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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 7

|Test Voltage

|AC 110V/60Hz
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MNo. Freguency QuasiPeak Average Comection QuasiPeak Average QuasiFeak Average QuasiPeak Average Remark
reading reading  factor result result limit limit margin  margin
MHz) [dBuV) (dBuV)  (dB) (dBuV) (dBuV) (dBuv) (dBuv)  (dB) dB)
1P 0.2380 35.34 23.80 953 4587 33.33 6216 5217 -16.29 -18.84 Pass
2P 0.3500 33.74 16.95 952 4326 26.47 5896 4896 -15.70 2249 Pass
3P 04700 3148 17.19 952 41.00 2671 5651 4651 -15.51 -19.80 Pass
4P 25460 34.3 17.81 9.29 4360 2710 56.00 46.00 -12.40 -18.90 Pass
oP 3.9980 34.05 28.24 9.15 43.20 3739 56.00 45.00 -12.80 -5.61 Pass
6 15.8580 43.27 27.83 9.50 5277 3733 60.00 S0.00 -T.23 -12.67 Pass
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No. Frequency QuasiPeak Average Comection QuasiPeak Average CGuasiFeak Average QuasiPeak Average Remark
reading reading  factor result result limit limit margin  margin
(MHZ) (dBuV)  (dBuv)  (dB) (dBuV) (dBuv) (dBuv) (dBuv)  (dB) [dB)
1P 0.1980 38.59 2776 9.43 48.02 3ris 63.69 5368 -15.67 -16.50 Pass
2P 03339 3346 21.08 942 4288 30.50 59.35 4935 -16.47 -18.85 Pass
3P 26460 34.54 18.25 9.18 4372 a7.43 56.00 46.00 -1228 -1857 Pass
4P 4.0020 33.73 2643 9.05 4278 3748 56.00 46.00 -1322 -§.52 Pass
SP 72020 32.60 2991 9.07 41.67 35.98 60.00 50.00 -18.33 -11.02 Pass
6% 159620 44.81 2971 9.20 53.81 3891 60.00 50.00 -6.18 -11.09 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

Below 1G:
Note: All modes have been tested, and the report only reflects the worst mode.
Test Mode : Mode 2 Test Voltage : DC 3.7V

Horizontal

MO e
Limit]: =
Mangin:
0
wll?“‘"’”
e
[T
3000 40 50 G0 70 @b MHz] 00 400 SO0 GO0 700 1000.000
Mo. | Freguency Reading Correcticn Result Limit Margin Degree Height Remark
{MHz) (dBuv) |factor{dB/m)| (dBu'/m) | (dBu/m) (dB) (deg.) (cm)
1 75.8520 29.98 -5.10 2085 40.00 -19.12 QP
2 1062510 279 825 15.66 43.50 -24.84 QP
3 1249248 29.00 -T46 2154 43.50 -21.96 apP
4 160.5850 24.19 -5.27 156.92 43.50 -24.58 QP
5 3092710 2719 492 2227 46.00 -2373 QP
&* 8936557 2266 7.0 2967 46.00 -16.33 apP
Vertical
00 AR im
[CIE—
Margin:

0 .

e I mamH AR

0000 40 300 400 500 GOO 70U 1000.000
Mo. | Freguency Reading | Cormrection Result Limit Margin Degree Height Remark
{MHz) (dBuv) |factor{dBim)| (dBu‘/m) | (dBu/m) (dB) (deg.) (cm)

1* 310728 36.60 -6.60 30.00 40.00 -10.00 QP

2 70.2095 T2 -7.72 20,00 40.00 -20.00 QP

3 114.8224 28.55 B.37 2018 43.50 -23.32 QP

4 133.0810 2814 -£.64 2150 43.50 -22.00 apP
5 151.0252 28.52 -5.28 2324 43.50 -20.26 apP

6 227 0164 2753 -7.29 2024 45.00 -25.76 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 4 of 17

