer esto ) Sep. 15,2022 | " (TH02-CA)
Sep. 12, 2022~ Conducted
Power Met Anrit ML2495A 1804004 N/A May 10, 2022 May 09, 2023
ower eter nritsu ay Sep. 15,2022 | Y (TH02-CA)
EM Sep. 12, 2022~ Conducted
Switch Box _ EMSW18 SW1070902 N/A Aug. 01, 2022 2P Jul. 31,2023 | “onoucte
Electronics Sep. 15, 2022 (THO2-CA)
Spect Rohde & Sep. 12, 2022~ Conducted
pecirum onde FSV40 101545 10Hz-40GHz | May 31, 2022 [2°P May 30, 2023 | ~onouete
Analyzer Schwarz Sep. 15, 2022 (THO2-CA)
Rohde & Sep. 19, 2022~ Radiation
Loop Ant HFH2-22 100840 9kHZz~30MHz | Jul. 05, 2022 Jul. 04, 2023
COPANENNA | o hwarz ‘ 2 Oct. 07, 2022 | (03CHO2-CA)
Sep. 19, 2022~ Radiation
Bilog Antenna |  TESE 6111D 50392 30MHz~1GHz | Jul. 11, 2022 Jul. 10, 2023
rog Q Zribhz o Oct. 07, 2022 | (03CHO2-CA)
SCHWARZB Sep. 19, 2022~ Radiation
Horn Ant BBHA 9120D 02113 1GHz~18GHz | Jun. 22, 2022 Jun. 21, 2023
omAntennat ok ‘ Z e Oct. 07, 2022 | *" (03CHO2-CA)
SCHWARZB Sep. 19, 2022~ Radiation
Horn Ant BBHA 9170D 00842 18GHz~40GHz | Aug. 16, 2022 Aug. 15, 2023
omAntennat ok ‘ z | Av9 Oct. 07, 2022 | "9 (03CHO2-CA)
- Sep. 19, 2022~ Radiation
Amplifier | SONOMA 310N 372240 N/A May 10, 2022 May 09, 2023
Oct. 07, 2022 (03CHO2-CA)
. ) Sep. 19, 2022~ Radiation
Preamplifier Keysight 83017A MY53270323 | 1GHz~26.5GHz | May 11, 2022 May 10, 2023
Oct. 07, 2022 (03CHO2-CA)
- _ ERA-100M-18G- Sep. 19, 2022~ Radiation
Preamplifier | E-instrument EC1900251 1GHz~18GHz | May 10, 2022 May 09, 2023
56-01-A70 Oct. 07, 2022 (03CHO2-CA)
Sep. 19, 2022~ Radiati
Preamplifier | EMEC | EMC18G40G 060726 18GHz-40GHz | Feb. 10, 2022 |°°P Feb. 09,2023 |  ooraton
Oct. 07, 2022 (03CHO2-CA)
802403272, -
RF Cable | HVBER™SU | slcorLex 102| 80240612 N/A Jun. 22, 2002 [S8P-19:2022% | 1 ogpg | Radiation
€ ) un. 22, un. 21,
HNER Oct. 07, 2022 (03CHO2-CA)
802875/2
Spectrum ) Sep. 19, 2022~ Radiation
Keysight N9010A MY57420221 | 10Hz~44GHz | Aug. 30, 2022 Aug. 29, 2023
Analyzer eysid z R Oct. 07, 2022 | "9 (03CHO2-CA)
, — |wHkx12-2700-3 3GHz High Pass Sep. 19, 2022~ Radiation
Filt Wainwright SN10 Jul. 21, 2022 Jul. 20, 2023
e M8 1 000-18000-60ST Filter Y Oct. 07, 2022 | (03CHO2-CA)
WLK12-1200-12 1.2GHz Low Sep. 19, 2022~ Radiation
Filt Wainwright SN1 Jul. 21, 2022 Jul. 20, 2023
e MMt 1 72.11000-40ss Pass Filter Y Oct. 07, 2022 | (03CHO2-CA)
Sep. 19, 2022~ Radiation
Hygrometer | TESEO 608-H1 45142602 N/A Sep. 12, 2022 Sep. 11, 2023
Oct. 07, 2022 (03CHO2-CA)
) Sep. 19, 2022~ Radiation
Controller ChainTek EM-1000 060876 NA N/A N/A
Oct. 07, 2022 (03CHO2-CA)
) Sep. 19, 2022~ Radiation
Antenna Mast [ ChainTek MBS-520-1 N/A 1m~4m N/A N/A
Oct. 07, 2022 (03CHO2-CA)
) Sep. 19, 2022~ Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A N/A
Oct. 07, 2022 (03CHO2-CA)
Sep. 19, 2022~ Radiation
Soft Audi E3 N/A N/A N/A N/A
orware uax Oct. 07, 2022 (03CH02-CA)
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5 Uncertainty of Evaluation

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

Measuring Uncertainty for a Level of Confidence 4.70 dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 6.20 dB
of 95% (U = 2Uc(y)) ’

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

Measuring Uncertainty for a Level of Confidence 6.40 dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

