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Appendix A: Test Results of BLE
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Report No: C240929086-RFO01

Appendix A.1 Test Results of Radiated Spurious Emission

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

Below 1GHz:

Test Mode: |Mode 2(worst mode)
Horizontal
|
800 dBuV/m
Limitl:  —
Margin:  —
40 ‘ | Jﬁ \
V“ 'J,\ Jmf,\% "MJ; M ‘MWW o
My W
0.0
30000 40 50 &0 70 80 [MHz) 300 400 500 60D 700 1000000
No. | Frequency | Reading | Correction Result Limit Margin Degree | Height Remark
(MHz) (dBuV) [factor{dB/m)| (dBuVim) | (dBuv/m) (dB) (deg.) (cm)
1 50.8588 4720 -18.78 28.42 40.00 -11.58 QP
2 71.8320 4873 -18867 30.08 40.00 -9.94 ap
3 131.7575 4564 -12.11 33.53 43.50 -9.97 QP
4* 143.9957 4964 -12.87 36.77 43.50 -6.73 QP
5 336.1340 47.02 -10.37 36.65 46.00 -9.35 QP
6 378.5842 4582 -9.24 36.58 46.00 -9.42 ap
Vertical
|
800  dBuV/m
Limit1: —_—
Margan: —
40 | |
; ] \‘w\1< M‘M
ww M l, k Wl
b
M’k . ﬂwﬁw‘iﬁW 4
0.0
30000 40 60 70 80 (MHz) 300 400 500 GO0 700 1000.000
No. | Frequency Reading | Correction Result Limit Margin Degree | Height Remark
(MHz) (dBuv) |factor(dB/m)| (dBuVim) | (dBuV/m) (dB) (deg.) (cm)
1 47.9940 48.10 -17.83 30.27 40.00 -8.73 apP
2 51.1208 46.51 -18.70 27.81 40.00 -12.19 QP
3 56.5930 4528 -18.94 26.34 40.00 -13.66 apP
4 172.5988 4429 -13.70 30.59 43.50 -12.91 QP
5 336.0351 4568 -10.37 35.31 46.00 -10.69 apP
6" 499.4246 4191 -5.62 36.29 46.00 -8.7 QP

Shenzhen Central Standard International Center Co., Ltd.
Tel.: (86)0755-85283385

WWWw.csicsz.com

TRF_FCC Part 15.247 & RSS-247_Rev.01
Email: csicsz@csicsz.com




aD £csiC

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

Page 3 of 16

Report No: C240929086-RFO01

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 57.98 -15.01 42.97 74 -31. 03 peak
2 3992 45. 69 -15.01 30. 68 54 -23. 32 AVG
3 4808 62. 53 -13.33 49. 2 74 -24.8 peak
4 4808 56. 06 -13.33 42.73 54 -11. 27 AVG
5 6134 56. 87 -9. 98 46. 89 74 -27. 11 peak
6 6134 43.7 -9. 98 33.72 54 -20. 28 AVG
7 7188 56. 33 -8.03 48. 3 74 -25.7 peak
8 7188 35.75 -8.03 27.72 54 -26. 28 AVG
9 7494 55. 13 =7.13 48 74 -26 peak
10 7494 37.24 =7.13 30. 11 54 -23. 89 AVG
11 9976 54. 95 —4. 98 49. 97 74 -24.03 peak
12 9976 34.5 -4. 98 29. 52 54 -24. 48 AVG
GFSK-Low Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 60. 79 -15.01 45. 78 74 -28. 22 peak
2 3992 48. 52 -15.01 33.51 54 -20. 49 AVG
3 4808 57.97 -13.33 44. 64 74 -29. 36 peak
4 4808 50. 75 -13.33 37.42 54 -16. 58 AVG
5 5964 56. b8 -10. 23 46. 35 74 -27. 65 peak
6 5964 44. 08 -10. 23 33.85 54 -20. 15 AVG
7 6950 55. 49 -8.79 46. 7 74 -27.3 peak
8 6950 42. 4 -8.79 33.61 54 -20. 39 AVG
9 7392 54. 75 -7.13 47. 62 74 -26. 38 peak
10 7392 38.32 =7.13 31.19 54 -22.81 AVG
11 8378 54. 98 -7.1 47. 88 74 -26. 12 peak
12 8378 39. 14 -7.1 32.04 54 -21.96 AVG
GFSK- Middle Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2360 68. 03 -21. 16 46. 87 74 -27. 13 peak
2 2360 59. 33 -21. 16 38. 17 54 -15. 83 AVG
3 2496 64. 99 -20. 92 44. 07 74 -29. 93 peak
4 2496 57.76 -20. 92 36. 84 54 -17.16 AVG
5 4876 60. 27 -13 47. 27 74 -26. 73 peak
6 4876 53.72 -13 40. 72 54 -13. 28 AVG
7 6882 55. 38 -8. 82 46. 56 74 -27. 44 peak
8 6882 41. 58 -8. 82 32.76 54 -21. 24 AVG
9 7596 55. 47 -7.26 48. 21 74 -25.79 peak
10 7596 38. 17 -7.26 30.91 54 -23. 09 AVG
11 8310 55.21 -7.28 47.93 74 -26. 07 peak
12 8310 42. 22 -7.28 34.94 54 -19. 06 AVG
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GFSK-Middle Vertical

