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Appendix A: Test Results of BLE
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Appendix A.1 Test Results of Conducted Emission on AC Mains

Note: All modes have been tested, and the report only reflects the worst mode.
Test Mode |Mode 5 |Test Voltage : |AC 230V/50Hz

L

100.0  dBuW

118 —_

mesak

AVG

[3F] 3 [HHz] 5 0000

Mo. Frequency QuasiPeak Average Correction QuasiPeak Average QuasPeak Average (QuasiPeak Average Remark

reading reading  factor result result limit lirnit margin__margin
MHz) [dBuV) (dBuv) (@B}  (dBuv) (dBuv) (dBuv} (dBuv)  (dB) (dB)
1P 01580 4645 x212 9.62 56.07 T4 B5.56 5557 -9.49 -2383 Pass
2P 0.2020 41.84 1912 9.53 5137 2863 6352 5353 -12.15 -2488 Pass
3P 02220 38.09 201 953 4762 354 6274 5274 -15.12 -2120 Pass
4P 0.3820 3318 16.64 9.52 4270 26.16 2823 4524 -15.53 -2208 Pass
5 04780 4235 17.50 952 5187 2702 9637 4837 -450 -19.35 Pass
6P 8.0380 4224 17.39 963 5187 2702 60.00 50.00 -8.13 -2298 [Pass
1000 dBv
[T —
ave: -

peak

A

oo
w150

[WHz) 5 J0.000

Mo. Frequency QuasiPeak Average Comrection QuasiPeak Average CnasPeak Average QuasiPeak Average Remark

reading reading  factor result  result  limit limit  margin  margin

(MHz) (dBuY)  (dBu\) (dB) (dBuV)  (dBuV) (dBuV} (dBu\) (dB) (dB)
1* 01580 46.66 29.52 9.56 56.44 39.08 6556 5557 812 -1649 Pass
PP 04780 44 .46 24.84 9.59 54.05 3443 6457 5458 -1052  -2015 Pass
3P 02140 39.03 17.33 963 45 66 26.96 G304 5305 -14.38 -2609 Pass
4P 04580 30.39 17.00 9.62 40.01 2662 5673 4873 -1672 2011 Pass
5P 43140 2049 16.07 957 38.06 2564 56.00 4800 -16.94 -2036 Pass
&P 9.0300 3047 17.92 983 40.30 27.75 G0.00 50.00 -18.70 -2225 Pass

Correction Factor = insertion loss of LISN + cable loss;
Reading = Reading Amplitude in the instrument;
Result = Correction Factor + Reading;

Margin = Result — Limit.
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Appendix A.2 Test Results of Radiated Spurious Emission

Note: All modes have been tested, and the report only reflects the worst mode.

Below 1G:

Test Mode : Mode 5 Test Voltage : AC 230V/50Hz

Horizontal

00 dBuWim

Linwk1 - —
Margin:

Mo 40 50 G0 70 B0 IMHz) 200 400 500 600 700 100D.000
MNo. | Frequency Reading | Correction Result Limit Margin Degree | Height Remark
(MHz) (dBu\) [factor{dB/m)| (dBu\im) | (dBu\/m) (dB) (deq.) {cm)
1 72.3465 3833 -14.26 24.07 40.00 -15.93 aP
2 106.7987 38.58 -14.86 23.72 43.50 -19.78 aP
3 203.5227 4230 -14.92 27.38 43.50 -16.12 aP
4 296.1836 4191 -10.15 31.76 46.00 -14.24 aP
ol 4004318 41.08 -7.43 33.85 46.00 -12.35 apP
] 533.8320 3437 426 3011 46.00 -15.89 apP
Vertical
900 dBuVim
Limti:  —
Margin:

[
o
0000 40 S0 G0 70 B0 MHz) 00 A0 E00 €00 700 1000.000

Mo. | Freguency Reading | Correction Result Limit Margin Diegree | Height Remark

{MHz) {dBu\) |factor{dBim)| (dBuVim) | (dBuVi/m) (dB) (deqg.) (cm)
1 392091 4155 -12.62 28.93 40.00 -11.07 aP
ol 736170 46.06 -14 46 31.60 40.00 -5.40 aP
3 1331511 45.09 -12.89 3220 43.50 -11.30 aP
4 271.3245 4280 -11.88 30.92 45.00 -15.08 aP
5 400.4318 rTT -T43 30.34 45.00 -15.66 aP
] 5338320 34N 426 29.95 45.00 -16.05 aP

Correction Factor = antenna factor + cable loss — amplifier gain;
Reading = Reading Amplitude in the instrument;

Result = Correction Factor + Reading;

Margin = Result — Limit
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Above 1GHz:
All modes have been tested, and the report only reflects the worst mode(1Mbps)
GFSK-Low Horizontal