[Test Engineer:] Venkata Kondepudi [Temperature: | 19.5~24.9
|Test Date: | 2022/09/13~2022/09/15 [Relative Humidity: [ 48.7~53.1
<Left>
TEST RESULTS DATA
20dB and 99% Occupied Bandwidth and Hopping Channel Separation
99% Hopping Channel | Hopping Channel
Mod Data NTX| CH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) [ (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH [1Mbps| 1 0 2402 0.967 0.868 1.003 0.6445 Pass
DH [1Mbps| 1 39 2441 0.961 0.865 1.007 0.6406 Pass
DH [1Mbps| 1 78 2480 0.952 0.860 0.999 0.6348 Pass
2DH [2Mbps| 1 0 2402 1.350 1.178 1.003 0.9001 Pass
2DH [2Mbps| 1 39 2441 1.350 1.178 1.003 0.9001 Pass
2DH [2Mbps| 1 78 2480 1.346 1.181 1.025 0.8973 Pass
3DH [3Mbps| 1 0 2402 1.307 1.166 0.999 0.8712 Pass
3DH |3Mbps| 1 39 [ 2441 1.306 1.169 1.003 0.8707 Pass
3DH [3Mbps| 1 78 2480 1.311 1.169 1.007 0.8741 Pass
TEST RESULTS DATA
Dwell Time
Hops Over| Package Dwell
Mod. Hopping Channel Occu_panc Trqnsfer Time Limits Pass/Fail
Number y Time Time (sec) (sec)
(hops) (msec)
2DH5 79 106.667 2.88 0.31 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
R (dBm) (dBm) Result
0 1 8.55 30.00 Pass
DH1 39 1 8.45 30.00 Pass
78 1 8.44 30.00 Pass
0 1 9.76 20.97 Pass
2DH1| 39 1 9.76 20.97 Pass
78 1 9.77 20.97 Pass
0 1 10.13 20.97 Pass
3DH1| 39 1 10.14 20.97 Pass
78 1 10.14 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH | CH. [NTX| (dBm) (@B)
0 1 8.44 5.22
DH1 39 1 8.34 5.22
78 1 8.33 5.22
0 1 7.35 5.08
2DH1| 39 1 7.28 5.08
78 1 7.26 5.08
0 1 7.43 5.16
3DH1| 39 1 7.38 5.16
78 1 7.30 5.16
TEST RESULTS DATA
Number of Hoppina Frequency
Number of Hopping Limits .
(Channel) (Channel) R
79 >15 Pass
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<Right>

TEST RESULTS DATA

20dB and 99% Occupied Bandwidth and Hopping Channel Separation

99% Hopping Channel | Hopping Channel
Mod. Data Nl cH. Freq. | 20db BW Bandwidth Separation Separation Pass/Fail
Rate (MHz) | (MHz) (MH2) Measurement Measurement
(MHz) Limit (MHz)
DH |1Mbps| 1 0 2402 0.961 0.863 0.999 0.6406 Pass
DH |1Mbps| 1 39 2441 0.961 0.863 1.007 0.6406 Pass
DH |1Mbps| 1 78 2480 0.958 0.860 1.003 0.6387 Pass
2DH |2Mbps| 1 0 2402 1.346 1.181 1.090 0.8973 Pass
2DH |2Mbps| 1 39 2441 1.346 1.178 1.003 0.8973 Pass
2DH |2Mbps| 1 78 2480 1.346 1.178 1.111 0.8973 Pass
3DH [3Mbps| 1 0 2402 1.307 1.169 0.999 0.8712 Pass
3DH [3Mbps| 1 39 2441 1.307 1.169 0.999 0.8712 Pass
3DH [3Mbps| 1 78 2480 1.307 1.169 1.020 0.8712 Pass
TEST RESULTS DATA
Dwell Time
Hops Over| Package Dwell
Hopping Channel [ Occupanc| Transfer . Limits .
Mod. . ) Time Pass/Fall
Number Rate y Time Time (sec)
(sec)
(hops) (msec)
3DH5 79 106.667 2.90 0.31 0.4 Pass
TEST RESULTS DATA
Peak Power Table
Peak Power Power Limit Test
DAl Gk NP (dBm) (dBm) Result
0 1 8.34 30.00 Pass
DH1 39 1 8.36 30.00 Pass
78 1 8.41 30.00 Pass
0 1 9.76 20.97 Pass
2DH1 39 1 9.77 20.97 Pass
78 1 9.86 20.97 Pass
0 1 10.22 20.97 Pass
3DH1 39 1 10.24 20.97 Pass
78 1 10.32 20.97 Pass
TEST RESULTS DATA
Average Power Table
(Reporting Only)
Average Power Duty Factor
DH | CH. |NTX (dBm) (aB)
0 1 8.18 5.22
DH1 39 1 8.27 5.22
78 1 8.36 5.22
0 1 7.51 5.22
2DH1 39 1 7.44 5.22
78 1 7.46 5.22
0 1 7.36 5.08
3DH1| 39 1 7.33 5.08
78 1 7.31 5.08
TEST RESULTS DATA
Number of Hopping Frequency.
Number of Hopping Limits .
(Channel) (Channel) FeEsFl]
79 >15 Pass
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Appendix B. Radiated Spurious Emission

