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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 B.

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

Please refer to Appendix B.

3.8.8 Duty cycle correction factor for average measurement

Please refer to Appendix C.
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3.9 Antenna Requirements

3.9.1Standard 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.

3.9.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.9.3Antenna Gain
The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum

peak output power limit.
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4 List of Measuring Equipment

Instrument Manufacturer | Model No. | Serial No. [Characteristics Cal:)b;?etlon Test Date Due Date Remark
Spectrum _ Conducted
Analyzer R&S FSV40 101040 | 10Hz~40GHz | Oct. 12, 2022 | Sep. 26,2023 | Oct. 11,2023 | o (&)

Pulse Power Anritsu MA24118 | 0917070 | 3OOMHZ=40GH | 5., 05 5023 | sep. 26, 2023 | Jan. 04, 2024 | CONducted

Senor z (THO1-KS)
. 50MHz Conducted
Power Meter Anritsu ML2495A 1005002 Bandwidth Jan. 05, 2023 | Sep. 26, 2023 | Jan. 04, 2024 (THO1-KS)
. . MY564000| 3Hz~8.5GHz;M Radiation
EMI Test Receiver Keysight N9038A 04 ax 30dBm Oct. 10, 2023 | Oct. 12, 2023 | Oct. 09, 2024 (03CHO5-KS)
EXA Spectrum . MY551502 [ 10Hz-44G,MAX Radiation
Analyzer Keysight N9010A " 2008 Mar. 24, 2023 | Oct. 12, 2023 | Mar. 23, 2024 | (o2 i0e )
Loop Antenna R&S HFH2-z2 | 100321 | 9kHz~30MHz | Oct. 10, 2023 | Oct. 12, 2023 | Oct. 09, 2024 (o§§ﬂ32?£s>
Bilog Antenna TeseQ CBL6111D | 49922 | 30MHz-1GHz | Apr. 09, 2023 | Oct. 12, 2023 | Apr. 08, 2024 (o§§ﬂ3§f’£s>
Double Ridge . N Radiation
Homn Antonns, | ETS-Lindgren 3117 00218642 | 1GHz~18GHz | Apr. 06, 2023 | Oct. 12, 2023 | Apr. 05, 2024 | (2 2rc e
SHF-EHF Horn | Com-power AH-840 101093 | 18GHz~40GHz | Jan. 08, 2023 | Oct. 12, 2023 | Jan. 07, 2024 (o§§ﬂ§§?£s>
Amplifier SONOMA 310N 380826 | 9KHz-1GHz | Jul. 06,2023 | Oct. 12, 2023 | Jul. 05, 2024 (Oggﬂggf’;s)
Amplifier EM EM18G40GA | 060852 | 18~40GHz | Jan. 05,2023 | Oct. 12, 2023 | Jan. 04, 2024 (Oggﬂggﬁ?s)
high gain Amplifier EM EMO1G18GA| 060839 | 1Ghz-18Ghz | Oct. 10, 2023 | Oct. 12, 2023 | Oct. 09, 2024 (o§§ﬂ3§f’£s>
Amplifier EM EMO1G18GA | 060833 | 1Ghz-18Ghz | Jan. 05,2023 | Oct. 12, 2023 | Jan. 04, 2024 (o§§ﬂ3§?£s>
F1040900 Radiation
AC Power Source Chroma 61601 04 N/A NCR Oct. 12, 2023 NCR (03CHO5-KS)
Turn Table ChamPro | EM1000-T | 060762-T | 0~360 degree NCR Oct. 12, 2023 NCR (Oggﬂggﬁ?s)
AntennaMast | ChamPro | EM1000-A |060762-A| 1m-~4m NCR Oct. 12, 2023 NCR (Oggﬂggf’}z‘s)

NCR: No Calibration Required
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5 Measurement Uncertainty

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

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

limit to determine compliance.

Uncertainty of Conducted Measurement
Test Item Uncertainty
+0.46 dB

+2.26 dB
0.1 %

Conducted Power

Conducted Emissions

Occupied Channel Bandwidth

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

Measuring Uncertainty for a Level of Confidence 6.28dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 4.88dB
of 95% (U = 2Uc(y)) '