Page 4 of 16

Report No: C240424082-RF02

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1305.319 68.89 -24.47 44.42 74 -29.58 peak
2 1305.319 48.78 -24.47 24.31 54 -29.69 AVG
3 1743.794 68.13 -23.13 45 74 -29 peak
4 1743.794 48.7 -23.13 25.57 54 -28.43 AVG
5 4917.943 61.87 -15.72 46.15 74 -27.85 peak
6 4917.943 42.15 -15.72 26.43 54 -27.57 AVG
7 7334.292 56.93 -9.32 47.61 74 -26.39 peak
8 7334.292 37.13 -9.32 27.81 54 -26.19 AVG
9 10144.5 54.88 -6.06 48.82 74 -25.18 peak
10 10144.5 34.65 -6.06 28.59 54 -25.41 AVG
11 12715.63 54.34 -2.72 51.62 74 -22.38 peak
12 12715.63 33.98 -2.72 31.26 54 -22.74 AVG
GFSK-Low Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1946.665 67.59 -22 45.59 74 -28.41 peak
2 1946.665 47.36 -22 25.36 54 -28.64 AVG
3 3240.873 62.58 -18.71 43.87 74 -30.13 peak
4 3240.873 42.18 -18.71 23.47 54 -30.53 AVG
5 4975.246 62.28 -15.6 46.68 74 -27.32 peak
6 4975.246 42.49 -15.6 26.89 54 -27.11 AVG
7 7462.854 56.64 -9.05 47.59 74 -26.41 peak
8 7462.854 36.35 -9.05 27.3 54 -26.7 AVG
9 10564.27 54.91 -5.69 49.22 74 -24.78 peak
10 10564.27 35.55 -5.69 29.86 54 -24.14 AVG
11 12715.63 54.9 -2.72 52.18 74 -21.82 peak
12 12715.63 35.13 -2.72 32.41 54 -21.59 AVG
GFSK- Middle Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1282.832 68.52 -24.61 43.91 74 -30.09 peak
2 1282.832 48.19 -24.61 23.58 54 -30.42 AVG
3 1743.794 71.63 -23.13 48.5 74 -25.5 peak
4 1743.794 51.6 -23.13 28.47 54 -25.53 AVG
5 2050.838 66.57 -21.05 45,52 74 -28.48 peak
6 2050.838 46.6 -21.05 25.55 54 -28.45 AVG
7 5004.148 60.89 -15.59 45.3 74 -28.7 peak
8 5004.148 40.75 -15.59 25.16 54 -28.84 AVG
9 7862.219 56.13 -8.83 47.3 74 -26.7 peak
10 7862.219 36.73 -8.83 27.9 54 -26.1 AVG
11 10564.27 54.86 -5.69 49.17 74 -24.83 peak
12 10564.27 34.72 -5.69 29.03 54 -24.97 AVG
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GFSK-Middle Vertical

Report No: C240424082-RF02

No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1391.195 67.34 -24.73 42.61 74 -31.39 peak
2 1391.195 47.05 -24.73 22.32 54 -31.68 AVG
3 1935.422 66.98 -22.08 44.9 74 -29.1 peak
4 1935.422 46.65 -22.08 24.57 54 -29.43 AVG
5 3336.106 62.09 -18.44 43.65 74 -30.35 peak
6 3336.106 42.09 -18.44 23.65 54 -30.35 AVG
7 5004.148 60.99 -15.59 454 74 -28.6 peak
8 5004.148 41.07 -15.59 25.48 54 -28.52 AVG
9 9797.99 55.82 -6.58 49.24 74 -24.76 peak
10 9797.99 35.59 -6.58 29.01 54 -24.99 AVG
11 12715.63 54.32 -2.72 51.6 74 -22.4 peak
12 12715.63 34.48 -2.72 31.76 54 -22.24 AVG
GFSK-High Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1312.901 69.05 -24.51 44.54 74 -29.46 peak
2 1312.901 49.04 -24.51 24.53 54 -29.47 AVG
3 3638.928 59.53 -17.17 42.36 74 -31.64 peak
4 3638.928 39.64 -17.17 22.47 54 -31.53 AVG
5 5004.148 60.22 -15.59 44.63 74 -29.37 peak
6 5004.148 40.24 -15.59 24.65 54 -29.35 AVG
7 7334.292 56.48 -9.32 47.16 74 -26.84 peak
8 7334.292 36.51 -9.32 27.19 54 -26.81 AVG
9 9969.738 55.68 -6.07 49.61 74 -24.39 peak
10 9969.738 35.91 -6.07 29.84 54 -24.16 AVG
11 12715.63 53.64 -2.72 50.92 74 -23.08 peak
12 12715.63 32.88 -2.72 30.16 54 -23.84 AVG
GFSK-High Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 1407.405 68.38 -24.73 43.65 74 -30.35 peak
2 1407.405 48.23 -24.73 23.5 54 -30.5 AVG
3 2003.868 65.95 -21.38 44,57 74 -29.43 peak
4 2003.868 45.69 -21.38 24.31 54 -29.69 AVG
5 3259.699 62.83 -18.61 44.22 74 -29.78 peak
6 3259.699 42.86 -18.61 24.25 54 -29.75 AVG
7 4975.246 60.94 -15.6 45.34 74 -28.66 peak
8 4975.246 41.21 -15.6 25.61 54 -28.39 AVG
9 7637.782 55.97 -9 46.97 74 -27.03 peak
10 7637.782 35.37 -9 26.37 54 -27.63 AVG
11 12715.63 54.33 -2.72 51.61 74 -22.39 peak
12 12715.63 34.32 -2.72 31.6 54 -22.4 AVG
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Node:

1. Testing was carried out within frequency range 9kHz to the tenth harmonics. The measurement
results below 30MHz and 18GHz - 26.5GHz were greater than 20dB below the limit, so only the
radiated spurious emissions from 30MHz to 18GHz were reported..