Temperature : 22.2~243°C
Test Engineer : Daniel Lee
Relative Humidity : 46.8 ~50.7%
<Left>
2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
2388.12 45.93 -28.07 74 42.71 27.28 7.44 31.5 330 322 P H
2388.12 21.14 -32.86 54 - - - - - - A H
* 2402 102.7 - - 99.35 27.38 7.46 3149 | 330 322 P H
BT
* 2402 77.91 - - - - - - - - A H
CHO0
2387.49 44.98 -29.02 74 41.77 27.28 7.44 31.51 383 | 269 P \Y,
2402MHz
2387.49 20.19 -33.81 54 - - - - - - A \Y,
* 2402 99.67 - - 96.32 27.38 7.46 3149 | 383 | 269 P \Y,
* 2402 74.88 - - - - - - - - A \Y,
2386.58 45.28 -28.72 74 42.07 27.28 7.44 31.51 256 319 P H
2386.58 20.49 -33.51 54 - - - - - - A H
* 2441 103.21 - - 99.68 27.47 7.53 31.47 | 256 319 P H
* 2441 78.42 - - - - - - - - A H
2497.34 45.32 -28.68 74 41.35 27.8 7.62 3145 | 256 319 P H
BT
2497.34 20.53 -33.47 54 - - - - - - A H
CH 39
2314.2 44.54 -29.46 74 41.67 27.09 7.32 31.54 | 380 90 P \Y,
2441MHz
2314.2 19.75 -34.25 54 - - - - - - A \Y,
* 2441 99.63 - - 96.1 27.47 7.53 31.47 | 380 90 P \Y,
* 2441 74.84 - - - - - - - - A \Y,
2494.82 44.97 -29.03 74 41.05 27.77 7.61 31.46 | 380 90 P \Y,
2494.82 20.18 -33.82 54 - - - - - - A \Y,
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* 2480 103.18 - - 99.37 27.68 7.59 31.46 | 276 320 P H
* 2480 78.39 - - - - - - - - A H
2483.6 58.59 -15.41 74 54.76 27.7 7.59 31.46 | 276 320 P H
BT
2483.6 33.8 -20.2 54 - - - - - - A H
CH78
* 2480 99.95 - - 96.14 27.68 7.59 31.46 | 400 272 P \%
2480MHz
* 2480 75.16 - - - - - - - - A \%
2483.64 56.2 -17.8 74 52.37 27.7 7.59 31.46 | 400 272 P \Y,
2483.64 31.41 -22.59 54 - - - - - - A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4804 41.6 -32.4 74 65.48 32.43 11.57 | 67.88 - - P H
BT
4804 16.81 -37.19 54 - - - - - - A H
CH 00
4804 40.41 -33.59 74 64.29 32.43 11.57 | 67.88 - - P \
2402MHz
4804 15.62 -38.38 54 - - - - - - A |V
4882 40.55 -33.45 74 64.16 32.74 11.57 | 67.92 - - P H
4882 15.76 -38.24 54 - - - - - - A H
7323 45.61 -28.39 74 61.81 36.8 14.1 67.1 - - P H
BT
7323 20.82 -33.18 54 - - - - - - A H
CH 39
4882 41.57 -32.43 74 65.18 32.74 11.57 | 67.92 - - P \Y,
2441MHz
4882 16.78 -37.22 54 - - - - - - A |V
7323 44.48 -29.52 74 60.68 36.8 14.1 67.1 - - P \
7323 19.69 -34.31 54 - - - - - - A |V
4960 41.63 -32.37 74 65.03 33.08 11.58 | 68.06 - - P H
4960 16.84 -37.16 54 - - - - - - A H
7440 43.51 -30.49 74 60.21 36.33 14.2 67.23 - - P H
BT
7440 18.72 -35.28 54 - - - - - - A H
CH78
4960 40.56 -33.44 74 63.96 33.08 11.58 | 68.06 - - P \Y,
2480MHz
4960 15.77 -38.23 54 - - - - - - A |V
7440 44.43 -29.57 74 61.13 36.33 14.2 67.23 - - P \Y,
7440 19.64 -34.36 54 - - - - - - A |V
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark

The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.
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Emission above 18GHz

2.4GHz BT (SHF)

BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
2.4GHz 23145 38.94 -35.06 74 37.86 38.64 14.69 | 52.25 - - P H
BT
24104 38.38 -35.62 74 36.89 38.54 15.37 | 52.42 - - P \Y,
SHF
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
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Emission below 1GHz

2.4GHz BT (LF)

BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
98.87 18.47 -25.03 435 33.26 15.89 1.73 32.41 - - P H
562.53 26.3 -19.7 46 28.92 26.15 3.85 32.62 - - P H
640.13 27.38 -18.62 46 29.35 26.5 413 326 - - P H
730.34 30.6 -15.4 46 30.99 27.52 4.55 32.46 - - P H
864.2 31.36 -14.64 46 29.24 29.1 4.88 31.86 - - P H
2.4GHz
938.89 33.53 -12.47 46 29.37 30.43 5.04 31.31 - - P H
E: 98.87 23.61 -19.89 43.5 38.4 15.89 1.73 32.41 - - P |V
478.14 25.31 -20.69 46 30.83 23.46 3.59 32.57 - - P |V
551.86 26.18 -19.82 46 29.36 25.62 3.82 32.62 - - P |V
639.16 27.57 -18.43 46 29.55 26.5 412 32.6 - - P |V
762.35 29.87 -16.13 46 29.42 28.2 4.62 32.37 - - P |V
913.67 32.2 -13.8 46 29.5 29.27 4.95 31.52 - - P |V
1. No other spurious found.
2. All results are PASS against limit line.
Remark

3. The emission position marked as

“n

means no suspected emission found and emission level has at least 6dB margin

against limit or noise floor only.
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<Right>
2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A) (H/V)
2389.065 45.45 -28.55 74 42.22 27.29 7.44 31.5 298 218 P H
2389.065 20.69 -33.31 54 - - - - - - A H
* 2402 102.56 - - 99.21 27.38 7.46 3149 | 298 218 P H
BT
* 2402 77.8 - - - - - - - - A H
CHO0
2389.065 45.19 -28.81 74 41.96 27.29 7.44 31.5 385 269 P \Y,
2402MHz
2389.065 20.43 -33.57 54 - - - - - - A V
* 2402 98.27 - - 94.92 27.38 7.46 31.49 385 269 P \Y,
* 2402 73.51 - - - - - - - - A \%
2384.2 44 .49 -29.51 74 41.3 27.27 7.43 31.51 221 223 P H
2384.2 19.73 -34.27 54 - - - - - - A H
* 2441 102.62 - - 99.09 27.47 7.53 31.47 | 221 223 P H
* 2441 77.86 - - - - - - - - A H
2485.65 45.36 -28.64 74 41.51 27.71 7.6 31.46 | 221 223 P H
BT
2485.65 20.6 -33.4 54 - - - - - - A H
CH 39
2366.98 44 .55 -29.45 74 41.47 27.19 7.41 31.52 394 270 P \%
2441MHz
2366.98 19.79 -34.21 54 - - - - - - A \%
* 2441 101.12 - - 97.59 27.47 7.53 31.47 394 270 P \Y,
* 2441 76.36 - - - - - - - - A V
2496.85 45.55 -28.45 74 41.6 27.79 7.61 31.45 | 394 270 P \%
2496.85 20.79 -33.21 54 - - - - - - A V
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* 2480 102.59 - - 98.78 27.68 7.59 31.46 198 218 P H
* 2480 77.83 - - - - - - - - A H
2483.6 58.34 -15.66 74 54.51 27.7 7.59 31.46 198 218 P H
BT
2483.6 33.58 -20.42 54 - - - - - - A H
CH78
* 2480 98.48 - - 94.67 27.68 7.59 31.46 | 400 272 P \%
2480MHz
* 2480 73.72 - - - - - - - - A \%
2483.52 54.5 -19.5 74 50.67 27.7 7.59 31.46 | 400 272 P \Y,
2483.52 29.74 -24.26 54 - - - - - - A \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001A

2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)
BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpuV/m)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
4804 41.38 -32.62 74 65.26 32.43 11.57 | 67.88 - - P H
BT
4804 16.62 -37.38 54 - - - - - - A H
CH 00
4804 41 -33 74 64.88 32.43 11.57 | 67.88 - - P \
2402MHz
4804 16.24 -37.76 54 - - - - - - A |V
4882 40.54 -33.46 74 64.15 32.74 11.57 | 67.92 - - P H
4882 15.78 -38.22 54 - - - - - - A H
7323 45.52 -28.48 74 61.72 36.8 14.1 67.1 - - P H
BT
7323 20.76 -33.24 54 - - - - - - A H
CH 39
4882 40.33 -33.67 74 63.94 32.74 11.57 | 67.92 - - P \Y,
2441MHz
4882 15.57 -38.43 54 - - - - - - A |V
7323 44.86 -29.14 74 61.06 36.8 14.1 67.1 - - P \
7323 201 -33.9 54 - - - - - - A |V
4960 41.39 -32.61 74 64.79 33.08 11.58 | 68.06 - - P H
4960 16.63 -37.37 54 - - - - - - A H
7440 44.11 -29.89 74 60.81 36.33 14.2 67.23 - - P H
BT
7440 19.35 -34.65 54 - - - - - - A H
CH78
4960 41.21 -32.79 74 64.61 33.08 11.58 | 68.06 - - P \Y,
2480MHz
4960 16.45 -37.55 54 - - - - - - A |V
7440 43.58 -30.42 74 60.28 36.33 14.2 67.23 - - P \Y,
7440 18.82 -35.18 54 - - - - - - A |V
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark

The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

floor only.

TEL : 408 9043300
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Emission above 18GHz

2.4GHz BT (SHF)

BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) (dBpVim)| (dB) [(dBpV/im)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A) (H/V)
2.4GHz 23978 3846 | -3554| 74 3703 | 3847 | 153 | 5234 | - - | P|H
BT
SHF 22886 38.35 |-3565| 74 3748 | 3857 | 145 | 522 | - - PV
1. No other spurious found.
2. Allresults are PASS against limit line.
Remark

floor only.