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

Measuring Uncertainty for a Level of Confidence 5 26dB
of 95% (U = 2Uc(y)) '
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Appendix A. Conducted Test Results
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Bluetooth
Test Engineer: Jacob Zhang Temperature: 20~26 °C
Test Date: 2023/9/26 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 .
i Rate R (i (MHz) (MHz) (MHz) Measurement Measurement AR
(KHz) Limit (MHz)
DH | 1Mbps| 1 0 2402 1.039 0.946 1306.800 0.6927 Pass
DH | 1Mbps| 1 39 2441 1.042 0.946 994.200 0.6947 Pass
DH | 1Mbps| 1 78 2480 1.039 0.946 1002.900 0.6927 Pass
2DH | 2Mbps| 1 0 2402 1.346 1.201 998.600 0.8973 Pass
2DH | 2Mbps| 1 39 2441 1.346 1.201 1007.200 0.8973 Pass
2DH | 2Mbps| 1 78 2480 1.346 1.201 1002.900 0.8973 Pass
3DH | 3Mbps| 1 0 2402 1.298 1.184 998.600 0.8654 Pass
3DH | 3Mbps| 1 39 2441 1.307 1.181 994.200 0.8712 Pass
3DH | 3Mbps| 1 78 2480 1.307 1.184 998.600 0.8712 Pass
TEST RESULTS DATA
Dwell Time
. Package
Hopping g S Transfer Dwell Time Limits .
Mod. |Channel Number| Occupancy : Pass/Fail
Rate Time(hops) Time (msec) (sec) (sec)
(MHz)
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
2l it (dBm) (dBm) Result
0 1 0.07 20.97 Pass
DH1 39 1 0.50 20.97 Pass
78 1 1.25 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 2.61 20.97 Pass
2DH1 39 1 3.32 20.97 Pass
78 1 3.74 20.97 Pass
Peak Power Power Limit Test
2l i (dBm) (dBm) Result
0 1 2.78 20.97 Pass
3DH1 39 1 3.51 20.97 Pass
78 1 3.98 20.97 Pass
TEST RESULTS DATA
Number of Hopping Frequency
Number of Hopping (G Fr.equency Limits .
(Channel) Hopping (Channel) Pass/Fail
(Channel)
79 79 >15 Pass
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Appendix B. Radiated Spurious Emission
Relative Humidity : | 22~23C
Test Engineer : Chris Chen
Temperature : 41~42%
Radiated Spurious Emission Test Modes
Band n Data
Mode (MH2) Antenna Modulation Channel | Frequency Rate RU | Remark
Mode 1 2400-2483.5 SISO Bluetooth BR_GFSK 00 2402 DH5 - -
Mode 2 | 2400-2483.5 SISO Bluetooth BR_GFSK 39 2441 DH5 - -
Mode 3 | 2400-2483.5 SISO Bluetooth BR_GFSK 78 2480 DH5 - -
Summary of each worse mode
. Freq. Level Limit Margin Peak
Mode Modulation Ch. (MHz) | (dBuV/im) (dBuV/m) (dB) Pol. Avg. Result | Remark
Bluetooth BR_GFSK | 00 | 2389.95 55.23 74.00 -18.77 H PEAK | Pass | Band Edge
1
Bluetooth BR_GFSK | 00 | 4804.00 43.59 74.00 -30.41 V | PEAK Pass Harmonic
Bluetooth BR_GFSK | 39 - - - - - - Band Edge
2
Bluetooth BR_GFSK | 39 | 7323.00 45.81 74.00 -28.19 V | PEAK | Pass Harmonic
Bluetooth BR_GFSK | 78 | 2484.19 57.52 74.00 -16.48 \% PEAK ' Pass | Band Edge
3
Bluetooth BR_GFSK | 78 | 7440.00 45.49 74.00 -28.51 H PEAK = Pass Harmonic
3 Bluetooth BR_GFSK 78 | 480.08 39.89 46.00 -6.11 H | PEAK | Pass LF
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Pol. Horizontal Fundamental
IHLevel(dl!n\l'lln] 1‘,mh!\ml{dl!!l\l'lm]
1138 LR
915 915
ki ki
iy | FOPRT 180 i FOPRTIEC
654 l 650
! )
" i bwabprasrtehtnd ot St b y Y TR
443 s 143 PRI el
Peak s s
163 163
m 23 262, 2368, M4 40 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos 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