2. Radiated emissions measured in frequency above 1GHz were made with an instrument using
peak/average detector mode.

3. Average test would be performed if the peak result were greater than the average limit or as
required by the applicant.

4. Margin (dB), result in dBuV/m — limit in dBuVv/m.

Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01
Tel.: (86)0755-85283385 Www.csicsz.com Email: csicsz@csicsz.com
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Report No: C240424082-RF02

Restricted band Requirements

All modes have been tested, and the report only reflects the worst mode(1Mbps)

GFSK - Low (worst mode)

Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2347.034 49.77 2.76 52.53 74 -21.47 peak
2 2347.034 29.4 2.76 32.16 54 -21.84 AVG
3 2390 47.57 3.01 50.58 74 -23.42 peak
4 2390 27.78 3.01 30.79 54 -23.21 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2348.998 50.68 2.78 53.46 74 -20.54 peak
2 2348.998 30.48 2.78 33.26 54 -20.74 AVG
3 2390 48.15 3.01 51.16 74 -22.84 peak
4 2390 28.49 3.01 315 54 -22.5 AVG
GFSK - High (worst mode)
Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2483.5 53.26 3.54 56.8 74 -17.2 peak
2 2483.5 32.94 3.54 36.48 54 -17.52 AVG
3 2489.579 50.18 3.59 53.77 74 -20.23 peak
4 2489.579 29.65 3.59 33.24 54 -20.76 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz2) (dBuV) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2483.5 52.02 3.54 55.56 74 -18.44 peak
2 2483.5 31.66 3.54 35.2 54 -18.8 AVG
3 2488.377 49.94 3.58 53.52 74 -20.48 peak
4 2488.377 29.87 3.58 33.45 54 -20.55 AVG

Correction Factor = antenna factor + cable loss — amplifier gain;
Reading = Reading Amplitude in the instrument;

Result = Correction Factor + Reading;
Margin = Result — Limit

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385
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TRF_FCC Part 15.247 & RSS-247_Rev.01
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Appendix A.3 Test Results of Conducted Spurious Emissions
Measured in 100 kHz Bandwidth

Conducted spurious emission
Test Mode: 1Mbps, CHOO

TS S T AIALTO 5.06,31 P My 10, 2024 TR S T AIALTO (5659 PM May 10, 2020
Center Freq 2.402000000 GHz | vg Type: Log TRACE[123 4 5 & Center Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[1234 5 &
PHO: Wide -+~  Trig:Free Run AvglHeld: 1001100 TYvEIM PHO Fast -+~ Trig:FreeRun Avg|Hold: 1010 THPE M RN
IFGain-Low #Atten: 30 dB oerlP NNNN N IFGain-Low #Atten: 30 4B cerfP HHNNH
Mkr1 2.401 728 GHz Mkr1 2.402 GH
Ref Offset352 dB Ref Offset 352 dB
{ggardy_Ref 20.00 dBm 11.385 dBm 10 dRidiy__Ref 20.00 dBm 9.247 dBm
°g
1 00 !
100 . \w . 0.00|
/"\,L o oo
om it if 00
-30.0
/ ™ -
i 0.0
3 Y I 5 ot
f" =00 At B e
o e P ST | PP A L A
/WY\\‘Lr \ 0o
0 1 700
. L\ Start 30 MHz Stop 25.00 GHz,
400 T W‘L'WV‘ FRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
e TS IS LS S S S (1 11U S|
'ijv”' Al -vmm i 2402GHzl 9247 dBm
d4Bm
4974 GHz| 54430 dBm
@0 . : I 7.196 GHz| 53625 dBm
9444 GHz|  63.382 dBm
700
7
Center 2.402000 GHz Span 4.000 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00ms (1001 pts) || |
sc — sc —
Test Mode: 1Mbps, CH19

Agilent Spectrum Analyzer - Swept SA

Agilont Spectrum Analyzer - Swept SA
R Ts0w Ac SENEE-INT LIGN ALTO 01:17:50PM May 14, 2024 TS0 A SENEE-INT LIGN ALTO 01:13:26 M May 14, 2024
Center Freq 2.440000000 GHz | vg Type: Log-Pur TRACE[12 3456 Center Freq 12.515000000 GHz Avg Type: Log-Pur A 23456
PG Wide ~+- Trig:FreeRun AvglHold: 10000 TvRE PHO Fast ~+- Trig:FreeRun AvglHold: 10110 B
IFGain-Low #Atten: 30 dB oerlP NNNN N IFGain-Low #Atten: 30 4B cerfP HHNNH
MKr1 2.440 240 GHz Mkr1 2.452 GH
Ref Offset 358 dB Ref Offset 358 dB.
{ggardy_Ref 20.00 dBm 11.370 dBm 10 Ridiy__Ref 20.00 dBm 9.711 dBm
og
100 1
100 0.00|
-10.0
0m 200
=300
e -40.0 5
0 3 4 I O O
20 e g A byttt A
£0.0
20 \\ 700
N f [Start 30 MHz Stop 25.00 GHz
00 f‘-"’N W fiRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
T T 5% S S S 1 1 S
ol M L = 2452 GHz| 9711 dBm
l““'q 24051 GHz|  40.727 dBm
4924 GHz| 54,602 dBm
00 T T | 7.121GHz| 53298 dBm
9868 GHz| 52960 dBm
700
1
Center 2.440000 GHz Span 4.000 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) i}
sc S sc sTaTUS,
Test Mode: 1Mbps, CH39

