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s=aranas. FCC RF Test Report Report No. : FR282002A

Appendix B. AC Conducted Emission Test Results

: Temperature : 25.3~26.2°C
Test Engineer : [Amos - —
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
0.0 | 15C RS§247-QP
50.0 | 15C R§§247-AVG
40.0
14
30.0
i g
20.0
10.0
015 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C RS5247-QP LISN-060105-L LINE
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz ~ dBuV dB ~ dBuV  dBuv dB dB
1 0.167 49.56 -15.56 65.12 39.08 0.03 10.44 QP
2 0.167 33.66 -21.46 55.12 23.18 0.03 10.44 Average
3 0.206 39.00 -24.36 63.36 28.60 0.04 10.36 QF
4 0.206 23.70 -20.66 53.36 13.30 0.04 10.36 Average
5 0.489 34.84 -21.35 56.19 24.50 0.10 10.24 QF
6 0.489 25.94 -20.25 46.19 15.60 0.10 10.24 Average
7 0.576 37.14 -18.86 56.00 26.80 0.10 10.24 QP
8 0.576 22.84 -23.16 46.00 12.50 0.10 10.24 Average
9 0.611 38.54 -17.46 56.00 28.18 0.11 10.24 QF
10 0.611 23.84 -22.16 46.00 13.48 0.11 10.24 Average
11 28.755 29.98 -20.02 60.00 28.60 0.77 10.61 QP
12 # 28.755 34.68 -15.32 50.00 23.30 0.77 10.61 Average
Sporton International Inc. (Kunshan) Page Number : Bl of B2
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s=aranas. FCC RF Test Report Report No. : FR282002A

Test Engineer : [Amos

Temperature : 25.3~26.2°C

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.

Level (dBuV)

20
70.0
60.0 | 15C RS 5247-QP
-1
50.0 ? [ | 15C RSS247-AVG
1A H 1
40.0 :
b
30.0
i h
20.0
10.0
0.15 2 5 1 2 5 10 20 30
Frequency (MHz)
Site : CO01-KS
Condition : 15C R5S247-QP LISN-060105-N NEUTRAL
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark
MHz dBuV dB  dBuV  dBuV dB dB
1= 0.155 56.07 -9.67 65.74 45.49 0.11 10.47 QP
2 0.155 40.37 -15.37 55.74 29.79 0.11 10.47 Average
3 0.171 52.03 -12.87 64.90 41.49 0.11 10.43 QP
4 0,171 33.73 -21.17 5h4.90 23.19 0.11 10.43 Average
) 0.180 51.71 -12.79 64.50 41.2 0.10 10.41 qQp
] 0.180 31.71 -22.79 b54.50 Z1.2 0.10 10.41 Average
7 0,227 41.95 -20.62 62.57 31.50 0.10 10.35 QP
B 0.227 24.95 -27.62 B52.57 14.50 0.10 10.35 Average
] 0.373 3B.58 -19.85 5BB. 43 2B.2 0.10 10.28 QF
10 0.373 23.8E -24.55 4B, 43 13.50 0.10 10.28 Average
11 0.564 41.55 -14.45 56.00 31.2 0.11 10.24 QP
12 0.564 30.95 -15.05 46.00 20.60 0.11 10.24 Average

Note:

1. Level(dBpV) = Read Level(dBpV) + LISN Factor(dB) + Cable Loss(dB)
2. Over Limit(dB) = Level(dBpV) — Limit Line(dBuV)
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saronas. FCC RF Test Report

Report No. : FR282002A

Appendix C. Radiated Spurious Emission

Relative Humidity : 41~42%
Test Engineer : Carry Xu
Temperature : 22~23C
Radiated Spurious Emission Test Modes
Band Data
Mode Antenna Modulation Channel Frequency RU | Remark
(MHz) Rate
Mode 1 2400-2483.5 7 Bluetooth BR_GFSK 00 2402 1Mbps - -
Mode 2 2400-2483.5 7 Bluetooth BR_GFSK 39 2441 1Mbps - -
Mode 3 2400-2483.5 7 Bluetooth BR_GFSK 78 2480 1Mbps - -
Mode 27 2400-2483.5 7 Bluetooth LF 78 2480 1Mbps - -
Sporton International Inc. (Kunshan) Page Number : Clof C10
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saronas. FCC RF Test Report

Report No. : FR282002A

Summary of each worse mode

Freq. Level Limit Margin Peak
Mode Modulation Ch. Pol. Result Remark
(MHz) (dBuV/m) | (dBuV/m) (dB) Avg.
1 Bluetooth BR_GFSK 00 | 2372.01 55.72 74.00 -18.28 \% PEAK Pass Band Edge
2 Bluetooth BR_GFSK 39 | 4882.00 48.41 74.00 -25.59 \% PEAK Pass Harmonic
3 Bluetooth BR_GFSK 78 | 2491.50 56.59 74.00 -17.41 \% PEAK Pass Band Edge
27 Bluetooth LF - - - - - - - Pass -
Sporton International Inc. (Kunshan) Page Number : C20of C10
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SPORTON LAB.