Woddjndiin & Bl B B B B a g Mo din &8 B B & B B a g
1 2389.95 55.23 74.00 -18.77 43.43 32.86 6.60 32.86 6.0 188 67 PEAK 1 40000 9511 --eeev eomeee 83,12 32,21 6.62 3284 6.0 188 67 PEA
113995 30.47 5400 -23.53 18.67 32.86 6.60 32.86 6.8 18 67 AVERAGE M. 78,35 - e 58.36 32,21 6.62 32.84 6.0 188 67 AVERAGE
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Pol. Vertical Fundamental
IHLevel(dl!n\l'lln] 1‘,mh!\ml{dl!!l\l'lm]
1138 LR
915 \ 915
ki ki
iy | FOPRT 180 i FOPRTIEC
654 \ 650
1 I gt
o o s & " A il el v i ditii pebhiii
sy v it b
484 B W
Peak s s
163 163
m 23 262, 2368, M4 40 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos 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
Woddjndiin & Bl B B B B a g Mo din &8 B B & B B a g
1 3079 5444 7400 -19.56 43.08 3L73 6.50 3297 6.00 108 20 PEX 1 240000 99.76 ---nev ovmees 87.77 3221 6.62 3284 600 100 20 PEN
113079 29.68 54.00 -3 18.42 3173 6.50 3297 6.8 188 20 AVERAGE M40 75,08 - oo 63.01 32.21 6.62 32.34 6.80 108 20 AVERAGE
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Pol. Horizontal Vertical
meeI(dBle] 0 Level (dBuVim)
1050 105,
900 90
70 FCC PART 15C) T FCCPARTAC]
il FCCPARTFEC G| g FCCPART L ]
Peak AMW1 i A ) T 5 W»ﬂ v it e
Avg 300 300
150 1,
3000 6000, 9000, 12000, 15000, 18000 3000 6000, 9000, 12000, 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant 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
Mo B BN B & B & o g MedWnBin B BN B & B & a g
1 4504.00 43.44 74.00 -30.56 60.72 34.28 9.4 60.92 0.00 === PEAK 1 4504.00 43.59 74.80 -30.41 60.87 34.20 9.4 6092 0.00 - --- PEAC
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Pol. Horizontal Vertical
L,,““mel(llBIMm] i Level (4Bu/m)
900 904
750 FCCPART15C] I FCCPART15C]
o FCCPRT 5G] g FECART S AG]
150 1 i |2| I P P e e el 1, 1 e “2 ek v MMMWWM«MW
Peak Mt g™ H it
300 300
Avg
150 s
3000 6000, 9000. 12000. 15000. 18000 3000 6000. 9000, 1 15000. 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Presmp  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
Wednddn B BN Bh & B B o iy Modndn B BN Bh & B B o i
1 4862.00 43.84 74.80 -30.16 60.97 3420 9.53 60.66 0.00 -~ --- PEAK 1 4882.00 43.89 74.80 -30.11 6L.@2 3420 9.53 c0.86 0.00 -~ --- PEAK
1 73308 4576 7488 -18.24 5873 35.69 1169 6035 8.0 - --- PEAK 1 73308 45.81 7480 -18.19 5878 35.69 1L.69 60.35 8.0 - --- PEAC
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Pol. Horizontal Fundamental
IHLevel(dl!u\l‘lln] mLevel{dBWIm]
1138 1138
w5 [\ w5 ‘
iy [ FOPRT 180 i FOPRTIEC
654 / \ 650
J * .
mn o) Ro bt ol r 19 - - mWM‘“’"“ ditio d
Peak 24 2
163 163
44 Uik U6 164 4882 200 1000 1400. 810, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos 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
Woddjndiin & Bl B B B B a g Mo din &8 B B & B B a g
1 490,51 56.13 74.00 -17.87 43.14 2.4 675 3260 6.00 108 46 PEN 1 280,00 9676 ----ev -vmeee 83,92 3274 673 32.63 6.00 100 46 PEA
1 400,51 3137 5400 -2.63 1838 32.84 6.75 32.68 6.8 188 46 AVERAGE 1 4.0 72,08 ------ - 59.16 3274 6.73 3263 6.00 188 46 AVERAGE
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Pol. Vertical Fundamental
IHLevel(dl!!l\l'lln] mLevel{dBlNlml
1138 LR