Report No: C240929086-RFO01

No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3958 58. 35 -15.09 43. 26 74 -30. 74 peak
2 3958 48. 17 -15.09 33.08 54 -20. 92 AVG
3 4876 58. 06 -13 45. 06 74 -28. 94 peak
4 4876 52. 63 -13 39. 63 54 -14. 37 AVG
5 6508 55. 85 -10. 16 45. 69 74 -28. 31 peak
6 6508 43.72 -10. 16 33. 56 54 -20. 44 AVG
7 7494 55. 52 -7.13 48. 39 74 -25.61 peak
8 7494 41. 22 -7.13 34. 09 54 -19.91 AVG
9 8446 54. 95 -7. 38 47. 57 74 -26. 43 peak
10 8446 42. 23 -7. 38 34. 85 54 -19. 15 AVG
11 9908 53.75 -5. 28 48. 47 74 -25.53 peak
12 9908 37.31 -5. 28 32.03 54 -21. 97 AVG
GFSK-High Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3992 58. 82 -15.01 43. 81 74 -30. 19 peak
2 3992 48. 94 -15.01 33.93 54 -20. 07 AVG
3 4944 63. 11 -12.85 50. 26 74 -23.74 peak
4 4944 53.6 -12. 85 40. 75 54 -13. 25 AVG
5 6066 56. 18 -10. 07 46. 11 74 -27.89 peak
6 6066 44. 33 -10. 07 34. 26 54 -19. 74 AVG
7 6916 56. 11 -8.8 47. 31 74 -26. 69 peak
8 6916 41. 95 -8.8 33.15 54 -20. 85 AVG
9 7494 54. 68 -7.13 47.55 74 -26. 45 peak
10 7494 40. 77 -7.13 33. 64 54 -20. 36 AVG
11 8412 55.59 -7.14 48. 45 74 -25. 55 peak
12 8412 39. 86 -7.14 32,72 54 -21. 28 AVG
GFSK-High Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MH2z) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 3958 58. 39 -15.09 43. 3 74 -30.7 peak
2 3958 49.6 -15.09 34. 51 54 -19. 49 AVG
3 4944 59. 04 -12.85 46. 19 74 -27.81 peak
4 4944 51.61 -12. 85 38.76 54 -15. 24 AVG
5 5522 57. 08 -12.1 44. 98 74 -29. 02 peak
6 5522 44. 41 -12.1 32. 31 54 -21.69 AVG
7 5998 56. 47 -10. 12 46. 35 74 -27. 65 peak
8 5998 43.79 -10. 12 33. 67 54 -20. 33 AVG
9 7426 55.61 -7.09 48. 52 74 —-25. 48 peak
10 7426 37.72 -7.09 30. 63 54 -23. 37 AVG
11 9772 55.79 -6. 07 49.72 74 —-24. 28 peak
12 9772 40. 41 -6. 07 34. 34 54 -19. 66 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 dBuV/m.