FCC RF Test Report

Report No. : FR282002A

Pol. Horizontal Fundamental
2B 2B
1134 1134
915 \ 915
ki ki
i | FOPART 180 i FOPHRTIEC
654 \ 650
iy Nt A 1 gt i f \ M potpesind L . \ul'le " 'W
LT - ' ' PTT IR, i
Peak Y Y
163 163
m 236 262, 2368, 44 L 1000 1400. 1800. 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 2365.12 55.63 74.00 -18.37 41.54 3L92 7.08 30.91 6.00 108 62 PEN 1 240000 104,78 --veev oveees 9.5 .00 7.3 087 6.0 loe 62 PEAK
1 1365.12 30.84 54.80 -13.16 16.75 3L.52 7.08 30.91 6.8 188 62 AVERAGE 1 4p.00 79.99 ----ee - B5.73 32.68 7.13 30.87 6.80 108 62 AVERAGE
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Pol. Vertical Fundamental
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Frequency (MHz) Frequency (MHz)
Linit Aot Cable Preamp  Aux Linit Read  Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Freq Level Line Margin Level Factor Loss Factor Factor Remark
MW B B W @ & B B o dg Mol e 8 G @ & 8 B a dg
1237081 55.72 74.00 -18.28 4159 3194 7.9 30.9 .00 1 2400.00 165,11 9.85 .00 7.3 087 600 llo 107 PEAK
1137001 38.93 54.00 -23.47 16.88 3.4 7.9 30.99 6.60 1 M0 88.32 66.86 32.80 7.13 30.87 6.0 118 117 AVERAGE
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Pol. Horizontal Vertical
mLml[dBu‘lﬁn] . Level (dBuVim)
1134 1134
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650 5,
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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 43.05 74.80 -30.95 64.09 34.10 10.29 65.43 0.00 300 O PEM 1 4504.00 46.02 74.80 -27.98 67.86 34.10 10.29 65.43 0.00 108 @ PEA
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Pol. Horizontal Vertical
1ML&\«!I(llllu‘ﬂm] . Level (dBuVim)
1138 1134
915 915
ki ki
B3 FCCPAR 150 i FCPARTIEC
650 5
FCC PART 15C (AVE) FCC PART 15C (AVE)
Iy 1 5 A : : ) "
Uit kgl e " " o
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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 4862.00 45.12 74.80 -28.80 66.07 34.10 10.39 65.44 0.00 300 0 PEA 1 4382.00 48.41 74.80 -25.59 69.36 34.10 10.39 65.44 0.00 108 0 PEA
1 TR0 877 7400 -30.13 6040 35.88 12.82 65.05 Q.08 300 2 PEAK 1 733.08 43.97 74.00 -30.63 60.60 35.88 12.82 65.25 0.8 lee 0 PEAK
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Pol. Horizontal Fundamental
mLevel(tll!ll\l'lml mLeveI(dBWlm]
1134 1134
915 915
B B3
654 650
1L yper | e k
4 ' B8 . et
Peak Y Y
163 163
44 UsLh U6 4164 1000 1400. 1800.
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Preanp Linit Read  Ant Cable Preamp
Freq Level Line Margin Level Factor Loss Factor Factor Freq Level Line Margin Level Factor Loss Factor Factor
MW B B W @ & B B o dg Mol e 8 G @ & 8 B a dg
1 49045 56.50 74.00 -17.50 41.67 32,14 7.1 30.62 6.00 1 2450.00 103.12 88,38 3212 7.28 30.66 6.00
1 40245 3171 5480 -21.29 16.88 32.14 7.31 30.62 6.60 1 M. 78.33 63.59 3212 7.18 .66 6.00
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Pol. Vertical Fundamental
IHLevel(tll!u\l'lln] 1‘,mu;\ml(ill!!l\l'lm]
1134 1134 "
915 /\\ 915
ki ki
i [ i FOPHRTIEC
654 J] 650
oy - it ot g
UL L e
Peak Y Y
163 163
44 UsLh 4164 1000 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Cable Preanp  Aux Ant Cable Preamp  Aux APos  TPos
Freq Level Line Margin Level Factor Loss Factor Factor Freq Level Line Margin Level Factor Loss Factor Factor Remark
MW B B W @ & B B o dg B e & B B B B B a g
1 49150 56,59 74.00 -17.41 4177 3214 7.30 30.62 6.00 1 2450.00 105.52 978 311 7.8 30.66 600 105 114 PEAK
1 49150 3180 54.00 -22.20 1698 32.14 7.3 30.62 6.00 1 M. 8873 65.99 3212 7.18 30.66 6.0 185 114 AVERAGE
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TEL : +86-512-57900158
FAX: +86-512-57900958
FCC ID : 2AFZZ1316UG

