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Appendix A: Test Results of BLE
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Appendix A.1 Test Results of Radiated Spurious Emission

Below 1G:
Note: All modes have been tested, and the report only reflects the worst mode.
Test Mode Mode 4 Test Voltage : DC 3V

Horizontal

e dRuvim

Liwmit 1=
Mangin:

(TP T o 2, I
iyt
i
000 40 S0 G0 70 @0 MHz] 00 400 500 GO0 700 1900.000
Mo. | Freguency Reading | Comection Result Limit Margin Degree | Height Remark
(MHz) (dBuY) [factor(dBim)| (dBuVim) | (dBu\im) {dB) (deg.) {cm)
1 49 0626 2520 -5.19 20.01 40.00 -19.99 QP
2 133.0810 2434 664 17.70 43.50 -25.80 QP
3 1564260 2464 -5.23 19.41 43.50 -24.09 apP
4 2270164 30.56 -T.29 23.27 45.00 -22.73 QP
3 481.5111 26.21 029 25.92 45.00 -20.08 QP
&* 6468216 2472 292 27.64 45.00 -18.38 apP
Vertical
0D B im
Limit -
Margin:

4 - | A
st * et s o " e, y et e
[
30000 40 50 G0 70 B0 MHz] 00 A0 500 GOD U0 1000.000

Mo. | Freguency Reading | Comrection Result Limnit Margin Degree | Height Remark

(MHz) {dBu\) |factor(dB/m)| (dBuVim) | (dBuvim) (dB) (deg.) {cm)
1* 50.1080 2857 -5.10 2347 40.00 -16.53 QP
2 1145224 28.37 -8.37 20.00 43.50 -23.50 QP
3 1468392 30.02 -5.50 24 52 43.50 -18.98 apP
4 171.3890 26.75 -5.90 20.85 43.50 -2265 QP
S 227.0164 2945 -7.29 2216 48.00 -23.54 QP
[ 4455931 24323 0.73 23.50 45.00 -22.50 QP

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 3 of 13

Report No: C250414131-RFO1

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 66.47 -15.01 51.46 74 -22.54 peak
2 4808 61.63 -13.33 48.3 74 -25.7 peak
3 5590 59.19 -12.1 47.09 60.68 -13.59 peak
4 7188 54.83 -8.03 46.8 60.68 -13.88 peak
5 11404 52.66 -1.87 50.79 74 -23.21 peak
6 12424 52.91 -1.81 51.1 74 -22.9 peak
GFSK-Low Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 62.77 -15.01 47.76 74 -26.24 peak
2 6134 55.08 -9.98 45.1 60.68 -15.58 peak
3 7494 53.79 -7.13 46.66 74 -27.34 peak
4 10486 53.2 -3.53 49.67 60.68 -11.01 peak
5 11438 53.15 -2.04 51.11 74 -22.89 peak
6 12492 52.54 -1.38 51.16 74 -22.84 peak
GFSK- Middle Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 4128 62.98 -15.15 47.83 74 -26.17 peak
2 4944 60.65 -12.85 47.8 74 -26.2 peak
3 6916 54.88 -8.8 46.08 60.68 -14.60 peak
4 7426 54.11 -7.09 47.02 74 -26.98 peak
5 8378 54.96 -7.1 47.86 74 -26.14 peak
6 11268 53.33 -2.21 51.12 74 -22.88 peak
GFSK-Middle Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 4944 58.17 -12.85 45.32 74 -28.68 peak
2 6440 55.14 -10.05 45.09 60.68 -15.59 peak
3 7562 54.02 -7.22 46.8 74 -27.2 peak
4 7902 55.71 -8.06 47.65 60.68 -13.03 peak
5 10010 53.8 -4.79 49.01 60.68 -11.67 peak
6 11404 52.88 -1.87 51.01 74 -22.99 peak
GFSK-High Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 4128 63.76 -15.15 48.61 74 -25.39 peak
2 4944 59.37 -12.85 46.52 74 -27.48 peak
3 6916 55.36 -8.8 46.56 60.68 -14.12 peak
4 7698 54.27 -7.74 46.53 74 -27.47 peak
5 10044 54.25 -4.59 49.66 60.68 -11.02 peak
6 10554 52.73 -2.97 49.76 60.68 -10.92 peak
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GFSK-High Vertical

Report No: C250414131-RFO1

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 4944 58.01 -12.85 45.16 74 -28.84 peak
2 6168 55.2 -9.92 45.28 60.68 -15.40 peak
3 6916 55.09 -8.8 46.29 60.68 -14.39 peak
4 7970 54.84 -7.86 46.98 60.68 -13.70 peak
5 8854 55.13 -7.88 47.25 60.68 -13.43 peak
6 11404 53.19 -1.87 51.32 74 -22.68 peak
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 18 GHz 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 dBuV/m.