3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise

TEL : 408 9043300 Page Number

: B9 of B12
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Emission below 1GHz

2.4GHz BT (LF)
BT Note | Frequency Level Over Limit Read | Antenna| Path |Preamp 6 Ant | Table Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBpV/m) (dB) |(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) (deg)|(P/A)|(HIV)
105.66 21.09 | -22.41 435 35.18 16.57 1.75 32.41 - - P H
556.71 26.36 | -19.64 46 29.08 26.07 3.83 32.62 - - P H
645.95 27.74 | -18.26 46 29.68 26.5 4.16 326 - - P H
785.63 3045 |-15.55 46 30.21 27.9 4.62 32.28 - - P H
878.75 314 -14.6 46 29.27 29.02 4.88 31.77 - - P H
2.4GHz
940.83 325 -13.5 46 28.22 30.53 5.04 31.29 - - P H
Iz: 98.87 23.34 |-20.16 43.5 38.13 15.89 1.73 32.41 - - P |V

577.08 26.29 | -19.71 46 29.22 25.8 3.89 32.62 - - P |V
647.89 26.97 |-19.03 46 28.9 26.5 4.16 32.59 - - P |V
733.25 30.31 -15.69 46 30.51 27.69 4.56 32.45 - - P |V
858.38 31.37 | -14.63 46 29.29 291 4.87 31.89 - - P |V
944.71 32.87 | -13.13 46 28.38 30.69 5.06 31.26 - - P |V

1. No other spurious found.

2. All results are PASS against limit line.

Remark
3. The emission position marked as “-” means no suspected emission found and emission level has at least 6dB margin
against limit or noise floor only.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical

TEL : 408 9043300 Page Number : B11 of B12




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001A

A calculation example for radiated spurious emission is shown as below:

BT Note | Frequency Level Over Limit Read | Antenna | Path |Preamp| Ant | Table |[Peak| Pol.
Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
(MHz) |(dBupV/m)| (dB) |(dBuV/im) (dBuV) (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HIV)
=L 2390 55.45 -18.55 74 54.51 32.22 4.58 35.86 103 308 P H
CH 00
2402MHz 2390 4354 |-1046 54 426 | 3222 | 458 | 3586 | 103 | 308 | A | H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) =
Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBpV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
=-18.55(dB)
Peak measured complies with the limit line, so test result is “PASS”.
TEL : 408 9043300 Page Number : B12 of B12
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SPORTON LAB.

Appendix C. Radiated Spurious Emission Plots

Temperature : 22.2~24.3°C

Test Engineer : Daniel Lee
Relative Humidity : 46.8 ~50.7%

<Left>

2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH00 2402MHz

o —
wnd
1
wd
il ok
7 \
4 . o
i P S PO ORI . o - y B T Y B e e
g gt At e e 80,0t e S i i
ad
o . Tz W R
B L .
se  oscooca st osonca
Condition  :PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL Condition PEAK_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH00 2402MHz

Vertical

Fundamental

Peak

A (dBuVim) Date: 2022.09.21 el (dBuVim) Date: 2022.09.21
1300) 1300
1200) 1200
100 10|
1000) 1000
s \
800) 800 PEAITA
700 \ 700]
s00) j/ﬂ M 600] T
500 500]
- PRI | VW mer————
400 40l AN
309 300
200 200)
109 100]
310 2320, 2340, 2360, 2400, 215 000 300 1500, 900 2100 2300 2800 2700, 3000
Frequency (Miz) Frequency (MHz)
ite 03CH02-CA site 03CH02-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

RBW:1000.000KHZ VBW:3000.000KHz SWT:Auto

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

TEL : 408 9043300
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

Horizontal Fundamental

1 (@BuVim) Date: 2022.09.21 el (dBuVim) Date: 20220921
1300) 1300
1200) 1200
100 10|
1000) 1000
900) 909
800) 800 PERICTA
709 700]
00 609 AvG 54|
509 T = 500) R IRTT———— |
400 T RO ARV NP AT ———_
300 300)
200) 200]
109 100]
3102320, 2340, 2360, 2380, 2400, 240 2440, 245 000 300 1500, 1700 1900 2100 2300 2500, 2700, 3000
Frequency (Miz) Frequency (MHz)
site 03CHO2-CA Site 03CH02-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL

Condition  :PEAK_74 3m HORN_02113_220622 HORTZONTAL
RBW:1000.000KHz VBW:3000.000KHzZ SWT:Auto

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

A (@BuVim) Date: 2022.09.21

1000)
900)
809 PEAK_BE 74
709

i ‘

2460, 2470, 2480, 290, 2500
Froquency (MHz)
Site 03CHO2-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

| (dBuV/m) Date: 2022.08.21 1 (dBuVim) Date: 2022-09-21
130.0| 130.0|
1200 120.0|
10.0/ 110.0]
o
s
00 809 PEAK_74]
70.0) 700
s
( 0.1 AVG 54
by
o BT wad i Iacamit M
40.0| T S
s
3102320, 2340. 2360. 2380. 2400. 2420. 2440. 24 1000 1300. 1500. 1700. 1900. 2100. 2300. 2500, 2700. 3000
Site 03CHO2-CA Site. :03CHO2-CA
Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
by
o]
s
s
ey . T
40.0| =
s
Site 03CHO2-CA
Condition PEAK_BE_74 3m HORN_02113_220622 VERTICAL
RO 0090006 4 VEW 3000 12 W T Aur
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Horizontal Fundamental