Report No: C241113041-RF05

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3890 60. 94 -15. 36 45. 58 74 -28. 42 peak
2 3890 48. 6 -15. 36 33. 24 54 -20. 76 AVG
3 5046 58. 4 -12. 62 45. 78 74 -28.22 peak
4 5046 45. 49 -12.62 32. 87 54 -21.13 AVG
5 5998 56. 95 -10. 12 46. 83 74 =27.17 peak
6 5998 45. 26 -10. 12 3b. 14 54 -18. 86 AVG
7 6950 56. 75 -8.79 47. 96 74 -26. 04 peak
8 6950 40. 64 -8.79 31.85 54 -22.15 AVG
9 7562 57.94 -7.22 50. 72 74 -23.28 peak
10 7562 45. 46 -7.22 38. 24 54 —-15.76 AVG
11 8854 56. 51 -7.88 48. 63 74 -25. 37 peak
12 8854 40. 74 -7.88 32. 86 54 -21. 14 AVG
GFSK-Low Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 5250 58. 29 -12.63 45. 66 74 -28. 34 peak
2 5250 43. 32 -12. 63 30. 69 54 -23. 31 AVG
3 5624 58. 71 -12.01 46. 7 74 -27.3 peak
4 5624 45.29 -12.01 33. 28 54 -20. 72 AVG
5 6100 58. 02 -10. 06 47. 96 74 -26. 04 peak
6 6100 43.92 -10. 06 33. 86 54 -20. 14 AVG
7 6950 56. 33 -8.79 47.54 74 -26. 46 peak
8 6950 44 -8.79 3b. 21 54 -18.79 AVG
9 7392 55. 93 -7.13 48. 8 74 -25.2 peak
10 7392 43. 34 -7.13 36. 21 54 -17.79 AVG
11 8208 56. 26 -7.62 48. 64 74 -25. 36 peak
12 8208 39. 51 -7.62 31. 89 54 -22.11 AVG
GFSK- Middle Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3924 59.69 -15.19 445 74 -29.5 peak
2 3924 44.32 -15.19 29.13 54 -24.87 AVG
3 4876 58.36 -13 45.36 74 -28.64 peak
4 4876 43.42 -13 30.42 54 -23.58 AVG
5 5964 57.83 -10.23 47.6 74 -26.4 peak
6 5964 40.8 -10.23 30.57 54 -23.43 AVG
7 6712 57.69 -9.49 48.2 74 -25.8 peak
8 6712 43.39 -9.49 33.9 54 -20.1 AVG
9 8038 57.06 -7.79 49.27 74 -24.73 peak
10 8038 4291 -7.79 35.12 54 -18.88 AVG
11 8854 56.99 -7.88 49.11 74 -24.89 peak
12 8854 41.08 -7.88 33.2 54 -20.8 AVG
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GFSK-Middle Vertical

Report No: C241113041-RF05

No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3550 60.29 -16.79 43.5 74 -30.5 peak
2 3550 4511 -16.79 28.32 54 -25.68 AVG
3 3890 60.94 -15.36 45.58 74 -28.42 peak
4 3890 45.47 -15.36 30.11 54 -23.89 AVG
5 5998 56.95 -10.12 46.83 74 -27.17 peak
6 5998 39.6 -10.12 29.48 54 -24.52 AVG
7 6950 56.75 -8.79 47.96 74 -26.04 peak
8 6950 40.26 -8.79 31.47 54 -22.53 AVG
9 9772 56.24 -6.07 50.17 74 -23.83 peak
10 9772 38.52 -6.07 32.45 54 -21.55 AVG
11 11404 55.24 -1.87 53.37 74 -20.63 peak
12 11404 38.84 -1.87 36.97 54 -17.03 AVG
GFSK-High Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3856 60 -15.7 44.3 74 -29.7 peak
2 3856 46.05 -15.7 30.35 54 -23.65 AVG
3 5046 58.65 -12.62 46.03 74 -27.97 peak
4 5046 44.2 -12.62 31.58 54 -22.42 AVG
5 6134 57.75 -9.98 47.77 74 -26.23 peak
6 6134 41.84 -9.98 31.86 54 -22.14 AVG
7 6950 56.73 -8.79 47.94 74 -26.06 peak
8 6950 41.47 -8.79 32.68 54 -21.32 AVG
9 7426 55.79 -7.09 48.7 74 -25.3 peak
10 7426 42.41 -7.09 35.32 54 -18.68 AVG
11 8208 56.22 -7.62 48.6 74 -25.4 peak
12 8208 41.18 -7.62 33.56 54 -20.44 AVG
GFSK-High Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3720 62.27 -16.15 46.12 74 -27.88 peak
2 3720 46.68 -16.15 30.53 54 -23.47 AVG
3 3992 63.3 -15.01 48.29 74 -25.71 peak
4 3992 47.86 -15.01 32.85 54 -21.15 AVG
5 4910 58.91 -12.91 46 74 -28 peak
6 4910 46.47 -12.91 33.56 54 -20.44 AVG
7 6134 57.41 -9.98 47.43 74 -26.57 peak
8 6134 40.54 -9.98 30.56 54 -23.44 AVG
9 6950 56.85 -8.79 48.06 74 -25.94 peak
10 6950 41.66 -8.79 32.87 54 -21.13 AVG
11 8378 56.48 -7.1 49.38 74 -24.62 peak
12 8378 43.34 -7.1 36.24 54 -17.76 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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GFSK Low