5. According to section part 15.247(d), frequencies other than those required by part 15.205(a) are
limited to the level of the intended emission (min. 80.68) minus 20dB.
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Restricted band Requirements
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GFSK Low

Report No: C250414131-RFO1

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

Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2362.44 61.7 -21.15 40.55 74 -33.45 peak
2 2362.44 42.79 -21.15 21.64 54 -32.36 AVG
3 2390 70.47 -21.03 49.44 74 -24.56 peak
4 2390 52.23 -21.03 31.2 54 -22.8 AVG
5 2401.96 114.39 -20.99 93.4 125.2 -31.8 peak
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2358.64 65.39 -21.16 44.23 74 -29.77 peak
2 2358.64 46.85 -21.16 25.69 54 -28.31 AVG
3 2390 60.92 -21.03 39.89 74 -34.11 peak
4 2390 42.36 -21.03 21.33 54 -32.67 AVG
5 2402.34 102.43 -20.99 81.44 125.2 -43.76 peak
GFSK-High
Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2480.05 114.99 -20.91 94.08 125.2 -31.12 peak
2 2483.5 84.74 -20.91 63.83 74 -10.17 peak
3 2483.5 65.41 -20.91 44.5 54 -9.5 AVG
4 2485 80.85 -20.91 59.94 74 -14.06 peak
5 2485 62.47 -20.91 41.56 54 -12.44 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2480 101.59 -20.91 80.68 125.2 -44.52 peak
2 2483.5 72.68 -20.91 51.77 74 -22.23 peak
3 2483.5 53.8 -20.91 32.89 54 -21.11 AVG
4 2495.3 68.55 -20.92 47.63 74 -26.37 peak
5 2495.3 48.93 -20.92 28.01 54 -25.99 AVG
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Appendix A.2 Test Results of Conducted Spurious Emissions
Measured in 100 kHz Bandwidth

Conducted spurious emission
BLE 1Mbps CHOO Test Mode:

Agilent Spectrum Analyzer - Swept SA

Test Mode: BLE 1Mbps CH19

Agilent Spectrum Analyzer - Swept SA

09:50:10 4M ipr 19, 2025

L T Bee ] PV 05587 M apr 15, 2025 AL AT Seeen) PV
2.402000000 GHz Trig: Free R P Aol i Tl 2348 6 Center Freq 2.440000000 GHz | Trig:Free R P Aol i TUREIL 2348 6
T ™ pawen 3048 ool el el ool
Mkr1 2.402 220 GHz Mkr1 2.439 992 GHz
Ref Offset 294 dB Ref Offset 2.98 dB
[ggeidv_Ref 20.00 dBm 4.806dBm || |10 goigv_Ref 20.00 dBm -5.127 dBm
100 10
o .1 om 1
- / r("\l‘—""'\'"‘»v-l\l\\ oo Jﬂ\r—mﬂ V"\..,‘,-\’\
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w0 mo
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Center 2.402000 GHz Span 4.000 MHz || | Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) || |#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
usc sramis usc sramis
T ENETI F= AL 3 M i 15, 2025 e TS =g AL 3038 M i 15, 2025
Center Freq 12.515000000 GHz Avg Type: Log-Pur TRAEN 2348 6 Center Freq 12.515000000 GHz Avg Type: Log-Pur TAE[12345 &
FHO Fast s~ Trig:Free Run Avg|Hold: 10i10 THE (MY PHO Fast -+~ Trig:Free Run Avg|Hold: 10i10 THE (MY
IFGaind w #Atten: 30 dB perlP HHNNH IFGain:Low #tten: 30 dB cerff NNNHN
Mkr1 2.402 GH Mkr1 2.452 GH
Ref Offset 294 dB. Ref Offset 2.98 dB
10 ity Ref 20.00 dBm -5.892 dBmlf ko s Rér 2000 dbm -5.944 dBm
og °g
00
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-10. -10.0
20, -200
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P | ' I - At o] | [, ¢ 5 o
N B i T TN SR Lo vy e - I B P P e v
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Start 30 MHz Stop 25.00 GHz || [Istart 30 MHz Stop 25.00 GHz
fiRes BIW 100 kHz #VBW 300 kHz Sweep 2.39's (1001 pts)||  [f£Res BW 100 kHz #VBW 300 kHz Sweep 2.39's (1001 pts)
DRclenl L TNCIOE L RUNCTONWDTHL FURCTON e HHHH__mm_I_
2,402 GHz 5. m _2.452 GHz| 5944 dBm
24026 GH 42133 dBm 42,422 dBm
AT99 GHz/ m 4874 GHz| m
7.396 GHz| 53 402 dBm 7.271 GHz| £3.181 dBm
9.419 GHz| 53954 dBm 9893 GHz| £4.364 dBm
I&l 1
11 u
12 12
isc —— usc ——
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Test Mode: BLE 1Mbps CH39