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swopt Sk
RE_ S0 ac SENEEINT LIGH AUTCY T5:12:41 P May 10, 2024 RE__s0a A SENEEINT LIGH AUTCY 05:13:00 P May 10, 2024
Center Freq 2.480000000 GHz | vg Type: Log-Pur TRACE[12 3456 Center Freq 12.515000000 GHz Avg Type: Log-Pur A 23456
PO Wide -+~ Trig:Free Run AvglHeld: 1001100 TYEn PHO Fast -+~ Trig:FreeRun Avg|Hold: 1010 TP M IGAAAAAIA
IFGain:Low #Atten: 30 4B oETlP NNNNN IFGain:Low #Atten: 30 dB erlP HHNNK
Mkr1 2.480 240 GHz Mkr1 2.477 GH
Ref Offset 359 dB. Ref Offset 359 dB
[ggerdv_Ref 20.00 dBm 11.629 dBm [0gmay _Ref 20.00 dBm 11.552 dBm)
[ 2]
1 100
100 . : 00
)
-100
om = 200
/ N
100 400
3 ot o bt s S
00 <0 - Bttt gk o ot st v S
Al [l A\ 0 e
20 700
/ g
[Start 30 MHz Stop 25.00 GHz|
400 ik \1(% [#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts]
f'm ' ‘M'"L HHI!-__II_IIIII__
=00 i LA N f 2477 GHz| 11662 dBm
] 2N 3 24 41,420 dBm
3N 3 5.124 GHz| 53987 dBm
00 | 4[N 3 7.321GHz| 53688 dBm
N 1 10093 GHz, 2209 dBm
700
1
Center 2.480000 GHz Span 4.000 MHz 1
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.00 ms (1001 pts) 1
usa sTaTUs usa sTaTUs

Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01
Tel.: (86)0755-85283385 Www.csicsz.com Email: csicsz@csicsz.com
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Test Mode:

2Mbps, CHOO

I ET SENSE.INT] ALISIALTO 514,45 PM May 10, 2024 I ET SENSE.INT] ALISIALTO (51513 PM May 10, 2034
Center Freq 2.402000000 GHz | Avg Type: Log-Pur TACE[T5345 6 Center Freq 12.515000000 GHz Avg Type: Log-Pur TAE[[2345 6
NG Wi —+- Trig:FraeRun AvglHold: 1001100 TV FROTFas —+-  Trig:FraeRun AvglHold: 1010 TP 1 s
IFGaimLow #anen: 30 4B verl? NNNN K IFGainLow #atmen: 30 4B terlP NNNNH
Mkr1 2.401 980 GHz Mkr1 2.402 GH
Ref Offset 352 dB- Ref Offset 352 dB
{ggardy_Ref 20.00 dBm 10.838 dBm 10 Ridiy__Ref 20.00 dBm 8.751 dBm
- og
1 00 !
100 + 0.00|
'\Iﬂ'\ -100
o
/\(ﬂ./ WY rr’\" o0
00
-100
o Y 400
! W b I L PN —
M0 / s W! Y RPN e PO Ny e
ML [ 0
1
[Start 30 MHz Stop 25.00 GHz
00 fiRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
g FUNCTION L FUNCTIORWIDTRE FUNCTORVALUE ]
o = arw n
m
m
00 m
m
200
1
Center 2.402000 GHz Span 4.000 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) 1
s —— sc sTanus
Test Mode: 2Mbps, CH19
RF S0Q  AC SENSEINT| ALIGN AUTO 05:17:11 PM May 10, 2024 f . RF S0Q  AC SEMSEINT| ALIGNALTO 06:17:39 PM May 10, 2024
Center Freq 2.440000000 GHz Avg Type: Log-Pur WACE[2345 6 Center Freq 12.515000000 GHz Avg Type: Log-Pur TAE[[2345 6
PUD: Wide -+~ Trig:FreeRun AvglHold: 1001100 e FWOFat -+~ Trig:FreeRun AvglHold: 1010 e
IFGainLow #Atten: 30 4B perlf NNRNE IFGain:Low Atten: 30 dB perlP HHHHN
Mkr1 2.439 992 GHz Mkr1 2.452 GH
Ref Offset 358 dB. Ref Offset 358 dB
[ggerdv_Ref 20.00 dBm 11.038 dBm 10 geia_Ref 20.00 dBm 9.206 dBm
1 00 [ )
N"/‘ | -
om ’lﬂn‘\‘){(‘v\ e
i T 00
‘/_“1. \vf‘"\\ 200
100 i g 00
f \ 200 3 N P prpriasi P
00 —A
\.‘\'fﬁﬁlﬂ\ I/ h']\‘]r W o e SASERE
0 - 00
Start 30 MHz Stop 25.00 GHz|
00 [#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts]
L 1 LU DT FUCTovale
@0 HHI! m
z| 41675 dBm
949 GHz|  54.070dBm
00 146 GH: 53101 dBm
818 GH. £3563 dBm
-700
1
Center 2.440000 GHz Span 4.000 MHz 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) 1
s —— sc sTanus
Test Mode: 2Mbps, CH39