200 /l [PEAK_BE V4] 800) PEAK 74
700 LN 700]

b TS —r— S S N E BN o9 O O e | s it
™ o O O

-

Condition  : PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL

Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+RBW:1000.000KHzZ VBW:3000.000KHz SWT:Auto

Peak
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swanranas. FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Fundamental

Peak

PEAK_BE_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

oates 20220821 o B bate 20220021
1304
1204
109
100.0| 1
s0d
PEAK BE 74| 800 PEAK 74
704
609 WG 5
P s0d
R R RO oo e
o OUUN FUURY Y S
304
204
10d
T oo 00700, Fo  me s aa %
uuuuuu e
site :03cH02-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

TEL : 408 9043300
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2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CHO00 2402MHz

Horizontal Vertical

) (@BuVim) Date: 2022.09.22 1 (@Buvim) Date: 20220922
1300 1300)
1200 1200
10| 100
1000 1000)
900 900
200 PERK 74 809 PEAK 74
700] 700
09 AVG 54 00 VG 54
s00] e S—— 500 — b
T R I
40 0fs 400y s
300] 300)
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100 109
000 5000, 8000, 10000, 12000, 4000, T6000. 18000 000 5000, 8000, 10000, 12000, 14000, 6000, 18000
Frequency (MiHz) Frequency (MHz)
03CH02-CA Site 03CHO2-CA

Condition :PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL

Peak

Avg.

el (@Buvim) Date: 2022.09.22 A (9Buvim) Date:2022.09.22
1300 1300

1200 1200

o 10|

1000 1000

904 s0.f

009 PERK 74 9 PEAK 74
700 T 700

o WG 54 o G 54
504 = 500 S

y - P S A S S A

300 300

200 200

100 100

7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17690, 17910, 17930, 17950, 17970, 16000

7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17890, 17910. 17930, 17950, 17970, _ 18000

Frequency (MHz) Frequency (MHz)

Site 03CH02-CA site 03CH02-CA
Condition  :PEAK_74 3m HORN_02113_220622 HORTZONTAL Condition :PEAK_74 3m HORN_02113_220622 VERTICAL

Avg.
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FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH39 2441MHz

Horizontal

Vertical

Peak

Avg.

) (@BuVim) Date: 20220922

400 e

PERK74|

S TP RO N e R

e

000 5000, 8000, 10000, 12000 4000, 6000, 18000
Frequency (Miz)

03CH02-CA

si
Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL

vel (BuVim)
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000 5000.

Site :03CH02-CA

Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL
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10000, 12000 2000, 6000, 16000
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Avg.
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2 )
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Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL

el (dBuVim)

Date: 2022.09.22

PEAK[74

7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17690. 17910, 17930, 17950, 17970, _ 18000
Frequency (MH2)

site :03CH02-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
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FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH78 2480MHz

Horizontal

Vertical

PEAK_74 3m HORN_02113_220622 HORIZONTAL
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Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
A @Buvim) Date: 2022.08.22 el @BV Date: 2022.08.22
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site 03CH02-CA Site :03CHO2-CA
Condition Condition

+PEAK_74 3m HORN_02113_220622 VERTICAL

Avg.
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Emission above 18GHz

2.4GHz BT (SHF @ 1m)

BT 2.4GHz 2400~2483.5MHz

BT SHF

Horizontal Vertical

Date: 20220922
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Condition  :PEAK 74 1m SHF HORN 842 220816 VERTICAL

Peak

Avg.
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Emission below 1GHz

2.4GHz BT (LF)

BT 2.4GHz 2400~2483.5MHz

BT LF

Horizontal Vertical

Date: 2022.09.22
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<Right>

2.4GHz 2400~2483.5MHz
BT (Band Edge @ 3m)

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CHO00 2402MHz

Horizontal Fundamental
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Condition  : PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL Condition  : PEAK_74 3m HORN_02113_220622 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

RBW:1000.000KHz VBW:3000000KHz SWT:Autc

Peak
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH00 2402MHz

Vertical Fundamental

A (@BuVim) Date: 2022.00.21
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Condition  :PEAK_BE_74 3m HORN_02113_220622 VERTICAL

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 408 9043300 Page Number : C13 of C22



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001A

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

Horizontal Fundamental
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Condition  : PEAK_BE_74 3m HORN_02113_220622 HORTZONTAL

Condition  :PEAK_74 3m HORN_02113_220622 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak
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Peak Left blank
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH39 2441MHz

Vertical Fundamental
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Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
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Peak
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BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m