RL 3 Sun i SENSEINT] ALIGALTO 0041454 g 19, 2025
Center Freq 2.480000000 GHz Avg Type: Log-Pur WACE[1 23456
PNO-Wilde ~»- Trig:Free Run Avg|Hold: 100/100 TR A
FGainLow #atten: 30 48 oer/F NNKNN
MKr1 2.480 256 GHz

Ref Offset 3.06 dB
19 gBidiv Ref 20.00 dBm -6.382 dBm
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Center 2.480000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
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Center Freq 12.515000000 GHz Avg Type: Log-Pur WACE[T 23456
PO Fast ~»- Trig:Free Run Avg|Hold: 10110 TITE | M AR
IFGain:Low #Atten: 30 dB DETIP NNNNN
Mkr1 2.477 GHz
Ref Offset 3.06 dB
10 devdiv Ref 20.00 dBm -9.013 dBm)
0.00 1
-10
B
T
-30
. &
ol | { 4 bl A enpertnd )
- . e N T e
70,
Start 30 MHz Stop 25.00 GHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts]
T T IS S S 5 .
3 2477 GHz 9013 dBm
2 f 24600 GHz| 42148 dBm
f 4949 GHz 51602 dEm
f 7621 GHz| _ 53.367 dBm
T 9943GHz| 53,626 dBm
1
111
1

usc STATUS:
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For Band edge(it's also the reference level for conducted spurious emission)

Test Mode:

BLE

1Mbps CHOO

Test Mode:

BLE 1Mbps CH39

RL TS SENSEINT] ALISIALTO 09:5:16 A it 19,2005 RE I ET SENSE.INT] ALISIALTO 100338 AM At 15, 2005
Center Freq 2.402000000 GHz Avg Type: Log-Pur TRAEN 2348 6 Center Freq 2.480000000 GHz Avg Type: Log-Pur TAE[ 2345 6
O Wide s~ Trig FreeRun Avg|Hold: 1001100 TP 1 A PHO-Wide s~ Trig:Free Run Avg|Hold: 1001100 TV (Mmoo
IFGaind iw Atten: 28 dB perlP NHHNR IFGain:Low Atten: 28 dB perlP HHHHN
Mkr1 2.402 064 GH Mkr1 2.479 992 GH
Ref Offset 294 dB Ref Offset 3.06 dB
19 gotee_Ref 20.00 dBm -4.887 dBm 10 geia_Ref 20.00 dBm -6.121 dBm)
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70 700
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Appendix A.3 Test Results of Conducted Power Spectral Density

GFSK_ 1Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHOO -20.751 8 Pass
CH19 -21.292 8 Pass
CH39 -22.444 8 Pass
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Agilent Spectrum Analyzer - Swept SA
RL FF C

S
2.402000000 GHz

IFGain:Low

Ref Offset 2.94 dB

FHOTWide ~-  Trig:Free Run

Test Mode:

Agilent Spectrum Analyzer - Swept SA
RL FF C

1Mbps CHOO

ALIGN ALTOY

03:54-33 4M fipr 1, 2025

GFSK_ 1Mbps CH19

SENGE-NT]

GNALTO! 0904548 AM Apr 19, 2005

S
2.440000000 GHz

Avg Type: Log-Pur
AvglHold: 615

TRACE[1 2345 &

TveE
pErlP HHNHN

Mkr1 2.402 008 4 GHz
-20.751 dBm

#Arten: 20 4B

Ref Offset 2.98 dB

Avg Type: LogPur TRAE[ 2345 6
- »- Trig:FreeRun AvglHold: 615 Tvee
v Shrten: 20 48 ol ErfP HHNNH

Mkr1 2.440 007 6 GHz
-21.292 dBm

‘\L%gBldw Ref 12.94 dBm ‘\L%gBldw Ref 12.98 dBm
294 2@
702
1 17 1

Mg |-t

!