Agilent Spectrum Analyzer - Swept SA

‘SENEEINT]

3 00
Center Freq 2.480000000 GHz |

PO Wide ~+- Trig:Free Run

Agilent Spectrum Analyzer - Swept SA

ALIGN ALTOY 05:19:34 PH May 10, 2024

ALIGN ALTOY

‘SENEEINT] 05-20:02 PM May 10, 2024

3 00
Avg Type: Log-Pur Center Freq 12.515000000 GHz

WAE[2345 6

Avg Type: Log-Pur

TAE 3456

Avg|Hold: 1001100 TYPE AR
ET|P NN NN

AvglHold: 10110

s~ Trig:Free Run TYPE M
PHO: Fast g pErlP HHNHN

IFGain:Low #Atten: 30 dB IFGain:Low. #Atten: 30 dB
Mkr1 2.479 980 GHz Mkr1 2.477 GH
Ref Offsot 359 dB. Ref Offset 359 dB
[ggerdv_Ref 20.00 dBm 11.325 dBm [0gmay _Ref 20.00 dBm 10.369 dBm)
1
f oo
100 } ”} 1 000
) ’M/‘WV\V \q""'l/ﬂ\ -
om i 20
v, WA
/o M
-100 J“r \ -.1 400 1 5 o)
. /[\'\ 0\ 200 3 "waw s N
\f\w / VL\WW‘J 00 M“f‘*«-, s
o0 Vi 7 e
Start 30 MHz Stop 25.00 GHz,
oo fiRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts)
L e LU DT FUCTovale
20 =m m|
41648 dBm
m
@0 o
953 GH: 53719 dBm
-700
Center 2.480000 GHz Span 4.000 MHz I 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00ms (1001 pts) || |
osc — osc —
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For Band edge (it's also the reference level for conducted spurious emission)

Agilent Spectrum Analyzer - Swept SA

Test Mode:

1Mbps, CHOO

Agilent Spectrum Analyzer - Swept SA

. Tsow A SENEE-INT LIGN ALTO 04/50:46 PM My 10, 2024 . Tsow A SENEE-INT LIGN ALTO 045350 7M May 10, 2024
Center Freq 2.402000000 GHz | vg Type: Log TRACE[12 3456 Center Freq 2.356000000 GHz | vg Type: Log A 23456
PO Wide ~+- Trig:Free Run AvglHold: 100100 el PHO Fast -+~ Trig:Free Run AvglHold: 100100 T
IFGainLow Atten: 28 0B oerlP NNNN N IFGain-Low Atten: 28 dB cerfP HHNNH
Mkr1 2.401 744 GHZ Mkr1 2.402 2 GH
RefOffset 352 dB. RefOffset 352 dB.
10 dBidiv__Ref 20,00 dBm 11.664 dBm|ll Jio usidiv__ Ref 20.00 dBm 11.623 d
Log ¥ Log #
10 o 10
00g / \\ 00g -L‘L
100 /’/ V\\ 100 i =
-200 -200
i Y L
E 00
a0 / i a0 il
SO fpf Py =00 s 78 'l'"u
A AT jpwnpvw e I S O " i
-700 -700
|
[Center 2.402000 GHz ‘Span 8.000 MHZ [Start 2.30600 GHz Stop 2.40600 GH:
fiRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts| fiRes BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts]
HHI!E Lruncronwtil i TS T 8 S |
N t 2401744 GHz 11564 dBm t 24022 GHz, 11523 dBm
£ ZA000GHz| 415673 dBm
N f 23900GHz| 60175 dBm
N 3 23569 GHz| 57474 dBm
1 1
1 L1
1 1

STATUS

STATUS

Test Mode:

3
Center Freq 2.526000000 GHz

v 3
% e o i R
Mkr1 2.479 736 GHZ| Mkr1 2.480 2 GH
Ref Offset 359 dB Ref Offset 359 dB
10 dBidiv__Ref 20.00 dBm 11.682 dBm) 10 dBidiv  Ref 20.00 dBm 11.631 dBm|
Log ———— + Log T
100 \ 100 H
0.00 / 0.00 J \ o
0o i 00 i
-200 f, \' v\\ 200 r |
300 -300
400 r{ \ 00 l 1‘
e i ] Ax
200 S, VU A _mw]. L3 5
ol RV Sl g anl P O - A I A N -
-70.0 -70.0
|
[Center 2.480000 GHz Span 8.000 MHZ|| |start 2.47600 GHz Stop 2.57600 GH.
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts] [#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts]
=m- S 7 HW-__E_I“__
N f 2479736 GHz 11682 dBm N f 24802GHz|  11631dBm
N f 58,091 dBm
N I3 25000 GHz]| dBm
N f 24865 GHz| 51281 dBm
1 1
11 11
12 12