Page Number : C8 of C10




samran . FCC RF Test Report Report No. : FR282002A

Pol. Horizontal Vertical
T e L)
1138 1134
915 915
B3 FCCPAR 150 i3 FCPARTIEC
650 5
FCC PART 15C (AVE) FCC PART 15C (AVE)
f
m § 3 Al ol 3 vl
i, AR i v | A
Peak st o et ntlan e sty kgl
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 4960.00 4311 74.80 -30.89 63.9% 34.10 10.50 65.45 0.00 300 O PEA 1 4960.00 49.24 74.80 -24.76 70.09 34.10 10.50 €5.45 0.00 108 0 PEA
1 744B.00 4441 7480 -29.59 6L.87 35.88 12.87 65.33 Q.08 300 2 PEAK 1 744B.08 4446 7480 -29.54 6L12 35.88 12.87 65.33 Q.08 lee 0 PEAK
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Pol. Horizontal Vertical
s Date: 28
Leveldai) Level (dBuVim)
75 675
550) K MF 55.) K Mr
]
25— —
g 1 1, a3
wil | I 2y b g
W WWW
iyt
Peak 175 175 b
QP § .
. 1.
300100, 0. 30 40 500 600 700 800 900 1000 0100 2000 300 40 50 600 700 80 %00 1000
Frequency (MHz) Frequency (MHz)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos Over Limit ReadAntenna Gable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Renark  Pol/Phas Freq Level Limit Line Level Factor Loss Factor Remark ~ Pol/Phas
Wz dBV/m B dBuV/m B dBm B A o deg Wiz dbul/n B dBuV/n BV dB/m 0B B en  deg
T 528 308 792 H.00 4864 1378 101 3135 HORIZONT 1 508 .48 1.5 .00 9.04 1378 1.01 3.35 -~ -=-Pesk  VERTICAL
2 9 BT LT 450 5135 1496 135 31.89 HORIZONT 7 9208 30.60-1290 450 46.07 - Pesk  VERTICAL
31507 .80 -6.70 450 .62 16.67 1.8 3.3 HORIZONT 315804 NAB-1 02 50 453 - Pesk  VERTICAL
4 7B 5B -16.47 46.00 1.53 194 229 .48 HORIZONT L1608 N0 -114 4350 518 VERTICAL
5 35689 24.93-21.07 46.00 3295 2078 279 315 HORIZONT 5 18008 .98 -115 4.50 46,05 15.05 200 3. VERTICAL
6 T840 21472 4600 30.30 28.00 418 320 HORIZONT 6 74198 30.41-1559 .00 30.14 27.38 405 3012 - - Peak  VERTICAL
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Appendix D. Duty Cycle Plots

3DH5 on time (One Pulse) Plot on Channel 39

| Keysight Spectrum Analyzer - 5G BAND 1----3 (-6dB) 3117-00240132 VERTICAL 3m =
SENSE:INT| [ A\ALIGN OFF
#Avg Type: RMS RA Export Data

PNO: Fast —» Trig: FreeRun
IFGain:Low #Atten: 10 dB Amplitude
Correction>
Correction 1

Trace 1 Pass
Al Trat:eb

Limit

v

Meas Results
Peak Table

ICenter 2.402000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 10.00 ms (1001 pts)

MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTIONVALLE =~

[ t] 1.070 ms
STATUS |

3DH5 on time (Count Pulses) Plot on Channel 39

s Keysight Spectrum Analyzer - FCC PART 15C (0dB) 3117-00240132 VERTICAL 3m =N N (5
X/ RF 50Q DC SENSE‘IHT| A\ALIGN OFF |ll]:BB‘4E PMOct 25, 2022
Sweep Time 100.0 ms #Avg Type: RMS TRACE] a

Correction
Group

=
@
o]

SweepiControl

" Trig: Free Run TrE
IFGain:Low #Atten: 10 dB oeT e Sweep Time
100.0 ms
Re n 8.43 dBpV|
B -

ICenter 2.402000000 GHz Span 0 Hz
#VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

MKR] MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE _
I N [1[¢]

Gate
[OFFLO]

Points
1001

SoWHENDNALN

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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