Shenzhen Central Standard International Center Co., Ltd. TRF_FCC Part 15.247 & RSS-247_Rev.01
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Restricted band Requirements

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

Report No: C240929086-RFO01

Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2362. 06 75.33 -21.15 54. 18 74 -19. 82 peak
2 2362. 06 67.4 -21. 15 46. 25 54 =7.75 AVG
3 2390 58. 8 -21. 03 37.77 74 -36. 23 peak
4 2390 51.5 -21. 03 30. 47 54 -23.53 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2362. 06 64. 39 -21. 15 43. 24 74 -30. 76 peak
2 2362. 06 53.93 -21. 15 32.78 54 -21. 22 AVG
3 2390 61.5 -21. 03 40. 47 74 -33.53 peak
4 2390 55.12 -21. 03 34.09 54 -19.91 AVG
GFSK-High
Horizontal
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) | (dBuV/m) (dB)
1 2483. 5 62 -20.91 41.09 74 -32.91 peak
2 2483.5 53. 58 -20.91 32.67 54 -21. 33 AVG
3 2492. 85 63. 74 -20. 92 42. 82 74 -31. 18 peak
4 2492. 85 51. 11 -20. 92 30. 19 54 -23. 81 AVG
Vertical
No. Frequency | Reading Correct Result Limit Margin | Remark
(MHz) (dBuVv) Factor(dB/m) (dBuVv/m) | (dBuV/m) (dB)
1 2483.5 61.4 -20.91 40. 49 74 -33.51 peak
2 2483. 5 52.92 -20.91 32.01 54 -21.99 AVG
3 2490. 25 69. 12 -20. 92 48. 2 74 -25.8 peak
4 2490. 25 54. 57 -20. 92 33.65 54 -20. 35 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

BLE 1Mbps CH19

Test Mode:

Agilent Spectrum Analyrer - Swept Sk
"L [ TS SENEE-INT ALIGHATO 06.15:2274 16, 2024 "L T SENEE-INT ALIGHALTO 06:140: 274t 16, 2024
2.402000000 GHz Type: Log TACE[I2345 6 2.440000000 GHz Type: Log. TACE[12345 6

PG Wide —+ Trig:FreeRun Avg|Hold: 1001100 TVPE M PG Wide —+ Trig:FreeRun Avg|Hold: 1001100 TVPE M
IFGain:Low #itten: 30 4B oeTiE FLNNN IS IFGain:Low #Atten: 30 4B verlP NNNWH
Mkr1 2.401 850 GHz Mkr1 2.439 838 GHz

Ref Offset 3.44 dB. Ref Offset 3.48 dB

¥ 0.253 dBm ¥ 0.535 dBm

10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log

10

10

0 J’\’ TV, o /“‘“”\f“

-5 £ 50,
7 IH.-’ AT Vil \W
\ ) - ]
i pe! \'ﬂ“”"\f"vﬂ’ Vs | | 0 fefids ool P ey iy
™ n
Center 2.402000 GHz Span 6.000 MHz Center 2.440000 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)

s STATUS. s STATUS.

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept Sh
c =0 ‘SENEE-INT] AIGHAUTO 05:4B:40 71 et 16, 2024