STATUS

STATUS

Test Mode:

SENSE-INT| ALIGNAUTO 05:14: 17 PM May 10, 3024

RE_ |Soa Ac
Center Freq 2.402000000 GHz

TRACE[1 23456

] Avg Type: Log-Pur

Hi0: Wide -»- Trig:FreeRun AvglHold: 1001100

TVTE AR
IFGainLow Atten: 28 dB DeT|F NNNN N

Offset 3.52 dB

Mkr1 2.402 000 GHz]

2Mbps, CHOO

SENSE-INT|

RE_ |Soa Ac
Center Freq 2.356000000 GHz

PO Fast s~ Trig:FreeRun
IFGainiLow Atten: 28 dB

ALIBNALTO
Avg Type: Log-Par
Avg|Hold: 1001100

05:14:20 PM May 10, 2024
TCE[[23 488

THE (Mt
erlP HHHHN

Offset 3.52 dB

Mkr1 2.402 0 GH

Ref Ref
10 geia_Ref 20.00 dBm 10.871 dBm| 10 geia_Ref 20.00 dBm 10.945 dBm)
1 1
100 100 '
o v \w o il
00 ™~ AN o lorl
' = = ' R
-20.0 ‘\“j. -20.0 n vl
200 - \\,\- 200 l
-400 -400 {
00y v/m,mrw N, . ] 0o o4 h
a0 00 e - Lot - R PO A IRRATY
-70.0 -70.0
ICenter 2.402000 GHz ‘Span 8.000 MHZ [Start 2.30600 GHz Stop 2.40600 GH.
j#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)f|| [f#Res BW 100 khz #VBW 300 kHz Sweep 9.60 ms (1001 pts

IS T O 5 5 7 S
me

f 2,402 000 GHz 10871 dBm

m

N
N

N
N

2.40210 GHz| 10945 dBm
2.400 0 GHz|

23900 GHz|
23836 GHz|  56.345dBm

£7.947 dBm

STATUS

STATUS
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Test Mode:

SENSE-INT|

ALIGNAUTO 05:19:08 PM May 10, 3024

2Mbps, CH39

SENSE-INT|

ALIGNAUTO 06::19:12 PM May 10, 3034

N E T N ET
Center Freq 2.480000000 GHz Avg Type: Log-Pur TRACE[12345 6 Center Freq 2.526000000 GHz Avg Type: Log-Pur TRACE[1 2345 &
PO Wide —+—  Trig:FreeRun AvglHold: 1001100 TIEMAA PO Fast ~+- Trig:FreeRun Avg|Hold: 1001100 THFE M1 A
IFGainLow Atten: 28 0B verl? NNNN K IFGainLow Atten: 28 0B terlP NNNNH
Mkr1 2.480 000 GHZ Mkr1 2.480 0 GH
Ref Offset 359 dB Ref Offset 359 dB
10 dB/div__Ref 20.00 dBm 10.802 dBm) 10 dBidiv  Ref 20,00 dBm 11.387 dBm|
Log 1 Log "
100, 100,
oo p” W\ 000 M
v .
06 /v W o] s
' - Y {N
200 ; 10
a0 el 7 L7 ol 41|
400 = ", 400 /-
P i R o lgw
ool A Al L LS RS 5 - Lk bl gt "
-700 700
[Center 2.480000 GHz ‘Span 8.000 MHZ [Start 2.47600 GHz Stop 2.57600 GH:
fiRes BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts| fiRes BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts]
(WoDELTROI SOl kL L JFURCTION T FUNCTIONWIDTR]FUNCTONVALUE (Wobel TR SOk L L FURCTION T RUNCTIONWIDTR] FUNCTON VAL
N f 2.480 000 GHz | 10.802 dBm N f 24800 GHz 11.387 dBm.
N £ 24836 GHz|  49.097 dBm
N f 25000 GHzl _59.360 dBm
N f 24835 GHz| _ 49.097 dBm
1 1
1 L1
1 1

STATUS

STATUS
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Appendix A.4 Test Results of Conducted Power Spectral Density

1Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHO00 1.943 8 Pass
CH19 2.217 8 Pass
CH39 2.066 8 Pass
2Mbps
Power Density Limit
Frequency (dBm/3kHz) (dBm/3KHz) | Result
CHOO -1.252 8 Pass
CH19 -1.204 8 Pass
CH39 -0.977 8 Pass

Shenzhen Central Standard International Center Co., Ltd.