BT CH78 2480MHz

Vertical Fundamental

1 (@Buvim) Date: 2022.09.21

1300 1304

1000 100.0| 1

. a

800 1 IPEAK BE_74 804 FEAK A

(‘r'( wm 60| AVG_54
gt S e o o e i ] s0d

00 0 VA SO e S e e ettt
309 309
209 200
100 100
460 2463.2465.2467.2469. 2471, 2201, 250 000 300, 1500 1700 1900 2100 2300 2600, 2700, 3000
Frequency (Miz) Frequency (MHz)
Site 03CH02-CA Site :03CH02-CA

Condition  : PEAK_BE_74 3m HORN_02113_220622 VERTICAL

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 408 9043300 Page Number 1 C17 of C22



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001A

2.4GHz 2400~2483.5MHz
BT (Harmonic @ 3m)

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CHO00 2402MHz

Horizontal Vertical

Date: 202209.22 vel (dBuVim) Date: 2022.00.21
1300) 1300)

1200) 1200)

1100 100

1000) 1000)

900 900

0 PERK 74 800 PEAK 74
700 709

609 AVG 54 e )
500 e 500 e

PR S| "

ry ——— AD.HMWP“I"I

300 309 i

209 200 ‘

100 100 ‘

000 G000, 000, 0000 12000, 14000, To000. 18000 000 G000, 000, 000012000, Ta000. 6000 18000
Frequency (MHz) Frequency (Miz)

Site :03CH02-CA

+03CHO2-CA

Condition  : PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

Peak

Avg.

vel (dBuVim) Date: 2022.09.22 el (dBuvim) Date: 20220922
1300 1300]

1200) 1200)

100 110

1000 1000

900 90

809 PEAK 74 809 PEAK|74
700 700]

09 G54 00 VG54
509 . 500 =

X = 40| S

309 309

200 200

100 100)

7700 17730, 1750, 17770, 17790, 17810, 17830. 17850, 17870, 17690, 17910, 17930, 17950, 17970, _ 16000 7700 17730. 17750, 17770, 17790, 17810. 17830. 17850. 17870, 17890, 17810, 17930. 17950, 17970, _ 18000
y (M) Frequency (MHz)

Site :03CH02-CA Site 03CH02-CA

Condition  : PEAK_74 3m HORN_02113_220622 HORIZONTAL Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

Avg.

TEL : 408 9043300 Page Number : C18 of C22



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH39 2441MHz

Horizontal

Vertical

Peak

Avg.

1 (@BuVim)

Date: 2022.09-21

1300)
1200

it

1000)

8

700
600)

si
Cor

400
309
200
109
000 5000,

ite :03CHO02-CA
ndition  : PEAK_74 3m HORN_02113_220622 HORTZONTAL

0.

0.0

PERK 74

AVG 54

S me——— L R

8000, 10000, 12000, 14000, 16000,
Frequency (Mhz)

18000

1 @BuVim)

Date: 2022.09-21

PERK 74

G 54

w00l et AT

000 5000,

03CHO2-C/

si A
Condition  : PEAK_74 3m HORN_02113_220622 VERTICAL

000, 12000, 14000, T6000. 18000

70000,
Frequency (MiHz)

Avg.

1 (@Buvim)

Date: 2022.0922

PEAK 74|

AVG[54

site

7700 17730, 17750, 1770, 1790, 17810, 17830, 17850. 17870, 17890, 17910, 17930. 17950, 17970,

Frequency (MHz)
03CHO2-CA

Condition  : PEAK_74 3m HORN_02113_220622 HORIZONTAL

A (@Buvim)

Date: 2022.09.22

1300
1200
o)
1000

800

PERK.74|

700]
600l

AVG[54

s00]

300]
200)
100]

7700 17730, 17750, 17770, 17790, 17810, 17830, 17850, 17870, 17690, 17910, 17930, 17950, 17970, 16000

Site 03CHO2-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

y (MH2)

TEL : 408 9043300

Page Number : C19 of C22



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR220714001A

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

BT CH78 2480MHz

Horizontal

Vertical

Peak

Avg.

1 (@BuVim) Date: 2022.00.21

PERK 74|

VG 54

TWW%

000 5000, 8000, 10000, 12000, 14000, 6000, 18000
Frequency (Mhz)

+03CHO2-CA

si
Condition  : PEAK_74 3m HORN_02113_220622 HORIZONTAL

) (@Buvim) Date: 2022.00.21

PERK 74

G 5

S Ee e Sy e p—

% 600, 5000, 0. 4000, 6000 18000

10000, 1200
Frequency (MHz)
Site 03CHO2-CA

Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

Avg.