1
Uk ﬂ o5
iy [ FOPRT 180 i FOPRTIEC
654 F l 650
dﬂ 1
Mgt YOPRE RORTRYRY| oy el L - Pt b

#4 L bty

Peak 24 2
163 163

44 Uik U6 164 4882 200 1000 1400. 1800. 200, 2600, 3000
Frequency (MHz) Frequency (MHz)
Linit Read At Cable Preanp  Aux  APos  TRos 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
Woddjndiin & Bl B B B B a g Mo din &8 B B & B B a g
1 8419 57.52 74.00 -16.48 44.64 3277 673 3162 6.0 122 22 PEN 1 2430.00 102,45 ---nvv -onees 89.61 3274 673 32.63 6.0 1 22 PEN
1 MB419 3276 5400 -21.04 19.88 3277 673 32.62 6.8 12 22 AVERAGE 1 M. 77,69 - oo 6485 3274 6.73 3263 6.8 122 22 AVERAGE
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Mode

Harmonic

2400-2483.5_Bluetooth BR_GFSK_CH78_2480MHz

ANT siso
Pol. Horizontal Vertica
12" Level (dBuVim) 12" Level (dBuVim)
1050 1050
900 904
B FCCPART 15C o FCCPART15C
B0 FCCPARTTRC AV B0 FCCPARTTACAVG
50 ! ! 5 f :
Peak
00 3l
Avg
150 150
3500 6000, 9000, 12000, 15000, 18000 3000 6000, 9000, 12000, 15000, 18000
Frequency (MHz) Frequency (MHz)
Linit Read  Ant Cable Presmp  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
Wil e B W b & & B o deg Wil de B W b & & B o deg
1 4960.00 44,13 74.00 -19.82 6L.19 3418 9.61 6000 0.0 - --- PEAC 1 4960.00 43.71 74.00 -30.29 6072 3418 9.61 000 0.0 - --- PEAC
1OTM.00 4549 7488 -8.51 564 3578 1LT BB B8 - - PEAC 1 OTM.0 4505 748875 554D 38 ILT GG 888 - - PEAC
1mmmwwm 1mmmwmm
180 1080
0 il
i FCCPART 14C T FCC PART 160
Peak i FCHRTTC NG il FECHRTAC A
45‘UWWMWW 5 %WWMMWNW
0 1
150 130
14000 18700 24, il 24800 25000 14000 14700 1, 210, 24800, 45000
Frequency (Ha) Frequency (WHz)
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Pol. Horizontal Vertica
Data: 3 Data: 4
Level (dBuVim) Level (dBuVim)
. FCC PART 15C o FCC PART 15C
. ‘y— . |
o 3, R A I 5
N 5
D | k | Lt b b

P bt

Peak

QP

0 100 20 30. 400 S0 600. 700 800. %0 1000 010 A0 30 40 . ﬂw"" lmz;m 700 800 %00. 1000
Frequency (MHz) fequency
: Site + 030HOE-KS
Site -+ 03CHOG-KS . :
Condition - FGG PART 156 3n LF 61110 SNA4483 HORIZONTAL Gondition + FOG PART 15 In LF 61110 St44483 VERTIGAL
Over Linit Read GableAntenna Preanp A/Pos 1/Pos Over Linit  Read CableAntenna Proamp Affos T/Pos
Freq Level Limit Line Level Loss Factor Factor Remark Freq Level Linit Line Level Loss Factor Factor Remark
—— R R I F e Wiz BaVin 0B GBaV/n B @B dB/m @B on  deg
118617 2259 -20.91 43.50 .00 1.84 1457 3217 O S e I (bt
2 27153 22.98-23.02 46.00 3333 222 19.60 3217 R et ey S NP L R
3 480,08 39.89 -6.11 46.00 4594 296 236 3245 (16 3.0 o7 00 deld LES m%E L
4 8669 30271373 46.00 3435 355 265 3228
4 51688 37.70 -6.30 46.00 42.67 307 24.5 3256 A A S IR L SR
5 76429 3258 -13.42 4600 3278 374 28.20 3214 T <oy ok B S
6 960.23 37.93-16.07 54.00 371 418 30.92 30.88 -  — Peak (233750 710,08 000 Sk 418 097 90
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SPORTON LAB.

Appendix C. Duty Cycle Plots

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

Input Z: 50 O Aiten: 10 dB PNO: Fast Avg Type: Log-Power m Select Marker

Corr CCorr Gate: Off Trig: Free Run m

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum AMKr3 3.750 ms
Scale/Div 10 dB Ref Level 0.00 dBm

s 241 [} 3A1

Search

Pk Search
Config

M ’ [ 11 Properties
I b J"J Marker
! d s of Function
Delta Marker
Center 2.402000000 GHz Span 0 Hz (Reset Deita)

Res BW 1.0 MHz Sweep 10.0 ms (1001 pts){ \vjarker Table Counter
5 Marker Table v on
off

Mode Trace Scale Function  Function Width  Function Value < Marker Settings
Diagram

Marker—

N

a1 1 t (&)
AT i (&) 7 S 8 All Markers Off

oM ? i W

Input Z. 50 0 Alten: 10d8 PNO: Fast Avg Type: Log-Power  [1]
Corr CCorr Gate: OFf Trig: Free Run =
Freq Ref. Int (S) IF Gain: Low W

Sig Track. Off P

1 Spectrum
Scale/Div 10 dB Ref Level 0.00 dBm

Sweep [ Measure
Continuous
Single

v APl bt JJM‘HH'a\.v’A’m\n'l‘u'M‘."nh.‘WL*I Wt bl g v o gtk s

|Center 2.402000000 GHz Span 0 Hz|
Res BW 1.0 MHz Sweep 100 ms (1001 pts)

Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 *2.89 /100 =5.78 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.76 dB

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