Tel.: (86)0755-85283385

WWW.CcSicsz.com

TRF_FCC Part 15.247 & RSS-247_Rev.01

Email: csicsz@csicsz.com
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GFSK_1Mbps CH19

GFSK 1Mbps CHOO Test Mode:

Test Mode:

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

W ls0w Ac SENEE-INT LIGN ALTO T1:03:24 2M My 10, 2024 TS0 A SENEE-INT LIGN ALTO 110331 &M ay 10, 2024
Center Freq 2.402000000 GHz | Avg Type: Log-Pur TRACE[12 3456 Center Freq 2.440000000 GHz | Avg Type: Log-Pur TAE[ 23456
PO Wide ~+- Trig:Free Run AvglHold: 6/ el PO Wide ~+- Trig:Free Run AvglHold: 6/ THE M AR
IFGaimLow #anen: 20 4B verl? NNNN K IFGain-Low #Atten: 20 4B cerfP HHNNH
Mkr1 2.401 735 1 GHz Mkr1 2.439 734 8 GHz
Ref Offset 352 dB Ref Offset 358 dB
{ggardy_Ref 13.52 dBm 1.943 dBm {ggardy_Ref 13.58 dBm 2.217 dBm
1
35 35

. ¥ L .

:'£5 } mM‘ . “‘h Ill | T M
\

A |-
" . LW IR

765 TBA4

Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 4.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts)
se STATUS se STATUS

Test Mode: GFSK 1Mbps CH39 Test Mode: GFSK 2Mbps CHOO

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

E ‘SENEEINT] ALIGN ALTOY 12:16:44 PM May 10, 2024

. Ts0w A SENEE-INT LIGN ALTO T1:15-30 &My 10, 2024 & 08
Center Freq 2.480000000 GHz | Avg Type: LogPur TRACE] 456 Center Freq 2.402000000 GHz Avg Type: Log-Pur TRACE[12345 6
PR Wide ~+-  TrigiFree Run AvalHold: 10i10 TYPE PG Wlde ~+-  Trig:Free Run AvalHold: 65 7 i
IFGaimLow #anen: 20 4B oerlP NNNN N IFGain-Low #Atten: 20 4B cerfP HHNNH
Mkr1 2.479 735 3 GHz Mkr1 2.401 485 6 GHz
Ref Offset 359 dB Ref Offset 352 dB
{ggardy_Ref 13.50 dBm 2.066 dBm {ggardy_Ref 13.52 dBm -1.252 dBm
1
3m '} sm ¥
64 H 648 |
164 + -165 1
; I g
%64 ’. T 265
%4 t | ®5
I l“ [
454 ﬁ U" T i 455
5 1 it s . | |
. By | | .
o ‘ 765 !
Center 2.480000 GHz Span 3.820 MHz Center 2.402000 GHz Span 8.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 403 ms (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts)
s staus s staus

Test Mode: GFSK 2Mbps CH19 Test Mode: GFSK 2Mbps CH39

TR S T AIALTO TS S T AIALTO 12:25,44 PM May 10, 2020
Center Freq 2.440000000 GHz | Avg Type: Log-Pur £ Center Freq 2.480000000 GHz | Avg Type: Log-Pur TRAE[IS5285 8
WO Wide -»- Trig:FreeRun AvglHold: 858 T PHO Wide -+ Trig:FreeRun AvglHold: 6% T
IFGainLow #Atten: 20 dB perlf NNRNE IFGain:Low #htten: 20 dB cerff NNNHN
Mkr1 2.439 485 6 GHz Mkr1 2.479 484 8 GHz
Ref Offsot 358 B Ref Offsot 359 B
[ggerdv_Ref 13.58 dBm -1.204 dBm [ggerdv_Ref 13.59 dBm -0.977 dBm

EE) ] .1 1 EL-2) ] .1
| B4 |

50
gy ] 164 ]
4 T T 4 T T

ET) ! *®d
454 i 454 -’“
Y | J .

TE4 T4 1

Center 2.440000 GHz Span 8.000 MHz Center 2.480000 GHz Span 8.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts)
Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01

Tel.: (86)0755-85283385 Www.csicsz.com Email: csicsz@csicsz.com
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Appendix A.5 Test Results of 6dB BANDWIDTH

1Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 0.6566 0.5 Pass
CH19 0.6606 0.5 Pass
CH39 0.6625 0.5 Pass
2Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 1.2336 0.5 Pass
CH19 1.2369 0.5 Pass
CH39 1.0585 0.5 Pass
Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01

Tel.: (86)0755-85283385 Www.csicsz.com Email: csicsz@csicsz.com
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6dB Bandwidth

Test Mode:

Agilent Spectrum Analyzer - Decupied BW

£

T
Center Freq 2.402000000 GHz

GFSK_1Mbps CHOO

‘SENEEINT]

Test Mode:

Agilent Spectrum Analyzer - Decupied BW
ALIGN ALTOY c

11:06-20 £M ay 10, 2024

GFSK_1Mbps CH19

‘SENEEINT]