Mot

||l

Center 2.402000 GHz

Span 4.000 MHz Center 2.440000 GHz

Span 4.000 MHz

usc

STATUS

#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)
usc — usc —
Test Mode: GFSK 1Mbps CH39
RL . RF EFECS SENSE-INT] ALIGNAUTO 10:03:18 AM Age 18, 2025
Center Freq 2.480000000 GHz Avg Type: Log-Pur TRAE[ 2345 6
PO Wiide ~»-  Trig Free Run AvglHold: 858
IFGain:Low #Atten: 20 dB peTfF HNNNN
Mkr1 2.480 007 6 GHz
Ref Offsot3.06 4B
[ggeiv_Ref 13.06 dBm -22.444 dBm
3
684
169 7
-5
%
45
. T M
-T69
Center 2.480000 GHz Span 4.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz #Sweep 10.0 s (10001 pts)
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Appendix A.4 Test Results of 6dB BANDWIDTH

GFSK_1Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 0.7488 0.5 Pass
CH19 0.7432 0.5 Pass
CH39 0.7377 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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D CEIC

6dB Bandwidth
Test Mode:

Test Mode: GFSK_1Mbps CHO0 GFSK_1Mbps CH19

Agilent Spectrum Analyzer - Occupicd BW
RL FF C

Su
2.402000000 GHz

ALIGH

LALTD

03:51:%8 4M spr 1, 2025

Agilent Spectrum Analyzer - Occupicd BW
RL FF C

Su
2.440000000 GHz

ALIGN ALTOY
Center Freq: 2.440000000 GHz

09:48:19 4M fpr 1, 2025
Radio Std: None

CEnlérqu: 2.402000000 GHz Radio Std: Nene
—»- Trig:Free Run AvglHold: 1010 s Trig:FreeRun AvglHold: 1010
HEGain:Low #écten: 30 4B Radio Device: BTS HFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.94 dB Ref Offset 2.98 dB
10 dBidiv Ref 22.94 dBm 10 dBidiv Ref 22.98 dBm
Log og
12 1
20 2
706 = - = 702
v - 170 // \"‘-»-\‘
1 T
271 270 T —
o 0 4-"""/ \"'ﬂ.}ml
471 470
471 470
571 570
Center 2.402 GHz Span 2 MHz Center 2.44 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 25 #Res BW 100 kHz #VBW 300 kHz #Sweep 15
Occupied Bandwidth Total Power 2.82 dBm Occupied Bandwidth Total Power 2.24 dBm
1.0987 MHz 1.0970 MHz
Transmit Freq Error -1.188 kHz OBW Power 99.00 % Transmit Freq Error -3.272 kHz OBW Power 99.00 %
x dB Bandwidth 748.8 kHz x dB -6.00 dB x dB Bandwidth 743.2 kHz x dB -6.00 dB
usc sTaTUs usc sTaTUs

Test Mode:

T 3 Su@
ICenter Freq 2.480000000 GHz

GFSK_1Mbps CH39

s Trig Free Run

ALl
enter Freq: 2.450000000 GHz

HALTO

Avg|Hold: 1010

10:00:12 AM Apr 18, 2025
Radio Std: None

sTaTUS

HFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 3.06 dB
10 dBidiv Ref 23.06 dBm
Log
131
£34
169 ‘-‘/ —\\
269 e ™
— "-.____"_

53 |- ~—_y
459
569
569
Center 2.48 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 15

Occupied Bandwidth Total Power 0.95 dBm

1.0976 MHz
Transmit Freq Error -6.071 kHz OBW Power 99.00 %
x dB Bandwidth 737.7 kHz x dB -6.00 dB
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Appendix A.5 Test Results of Maximum Conducted Power

Measured of Conducted Power .
Mode Frequency [MHZz] Conducted [dBm] W Limit [W]
2402 -0.844 0.0008 <1.0
BLE_1Mbps 2440 -1.222 0.0008 <1.0
2480 -2.458 0.0006 <1.0

Note:

1) The cable loss is taken into account in results.
2) Antenna gain(G) BLE: 1.92 dBi
e.i.r.p.=P (peak power) + G, which is far below the 4 W
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