Restricted band Requirements

Report No: C241113041-RF05

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 2387.4 67.06 -21.04 46.02 74 -27.98 peak
2 2387.4 60.61 -21.04 39.57 54 -14.43 AVG
3 2390 67.49 -21.03 46.46 74 -27.54 peak
4 2390 61.26 -21.03 40.23 54 -13.77 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2323.8 67.74 -21.25 46.49 74 -27.51 peak
2 2323.8 61.48 -21.25 40.23 54 -13.77 AVG
3 2390 62.46 -21.03 41.43 74 -32.57 peak
4 2390 56.3 -21.03 35.27 54 -18.73 AVG
GFSK-High
Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2483. 5 74. 02 -20. 91 53. 11 74 -20. 89 peak
2 2483. 5 68. 23 -20.91 47. 32 54 -6. 68 AVG
3 2483. 92 72.28 -20.91 51. 37 74 -22.63 peak
4 2483. 92 65. 95 -20.91 45. 04 54 -8.96 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz2) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2483. 5 68. 4 -20.91 47. 49 74 -26. 51 peak
2 2483. 5 62. 77 -20.91 41. 86 54 -12. 14 AVG
3 2491. 96 67.95 -20. 92 47.03 74 -26. 97 peak
4 2491. 96 62. 15 -20. 92 41. 23 54 -12. 77 AVG
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Appendix A.3 Test Results of Conducted Spurious Emissions

Measured in

100 kHz Bandwidth

Conducted spurious emission

Test Mode:

Agilent Spectrum Analyzer - Swept SA

BLE 1Mbps CHOO Test Mode:

BLE 1Mbps CH19

Agilent Spectrum Analyzer - Swept SA

03:47:15 PMDec 03, 2024

AL T R EREE 034357 P D 05, 2024 AL T R EREE
Center Freq 2.402000000 GHz | vg Type: Log-Pur TRACE12 3456 Center Freq 2.440000000 GHz vg Type: Log-Pur TAE[ 23456
PTG Wi ~+-  Trig:Free Run AvglHold: 100H00 Tive PTG Wi ~+-  Trig:Free Run AvglHold: 100H00 B
IFGaimLow atten: 30 4B oerlP NNNN N IFGain-Low Atten: 30 4B cerfP HHNNH
MkKr1 2.401 748 GHz Mkr1 2.439 766 GHz
Ref Offset 2.94 B Ref Offset 2.98 B
{ggardy_Ref 20.00 dBm 6.209 dBm || |10 goigv_Ref 20.00 dBm 6.557 dBm
100 1 }Lm 100 | /'LW
.
0w Al 0w /‘/- A, 5
00 f" 00 Jf "‘\
200 /, \ 200 / AR
0 inN \"f‘"“'T\ 0 /Ulr""f ]f(‘ "“"4\-\\\
-400 f -400 / L
00 P nr'/'N'/P \'”k 00 Y PP rL'\nmm
SiLE L vy I Y Y
@0 @0
00 00
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 — usc —
L TS SEET GO 034425 PM s 0, 2024 e TS SEET GO 1034744 PM D 03, 2024
Center Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[123 4 5 & Center Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[1234 5 &
PHO Fast -+~ Trig:FreeRun AvglHold: 10110 T PHO Fast -+ Trig:FreeRun AvglHold: 10110 e
IFGainiLow #tten: 30 dB per/® NNRN N IFGain:Low #tten: 30 dB perlP HHHHN
Ref Offset 294 dB Mkr1 2.402 GHz Ref Offset 298 dB
10 dBidiv__Ref 20,00 dBm -3.709 dBm(l| W0 aeiaiv__ Ref 20.00 dBm
Log Log
100] 100] 1
1
0.00| 0.00|
0o S 100
200 -200
00 e
0o k] 0o ad
00 i g e =00 { ‘\‘ 5 - ey
T R AT | —— PRI, et W i
<00 <00
-700 -700
[Start 30 MHz Stop 25.00 GHz| [Start 30 MHz Stop 25.00 GHz|
FRes BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts| FRes BW 100 kHz #VBW 300 kHz Sweep 2.39 5 (1001 pts)
HME_-_II_IIIII__ HME_-_II_IIIII__
_2.402 GHz| -3.709 dBm _2.452 GHz| 4464 dBm
4Bm 23976 GHz| dBm
4799 GHz| 263 dBm 4674 GHz| m
7.196 GHz| __ £3.454 dBm 7.148 GHz| _ 53.798 dBm
9413 GHz| 53595 dBm 9843GHz|  53763dBm
1 1
11 11
12 12
o — o —
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BLE 1Mbps CH39

SENSE-INT|

Test Mode:

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

03:50:12 P Dec 03, 2024
TiCE[]2345 8

T M

cerlP NNNN N

Mkr1 2.479 748 GHz
6.096 dBm

RL RE_ |som A
Center Freq 2.480000000 GHz

0 Wide -»- Trig:FreeRun
IFGainLow #Atten: 30 dB
Ref Offset 306 dB

Ref 20.00 dBm

BLE 2Mbps CHOO

SENSE-INT|

Test Mode:

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

03/57:43 PMDec C3, 2024
TCE[ 23488

TveE [
erlP HHHHN

Mkr1 2.401 502 GHz

RL RE_ |som A
Center Freq 2.402000000 GHz

0 Wide -»- Trig:FreeRun

IFGainLow #Atten: 30 dB
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10 dBdiv 10d8/giv  Ref 20.00 dBm 3.608 dBm
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00 \ﬂl 00 v I’
0 j,A”W"“" L 0 X
o N H\ o f/\"lw\’mwfr \'L Ml I"\V
=0 M /\l nuf\an-d \n\““""wu s =0 WJ\(F{L M&
wr Al |l o
00 00
-700 -700
Center 2.480000 GHz Span 4.000 MHz Center 2.402000 GHz Span 6.000 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 sramus = —
RL . RF S0Q  AC SENSEINT| ALIGN AUTO 03:50:41 PMDec 03, 2024 RL . RF S0Q  AC SENSEINT| ALIGN AUTO 03,58:10 PM Dec 03, 2024
Center Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[123 4 5 & Center Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[1234 5 &
PHO Fast -+~ Trig:FreeRun AvglHold: 10110 TveE PHO Fast -+~ Trig:FreeRun AvglHold: 10110 TV (Mmoo
IFGainiLow #tten: 30 dB cerlP NN IFGain:Low #tten: 30 dB perlP HHHHN
Mkr1 2.477 GHZ Mkr1 2.402 GH
Ref Offset 306 dB Ref Offset 294 dB
(9 g@idn__Ref 20.00 dBm 5.290 dBm 10 geia_Ref 20.00 dBm 1.023 dBm
100 \ 100 1
0.00 0.00
-100 TIIT -100 1539 B
-20.0 -200
200 vy =oe nE
200 3 LA 00 ¢
e 3 5 L ] e 3 ¢ np S
m-ﬂ " P PP B S v m‘ﬂ UL e P e D
-70.0 -70.0
Start 30 MHz Stop 25.00 GHz| || Istart 30 MHz Stop 25.00 GHZ]
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts] [#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (1001 pts]
HW-__H_I“-__ =m I S S 1 A 7 |
290 dBm | 1023dBm
24026 GHz| __ 41.123dBm m
949 GHz| 568 dBm o
271 GH: 125 dBm o
883 GH; 54,402 dBm m
1 1
1 1
1 1
sc p—— sc —
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BLE 2Mbps CH19