ALIGN ALTOY 1005630 &M May 10, 2024

Center Freq: 2.402000000 GHz Radio Std: None

RE_S0n A
Center Freq 2.440000000 GHz

‘Center Freq: 2.440000000 GHz Radio Std: Nene
o Trig:FreeRun AvglHold: 1010 o Trig:FreeRun AvglHold: 1010
FGain:Low #itten: 30 4B Radio Device: BTS NFGainLow #Atten: 30 4B Radio Device: BTS
Ref Offset 352 dB. Ref Offset 358 dB.
10 dBidiv Ref 23.52 dBm 10 dBidiv Ref 23.58 dBm
Leg | Log
13 138
et fo
5 \Mﬁm e T -
o y '“"“-\\ o 7 """‘\\
s P o, . Pl ]
v | ey
85 264
36, 364
46, 464
55 5
5 664
Center 2402 GHz Span 2 MHz Center 244 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 15 #Res BW 100 kHz #VBW 300 kHz #Sweep 15
Occupied Bandwidth Total Power 17.7 dBm Occupied Bandwidth Total Power 17.9 dBm
1.0461 MHz 1.0448 MHz
Transmit Freq Error -11.224 kHz OBW Power 99.00 % Transmit Freq Error -11.860 kHz OBW Power 99.00 %
x dB Bandwidth 656.6 kHz x dB -6.00 dB x dB Bandwidth 660.6 kHz x dB -6.00 dB
usc — usc —

Test Mode:

Agilent Spectrum Analyzer - Decupied BW

3 00
Center Freq 2.480000000 GHz

GFSK_1Mbps CH39

‘SENEEINT]

Test Mode:

Agilent Spectrum Analyzer - Decupied BW
ALIGN ALTOY c

12:02: 15 PM May 10, 2024

GFSK_2Mbps CHOO

‘SENEEINT]

ALIGN ALTOY 12:08:53PM May 10, 2024

Center Freq: 2.480000000 GHz

iH: Radio Std: None
o Trig:FreeRun AvglHold: 1010

3 00
Center Freq 2.402000000 GHz

Center Freq: 2.402000000 GHz

Radio Std: Nene

iH:
o Trig:FreeRun AvglHold: 1010

RE__|S08 AL
Center Freq 2.440000000 GHz

~+. Trig:Free Run

HIFGain:Low #Aiten: 30 4B Radio Device: BTS MFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 359 dB. Ref Offset 352 dB.
10 dB/div Ref 23.59 dBm 10 dB/div Ref 23.52 dBm
Log I Log
136 13
) — """'m-/""“\‘iL_ ) g ™
G4 1 - 54 o i, W,
. pd ™~ . L7 am,
T v i i NN S My,
M ¥
3.4 ¥
'y ]
56 565
664 665
Center 2.48 GHz Span 2 MHz Center 2.402 GHz Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1s #Res BW 100 kHz #VBW 300 kHz #Sweep 15
Occupied Bandwidth Total Power 18.1 dBm Occupied Bandwidth Total Power 18.7 dBm
1.0464 MHz 2.0539 MHz
Transmit Freq Error -11.466 kHz OBW Power 99.00 % Transmit Freq Error -4.942 kHz OBW Power 99.00 %
x dB Bandwidth 662.5 kHz x dB -6.00 dB x dB Bandwidth 1.234 MHz x dB -6.00 dB
usc sTaTUS usc sTaTUS
Test Mode: GFSK 2Mbps CH19 Test Mode: GFSK 2Mbps CH39
— = SENSENT] 1ALTO 12:18:34 P May 10, 2024 — = SENSENT] ALIGNALTO 12:23:55 PM May 10, 2024

T RF S0a A
CemuFreq:Z“th;;DGHz Radio Std: None Center Freq 2.480000000 GHz

Avg|Hold: 1010

Center Fraq: 2.450000000 GHz Radio Std: None

H:
~+. Trig:Free Run Avg|Hold: 1010

I Gaindaw #Atten: 30 dB Radio Device: BTS I Gaindaw #Atten: 30 dB Radio Device: BTS
Ref Offset 358 dB. Ref Offset 359 dB.
10 dB/div Ref 23.58 dBm 10 dB/div Ref 23.59 dBm
Log Log |
136 136
B Pran.Y V., W B N
y = e Id ™
A N R A V.
164 My 154 / ¥ ﬂ
L N e T, 2| S| P N A N
~ Ao A A
¥4 AW "W YM
'y 'y
56 56
664 664
Center 2.44 GHz Span 4 MHz Center 248 GHz Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 1s #Res BW 30 kHz #VBW 100 kHz #Sweep 15
Occupied Bandwidth Total Power 18.7 dBm Occupied Bandwidth Total Power 17.7 dBm
2.0532 MHz 2.0310 MHz
Transmit Freq Error -5.789 kHz OBW Power 99.00 % Transmit Freq Error -2.574 kHz OBW Power 99.00 %
x dB Bandwidth 1.237 MHz x dB -6.00 dB x dB Bandwidth 1.058 MHz x dB -6.00 dB

STATUS

STATUS
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Appendix A.6 Test Results of Maximum Conducted Power
For FCC.

Measured of Peak Power _
Mode Frequency [MHz] Conducted [dBm] W Limit [W]
2402 16.162 0.0413 <1.0
BLE_1Mbps 2440 16.142 0.0411 <1.0
2480 16.504 0.0447 <1.0
2402 15.837 0.0383 <1.0
BLE_2Mbps 2440 15.886 0.0388 <1.0
2480 16.232 0.0420 <1.0

Note:

1) The cable loss is taken into account in results.

2) Antenna gain(G) BLE: 2.71 dBi

e.i.r.p.=P(Peak power)+ G, which is far below the 4 W

Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01
Tel.: (86)0755-85283385 Www.csicsz.com Email: csicsz@csicsz.com