AL - e AN o5 507 et 16, 202 AL o T
Center Freq 12.515000000 GHz fivg Type: Log Fur wecefizzese |l [Center Freq 12.515000000 GHz Avg Type: Log Pur ecEll2an e
PHO Fast s~ Trig:FreeRun Avg[Hold: 10M0 Ve[ PHO Fast s~ Trig:FreeRun Avg[Hold: 10M0 TVRE| bl AR
IF Gain:Low #Atten: 30 4B or/P NNKKN WFGain:Low #Atten: 30 dB orfF NNKNHK
Mkr1 2.402 GHz Mkr1 2.452 GH
Ref Offset 3.44 dB Ref Offset 3.48 dB
10 geaiv Ref 20.00 dBm -0.726 dBm) 19 gear Ref 20.00 dBm 0.351 dBm/
100 1 ] 100 1
{ {
10 10
x x
) e .
a0 LY. a0
o 73 # ns - e | I 3 o 5 P
T e SR B e - W [ I '
60
0 0
Start 30 MHz Stop 25.00 GHz| Start 30 MHz Stop 25.00 GHz|
iRes BIN 100 kHz #VBIN 300 kHz Sweep 2.39's (1001 pts) || [f#Res BW 100 kHz #VBIN 300 kHz Sweep 2.39's (1001 pts)
W Y S| : FURCTLN iibe Y S| I FURCTLN iibe
] M f _2.402 GHaz| 0,726 dBm f 2452 GHa| 0.351 dBm
FIN] T 23976 GHz| 41112 dBm T Z;.Q; :z; ji ii dBm
3] N f 4948 GHz| £4.016 dBm f 4,849 GHz| £3.736 dBm
N f 7.296 GHz| 54,023 dBm f 7.271 GHz| £3.428 dBm
N f 9.419 GHz]| 53626 dBm f 9883 GHz| 537563 dBm
0] 70/
1 1
12 12
s —— s —
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Test Mode: BLE 1Mbps CH39

SENSE-INT| ALIGHALTO

Avg Type: Log-Pur

06:50;287 Ot 16, 2024
TRACE[123456

T 3 06 A
ICenter Freq 2.480000000 GHz

Test Mode:

BLE 2Mbps CHOO

SENSE-INT| ALIGHALTO 0543, 1974 Cct 16, 2024

T 3 S0g_AC
ICenter Freq 2.402000000 GHz

Avg Type: Log-Pur TACE[T33a8 6

PN - LETRE e P PO o pErhe ks e
Mkr1 2.480 102 GHz Mkr1 2.402 156 GHz
Ref Offset 356 dB Ref Offset 3.44 dB
[ggeidv_Ref 20.00 dBm 0.364 dBm [ggeidv_Ref 20.00 dBm -1.210 dBm
10, 10,
¢ !
o o ‘
3 5 WW
. / R . i [,
/ N - ™
20 -0 ’JJ‘
/ 3 v “\
2 /"’V{ \ T 00 jrﬂ =
\
o / . M, A ‘“\\H
Y j}' R
5 o “‘L\W\L‘“ - A r(" M“’\nﬁn
- f
P e i cni e N I
0 0

Center 2.480000 GHz Span 6.000 MHz | |Center 2402000 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)
s satus s satus
R TS SENEE-INT PLIGHATO 06150:50F14 et 16, 2024 R T SENEE-INT AIGAITO 06:43:47 A et 16, 2024
ICenter Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[12345 6 ICenter Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[12345 &
PHO Fast -»- Trig:FreeRun AvglHald: 1010 TYPE| MR- PHO Fast -»- Trig:FreeRun AvglHald: 1010 TYPE | MiAAAAY
IFGainLow #Atten: 30 dB Lo LLLL] IFGainiLow #Atten: 30 dB DETP NNNNN
Mkr1 2.477 GHz Mkr1 2.402 GH
Ref Offset 3.56 dB Ref Offset3.44 dB
{ggeidy _Ref 20.00 dBm -0.207 dBm| 19 geisty_Ref 20.00 dBm -1.682 dBm)
1 1
1 [
10 10
@ @
2854
o) ¥ *
-40.0 - -40.0
0 3 # { " Mwwww—mwt”‘{w o 3 " patnd st
- WMW/‘%M 7 - oo, B TIPS Y Np—— T
™ E
Start 30 MHz Stop 25.00 GHz Start 30 MHz Stop 25.00 GHz]
f#Res BW 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)
20 I S FUNCTICN e 20 I S FUNCTICN e
(=TI 77 GHz| -0.207 dBm (=TI 402 GHz| -1.682 dBm
2. d 23951 dBm
124 GHz| 53797 dBm 974 GHz| 54879 dBm
46 GHz| 63849 dBm 121GHz|  63.467 dBm
43 GH; 3672 dBm 444 GH: 53441 dBm
11 11
12| 12,

STATUS.