1300
1200
110
1000

800)
700

500

1 @BuVim) Date: 20220922

PERK 74

VG54

309
200

1

Site

0

7700 17730, 17750 17770, 17790, 17810, 17830, 17850, 17870, 17690, 17910, 17930, 17950, 17970, _ 18000

03CHO2-CA

Condition  : PEAK_74 3m HORN_02113_220622 HORTZONTAL

) (@Buvim) Date: 20220922

1300
1200
ol
1000
904
800
700

PERK|74]

600] se]

504
B R e e e
304
200
100

7700 17730, 17750, 1770, 17790, 17810, 17830, 17850, 17870, 17690, 17970, 17930, 17950, 17970, 16000
Frequency (MHz)

site A
Condition  :PEAK_74 3m HORN_02113_220622 VERTICAL

TEL : 408 9043300

Page Number

: C20 of C22



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001A

Emission above 18GHz

2.4GHz BT (SHF @ 1m)

BT 2.4GHz 2400~2483.5MHz

BT SHF

Horizontal Vertical

Date: 2022.0922 el (0B

(dBuvim) Date: 20220922
1300) 1300
1200) 1200
110 10|
1000) 1000
900) 90,
800) oK 800)
700 700]
609 AVG 54 609 AVG 54
500 500)
400 ! 00| 1
P RPN S et o e bt ot
309 300]
200 200]
109 100]
8000 19000, 20000, 21000, 22000, 23000, 21000, 25000 3000 19000 20000, 21000, 22000 0. 24000. 25000
Frequency (iz) Frequency )
Site 03CHO2-CA site 03CH02-CA

i
Condition  : PEAK_74 Im SHF_HORN_842_220816 HORIZONTAL Condition :PEAK 74 Im SHF HORN 842 220816 VERTICAL

Peak

Avg.

TEL : 408 9043300 Page Number 1 C21 of C22



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001A

Emission below 1GHz

2.4GHz BT (LF)

BT 2.4GHz 2400~2483.5MHz
BT LF

Horizontal Vertical

Date: 2022.0922 el 9BuVIm) Date: 20220922
743 743

685 65|

629 629)

574 & 574 w
5141 514 ‘

1571 ‘ 451
snof— 00—

) : Ep et 243 5
o 254 o3
1

28t 22 f

e \
1l /‘w«w i -
e M 4 M“""” 1
st 511 |

w0 o T

0 100 200 300, 400 500 600 700 800 900 1000 0 100, 200 300 400 _ 500 600 700,
Frequency (MHz) Frequency (Miz)

Site 03CH02-CA Site +03CHO2-CA

Condition QP 3m BILOG_50392_220711 HORIZONTAL Condition  : QP 3m BILOG_50392_220711 VERTICAL

QP/
Peak

TEL : 408 9043300 Page Number 1 C22 of C22



swanranas. FCC RADIO TEST REPORT Report No. : FR220714001A

Appendix D. Duty Cycle Plots

DHS5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78
— Keysight Spectrum Analyzer - Swept SA [ [ur [ | e Weysight Spectrum Analyzer - Swept SA === |
e ] : e 1 06353 o e N 1S ; i o803 N p——
[Marker 3 A 3.74400 ms ] #Avg Type: RMS Marker [Marker 1 56.8000 ms #Avg Type: RMS Tace] ¢| PeakSearch
: Fast o= Trig: FreeRun NG Fas o= Trig: FreeRun =
[FGain:Low __#Aten: 20 B | selectmarker [FGaintow  #Atten: 20 dB pefF PR FFR
:,b NextPeak|
10dBidi__Ref 116.99 dBpvV 10 dBidiv Ref 116.99 dBpV
og o8
<> Normal Next Pk Right]
s
Deltal Next Pk Left|
¢
Fixed! Marker Delta
Center 2.430000000 GHz Span 0 Hz,
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 12,00 ms (1001 pts)| Off] Mkr—CF
142t (A 2880ms (A)  -046dB
30 H iimem Pacas
4 F 1 2784ms 93.98 dBuUY Properties» Mkr—RefLvl|
5
(]
7
g More! More
18 "°'2| | | anter 2.180000000 GHz Span 0 Hz Tef2
< Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

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

Duty Cycle Correction Factor Consideration for AFH mode:
Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within
100msec period is longer in AFH mode than normal mode.
In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed;
the on time period to have DHS5 packet completing one hopping sequence is
2.88 ms x 20 channels = 57.6 ms
There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping
behavior, maximum 2 hops can be possibly observed within the period. [100 ms / 57.6 ms ] = 2 hops
Thus, the maximum possible ON time:
2.88msx2=576ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) =-24.79 dB
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DHS5 on time (One Pulse) Plot on Channel 78 on time (Count Pulses) Plot on Channel 78
= Keysight Specirum Analyzer - Swept SA [ [ir [ | = Keysight Spectrum Analyzer - Swept SA == =
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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.  DH5 has the highest duty cycle worst case and is reported.

Duty Cycle Correction Factor Consideration for AFH mode:
Bluetooth normal hopping rate is 1600Hz and reduced to 800Hz in AFH mode; due to the reduced number of
hopping frequencies, with the same packet configuration the dwell time in each channel frequency within
100msec period is longer in AFH mode than normal mode.
In AFH mode, the minimum hopping frequencies are 20, to get the longest dwell time DH5 packet is observed;
the on time period to have DHS5 packet completing one hopping sequence is
2.88 ms x 20 channels = 57.6 ms
There cannot be 2 complete hopping sequences within 100ms period, considering the random hopping
behavior, maximum 2 hops can be possibly observed within the period. [100 ms / 57.6 ms ] = 2 hops
Thus, the maximum possible ON time:
2.88msx2=576ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.76 ms/100 ms) = -24.79 dB

—THE END——
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