SENSE-INT|

Test Mode:

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

04:00153 PM Dec 03, 2024
TRACE[1 23456

TVTE AR
DeT|F NNNN N

RL RE_ |som A
Center Freq 2.440000000 GHz

0 Wide -»- Trig:FreeRun

BLE 2Mbps CH39

SENSE-INT|

Test Mode:

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

(04,07.03 PMDec €3, 2024
TCE[ 23488

TveE [
erlP HHHHN
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Center Freq 2.480000000 GHz

0 Wide -»- Trig:FreeRun
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.00ms (1001 pts) || |#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
usc. — usc sramis
RL . RF S0Q  AC SENSEINT| ALIGN AUTO 04:01:20 PM Dec 03, 2024 RL . RF S0Q  AC SENSEINT| ALIGN AUTO 04,07:31 PM Deec 03, 2024
Center Freq 12.515000000 GHz Avg Type: Log-Pur wectfizsane || [Center Freq 12.515000000 GHz Aug Type: Log-Par TAcET23 45 8
PNO Fast -+~ Trig:FreeRun Avg|Hold: 1010 TevE{ PNO Fast -+~ Trig:FreeRun Avg|Hold: 1010 TP 1 A
IFGainiLow #tten: 30 dB peTlP NN IFGainLow #tten: 30 dB cerff NNNHN
Ref Offset 298 dB Mkr1 2.452 GHZ Ref Offset 306 dB
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HW-__E_M—_ =m I S S 1 A 7 |
2948 dBm| 578 dBm
d4Bm 2 396 dBm
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For Band edge(it's also the reference level for conducted spurious emission)
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BLE_2Mbps CHOO

BLE 2Mbps CH39
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Appendix A.4 Test Results of Conducted Power Spectral Density

GFSK_1Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHO00 -10.289 8 Pass
CH19 -0.911 8 Pass
CH39 -10.388 8 Pass
GFSK_2Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHO00 -17.799 8 Pass
CH19 -17.503 8 Pass
CH39 -17.903 8 Pass
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Test Mode: GFSK 1Mbps CHOO

Agilent Spectrum Analyzer - Swept SA

Test Mode:

Agilent Spectrum Analyzer - Swept SA

1Mbps CH19

Agilent Spectrum Analyzer - Swept SA
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Appendix A.5 Test Results of 6dB BANDWIDTH

GFSK_1Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 0.6971 0.5 Pass
CH19 0.6941 0.5 Pass
CH39 0.6885 0.5 Pass
GFSK_2Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 1.1654 0.5 Pass
CH19 1.1649 0.5 Pass
CH39 1.1628 0.5 Pass
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6dB Bandwidth

Test Mode:

Agilent Spectrum Analyzer - Decupied BW

£

GFSK 1Mbps CHOO Test Mode:

Agilent Spectrum Analyzer - Decupied BW
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Appendix A.6 Test Results of Maximum Conducted Power
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For FCC:
Measured of Conducted Power .
Mode Frequency [MHz] Conducted [dBm] W Limit [W]
2402 6.91 0.0049 <1.0
BLE_1Mbps 2440 7.131 0.0052 <1.0
2480 6.714 0.0047 <1.0
2402 4.506 0.0028 <1.0
BLE_2Mbps 2440 4.808 0.0030 <1.0
2480 4.305 0.0027 <1.0
Note:

1) The cable loss is taken into account in results.
2) Antenna gain(G) BLE: 2.67 dBi
e.i.r.p.=P (peak power) + G, which is far below the 4 W
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