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<TXBF HR 2Mbps Ant. 3+4>

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

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT BT CHO00 2402MHz

3+4 Horizontal Fundamental

o
-
.
R 9 SR ]
. - (R S
iy - e
-
Condition PEAK_BE_74 3m LE2CO4A18EN_220706 HORIZONTAL Condition PEAK_74 3m LE2CO4A18EN_220706 HORTZONTAL
s o

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 886-3-327-0868

Page Number : D65 of D76
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

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

ANT BT CH00 2402MHz

3+4 Vertical Fundamental

Date: 2023.04.21

evel Date: 2023.04.21
1300 1300

1200 1200

1109 o)

1000 1000

900 904

800 a0 ]
700 700

500 0.

500 H o 500 TSI S

400 g

300 300

200 200

100 100

510 2320, 2340, 360, 760, 2400, 215 000 00 500 700 1900 2100 2300 2600 2700, 3000
Froquency (Wiz) Frequency (Mia)

site +03CH22-HY Site 03CH22-HY
Condition + PEAK_BE_74 3m LE2COAAIBEN_220706 VERTICAL Condition +PEAK_74 3m LE2COAAIBEN_220706 VERTICAL

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

Peak

TEL : 886-3-327-0868

Page Number : D66 of D76
FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR2D0206-01A

BT

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

BT CH39 2441MHz

3+4 Horizontal Fundamental
o R ot ) T
g B
50.0) 1 50.0) WMWWM‘ nsrimpehin oot
40.0| An.n"“wwy\
s
2
ite :03CH22-HY 03CH22-HY
Condition : PEAK_BE_74 3m LE2CO4A18EN_220706 HORIZONTAL Condition 1 PEAK_74 3m LE2CO4A18EN_220706 HORIZONTAL
RO 00D 000Kz YoW 2000 000Ke WA RO TO00 000K VNS00 000K WAt
Peak
20q
wog
00 PEAK_BE_T4
wd
s
2
Condition : PEAK_BE_74 3m LE2CO4A18EN_220706 HORIZONTAL
RO TO0D 000Kz voW 3000 000Ks 1 WAt
Peak Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number

: D67 of D76



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

BT 2.4GHz 2400~2483.5MHz Band Edge @ 3m
st R T ——
ad \
. - RO —r
o e
e
o
)
:03CH22-HY 03CH22-HY
Condition : PEAK_BE_74 3m LE2CO4A18EN_220706 VERTICAL Condition : PEAK_74 3m LE2CO4A18EN_220706 VERTICAL
R 1000 008 VEW 3000000011 WT At RO 100000001 /WS008 000K+ T At
b
s
00 PEAK BE 74
a
-
m
Condition : PEAK_BE_74 3m LE2CO4A18EN_220706 VERTICAL
NI VW 33000506 1+ T At

TEL : 886-3-327-0868

Page Number : D68 of D76
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

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

ANT BT CH78 2480MHz

3+4 Horizontal Fundamental

R s

1000 \ 1000

90.0| ‘ 90.0(

Jo

-

oo O P e 0 A O O B I o S S P ———

40.0| 1 An.nww

"

Site :03CH22-HY Site. 03CH22-HY

Condition : PEAK_BE_74 3m LE2CO4A18EN_220706 HORIZONTAL Condition : PEAK_74 3m LE2CO4A18EN_220706 HORIZONTAL
o Sl 2o o

RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak

TEL : 886-3-327-0868

Page Number : D69 of D76
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

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

ANT BT CH78 2480MHz

3+4 Vertical Fundamental

Date: 2023.04.21 evel (dBuvim) Date: 2023.04.21
1300 1300
1200 1200
1109 o)
1000 1000
900 904
%09 / \ PEAK_BE 74 80 PEAK 74
700 700
- ,,Www/ -
A
500] st O B e 500 gyl o
PR
400 angr
300 300
200 200
100 100
60 01 as7. 2500 000 00 500 700 1900 2100 2300 2500 2700, 3000
Freaquency (Mitz) Frequency (Miz)
site +03CH22-HY Site 03CH22HY
Condition + PEAK_BE_74 3m LE2COAAIBEN_220706 VERTICAL Condition +PEAK_74 3m LE2COAAIBEN_220706 VERTICAL

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

Peak

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : D70 of D76



swanranas. FCC RADIO TEST REPORT

Report No. : FR2D0206-01A

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

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CHO00 2402MHz

Peak

Avg.

3+4 Horizontal Vertical
wod
809 PEAK 74| £00) PEAK T
el w | e
o I o i 500 S
s
Site :03CH22-HY Site 1 03CH22-HY
Condition

ite
+PEAK_74 3m LE2CO4A18EN_220706 HORTZONTAL Condition PEAK_74 3m LE2CO4A18EN_220706 VERTICAL

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number

: D71 of D76



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BT CH00 2402MHz

3+4 Horizontal Vertical

Date: 2023.04.21 el (dBuVim) Date: 2023.04.21
1300) 1300

1200) 1200

109 0|

1000) 1000

900) 90|

s00) 800]

709 700]

600 VG 54 609 VG54
500 s00]

S Wo—— — B U S N

400) A — e

300 300]

200) 200)

109 100]

0600 12000, 3000, 14000, 15000, 16000, 7000, 18000 0600 12000, 13000, 14000, 15000, 16000, 7000, 18000
Frequency (Miz) Frequency (MiHz)

Site +03CH22-HY Site 03CH22-HY
Condition : AV6_54 3m LE2CO4A18EN_220706 HORIZONTAL

Condition * AV6_54 3m LE2CO4AI8EN_220706 VERTICAL

10.6G
~18G
Avg.

TEL : 886-3-327-0868

Page Number : D72 of D76
FAX : 886-3-327-0855



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BT CH39 2441MHz

3+4 Horizontal Vertical

Date: 2023.04.21 evel(Buvim) Date: 2023.04.21
1300 1300

1200 1200

1109 o)

1000 1000

900 904

9 PEAK 74 80 PEAK 74
700 700

500 o 60 o T
500 p— sodl Lo R

angpiet 400

300 300

200 200

100 100

000 000, 000 0000 12000 4000 16000 10000 000 G000, 000 0000 42000 14000 6000 18000
Frequency (Wiz) Froquency (i)

site +03CH22-HY Site 03CH22-HY
Condition +PEAK_74 3m LE2COAAIBEN_220706 HORIZONTAL Condition

+PEAK_74 3m LE2CO4AI8EN_220706 VERTICAL

Peak

Avg.

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : D73 of D76



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT BT CH39 2441MHz

3+4 Horizontal Vertical

Date: 2023.04.21 el (dBuVim) Date: 2023.04.21
1300) 1300

1200) 1200

109 0|

1000) 1000

900) 90|

s00) 800]

709 700]

600 VG 54 609 VG54
500 s00]

e | 1 — —

400/~ 00

300 300]

200) 200)

109 100]

0600 12000, 3000, 14000, 15000, 16000, 7000, 18000 0600 12000, 13000, 14000, 15000, 16000, 7000, 18000
Frequency (Miz) Frequency (MiHz)

Site +03CH22-HY Site 03CH22-HY
Condition : AV6_54 3m LE2CO4A18EN_220706 HORIZONTAL Condition

* AV6_54 3m LE2CO4AI8EN_220706 VERTICAL

10.6G
~18G

Avg.

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : D74 of D76



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

BT 2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT BT CH78 2480MHz

3+4 Horizontal Vertical

et 2073.0421 p— vate 20730421
130 1300
1200 1200
10g 10
100 1000
s00) s0q)
509 peR7 s0q) PR
700 700
a0l . e ool . i
50 p=r s00) 3
et e
P v | st
200 | s00)
200 200)
100 100
00 Goto w0 fouo raoo  Taooo fagoo o000 000 Godooedo oot Taoo  Tho feudo. 76000
requency () roauency M)
site < 03CHz2HY sire 03CH22-HY
Condition  :PEAK_74 3m LE2CO4AI8EN_220706 HORTZONTAL

Condition +PEAK_74 3m LE2CO4AI8EN_220706 VERTICAL

Peak

Avg.

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : D75 of D76



FCC RADIO TEST REPORT

SPORTON LAB.

Report No. : FR2D0206-01A

BT

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

BT CH78 2480MHz

3+4

Horizontal

Vertical

10.6G
~18G
Avg.

Date: 2023.04.21 el (dBuVim) Date: 2023.04.21
1300) 1300

1200) 1200

110 0|

1000) 1000

900) 90|

s00) 800]

70, 700]

600 VG 54 609 VG54
e T S D m— S NS BT s00] ——
B e R L e

300 300]

200) 200)

109 100]

0600 12000, 13000, 14000, 5000, 16000, 7000, 16000 0600 12000, 13000, 14000, 15000, 16000, 7000, 18000
Frequency (Miz) Frequency (MiHz)

site +03CH22-HY Site 03CH22-HY
Condition : AV6_54 3m LE2CO4A18EN_220706 HORIZONTAL Condition

* AV6_54 3m LE2CO4AI8EN_220706 VERTICAL

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number

: D76 of D76



swanranas. FCC RADIO TEST REPORT Report No. : FR2D0206-01A

Appendix E. Duty Cycle Plots

<BR+EDR Ant. 3>

DHS5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39

#va Type: Pover (AMS] | s #g Type: Po
Trig: Frae Run ” Trg. Fran Run

Ref Level 129.99 dBuV

[P R PR RRETR TR T ey [ VY SRR Y

Center 2441000000 GHz Video BW 1.0 MHz
Res BW 1.0 MHz

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=5.76ms
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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< BR+EDR Ant. 4>

3DH5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39
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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.  3DHS5 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 3DH5 packet is
observed;the on time period to have DH5 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=5.76ms
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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< BR+EDR Ant. 3+4>

2DHS5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39
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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.  2DHS5 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 2DH5 packet is
observed;the on time period to have DH5 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=5.76ms
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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<HR 2Mbps Ant. 3>

DHS5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39
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Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.92 / 100 = 5.84 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.67 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
2.92ms x 20 channels = 58.4 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:
2.92ms x2=5.84 ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.84ms/100 ms) = -24.67 dB
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<HR 2Mbps Ant. 4>

3DH5 on time (One Pulse) Plot on Channel 39 on time (Count Pulses) Plot on Channel 39
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Note:

1. Worst case Duty cycle = on time/100 milliseconds =2 * 2.92 / 100 = 5.84 %
2. Worst case Duty cycle correction factor = 20*log(Duty cycle) = -24.67 dB
3. 3DHS5 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 3DH5 packet is
observed;the on time period to have DH5 packet completing one hopping sequence is

2.89ms x 20 channels = 57.8 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:
2.89msx2=578ms
Worst case Duty Cycle Correction factor, which is derived from the maximum possible ON time,
20 x log(5.78ms/100 ms) = -24.76 dB
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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. 2DH5 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 2DH5 packet is
observed;the on time period to have DH5 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=5.76ms
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

—— T THE END——
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