STATUS.
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Test Mode: BLE 2Mbps CH19 Test Mode: BLE 2Mbps CH39

"L T SENSEINT] LIGHATD 06:38.03F14 et 16, 2024 "L TS SENSEINT] ALGHALTS 064015 FM Cet 16, 204
ICenter Freq 2.440000000 GHz Avg Type: Log-Pur TRACE[12345 6 ICenter Freq 2.480000000 GHz Avg Type: Log-Pur TRACE[12345 &
PHO:Wide -+ Trig:FreeRun Avg|Hold: 100/100 TYPE AR PHO:Wide -+ Trig:FreeRun Avg|Hold: 100/100 TYPE | MiAAAAY
IFGain:Low #Atten: 30 4B per/® NNRN N IFGain:Low #htten: 30 dB oerlP NNNHN
Mkr1 2.440 120 GHz Mkr1 2.479 832 GHz
Ref Offset3.48 dB Ref Offset 356 dB
[ggeidv_Ref 20.00 dBm -1.082dBmf lso geidy__Ref 20.00 dBm =0.905 dBm
0. 0.
1 1
’ M ’ %‘A
AT A
10 Jj'.,/v- W\.\\l ° r\”ﬁ - \‘\\_1
S 4 L‘(\ = / W
4
o 7 T o P i
© Pl MW Ll @ kW
'/ o e v
L.
,1 ™, ,1 / M
P g v r—‘ W]/ W
&0 50
7\: 7\:
Center 2.440000 GHz Span 6.000 MHz || |Center 2.480000 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 staus usc staus
"L T SENSEINT] LIGHATD 06:38.31 1A et 16, 2024 "L TS SENSEINT] ALGHALTS 06.40;44 FM Cet 16, 504
ICenter Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[12345 6 ICenter Freq 12.515000000 GHz Avg Type: Log-Pur TRACE[12345 &
PHO Fast -+ Trig:Free Run Avg|Hold: 10110 TYPE AR PHO Fast -+ Trig:Free Run Avg|Hold: 10110 TYPE | MiAAAAY
IFGalniLow #Atten: 30 4B oer/® NNHNN IFGain:Low #htten: 30 dB oerlP NNNHN
Mkr1 2.452 GHz Mkr1 2.477 GH
Ref Offset 3.48 4B Ref Offset 366 dB
{ggeidy _Ref 20.00 dBm -1.966 dBm| 19 geisty_Ref 20.00 dBm -1.497 dBm
] )
om 4 I om {
10 10
x x
= 105 =
£y
-0 ) 00
o0 3 I a8 P T T | P 3 4 a8 N IRV ST OAS
- CU Lt o =T - Y o A R
B n
Start 30 MHz Stop 25.00 GHz||| [start 30 MHz Stop 25.00 GHz]
f#Res BW 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)
R A I I FUNCTICN e 20 I S FUNCTICN e
1l 452 GHz|  -1.966 dBm [l AT7GHz|  -1.497 dBm
951 GHz|  41.945 dBm 24026 GHz|  41.70% dBm
924 GHz| 54,646 dBm 924 GHz|__ 54.130 dBm
,1:':95 GHz| 53642 dBm 596 GHz|  54.026 dBm
543 GH. 53666 dBm 943 GH. 63623 dBm
11 11
12| 2l

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

Test Mode: BLE 1Mbps CHOO

SENSE-INT| ALIGHALTO

Avg Type: Log-Pur

T 3 06 A
ICenter Freq 2.402000000 GHz

s Trig:Free Run

Test Mode:

064504 74 0t 16, 2024

BLE 1Mbps CH39

SENSE-INT| ALIGHALTO 06:50,087M Cct 16, 2024

T 3 S0a A
ICenter Freq 2.480000000 GHz

TRACE[123456

Avg Type: Log-Pur TACE[T33a 86

RL 3 06 A
ICenter Freq 2.356000000 GHz Avg Type: Log-Pur

PG Fast ~»- Trig:Free Run Avg|Hold: 100/100

PO v jarshe ke SR PO LR ks e
Mkr1 2.401 832 GHZ Mkr1 2.480 088 GH
Ref Offset3.44 dB Ref Offset 3.56 dB.
{ggeidy _Ref 20.00 dBm 0.987 dBm) 19 geisty_Ref 20.00 dBm 0.257 dBm
| T |

1 1

i -

10 10

x x /

» Wi \ » /

00 -40.0

ju / 0 =

- i} A [, o | Prunnelie=™] M, "
0 _,U
ICenter 2.402000 GHz Span 8.000 MHZ ICenter 2.480000 GHz Span 8.000 MH
f#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts] f#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts]
D FURCTIONVELE 0 S A 5 < WS FURCTIONVELE
4l N f 2.401 832 GHz 0.987 dBm 4 N f 2,480 088 GHz | 0.257 dBm

11 11

12| 12,
s satus s satus

SENE INT BLIGHALTO 064507 P4 et 16, 2024

SENSE-INT| ALIGHALTO 06:50; 1174 0t 16, 2024

TRACE[123456

T 3 S0g A
ICenter Freq 2.526000000 GHz

Avg Type: Log-Pur TACE[T33a8 6

TYPE AR
eTfF NNNNN

PG Fast ~»- Trig:FreeRun

Avg|Hold: 100/100 TYPE M
eTfF NNNHN

IFGain:Low Atten: 28 dB IFGainLow Atten: 28 dB
Mkr1 2.402 3 GHZ Mkr1 2.480 1 GH
Ref Offset 3.44 dB Ref Offset 356 dB
(g goe_ Ref 20.00 dBm 0.517 dBm (g gote_ Ref 20.00 dBm 0.127 dBm)
1] 1001—1
10 i oot
x x
. ,,’La\l@m . ‘[ Ll P
400 — ;9 |L 0.0 l ¥
w00 % ] | w00 |2 Y
- [l i3t . DI PN 45 ISP UYL U S A ettt stnivorbtinL b ’
n B
Start 2,30600 GHz Stop 2.40600 GHZ| Start 2.47600 GHz Stop 2.57600 GH.
}#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts)f| [f#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts)
T S FORCTION VELLE T3 | FUNCI N Ve
M i 24023 GHz, 0517 dBm| M i 2480 1 GHz 0.127 dBm|
- N f | dB| - N f | dB|
m m
M T 23900 GHz| £0.778 dBm M T 25000 GHz 49,193 dBm
N f 2,322 1 GHz| -49 900 dBm N f 256000 GHz 49193 dBm

i
1

1
12]

i
1

1
12]

s

STATUS.

STATUS.
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Test Mode: BLE 2Mbps CHOO

SENSEINT] ALIGALTO
Avg Type: Log-Pur
Avg|Hold: 100/100

05430274 Cct 16, 2024
TRACE[123456

T 3 06 A
ICenter Freq 2.402000000 GHz

PHO: Wide -»- Trig:Free Run
IFGainLow Atten: 28 dB

TYPE AR
eTfF NNNNN

Test Mode: BLE 2Mbps CH39

SENSEINT] ALIGHATO
Avg Type: Log-Pur
Avg|Hold: 100/100

06:39,45 7 Ot 16, 2024
TRACE[12345 6

RL EF 0% A
ICenter Freq 2.480000000 GHz
B0 Wide - Trig:Free Run

TYPE | MiAAAAY
IFGainLow Atten: 28 dB eTfF NNNHN

Ref Offset 3.44 4B Mkr1 2.401 928 GHZ

Ref Offset 366 0B Mkr1 2.480 136 GH

gBiciv__Ref 20.00 dBm -0.884 dBm| (g gote_ Ref 20.00 dBm -1.611 dBm)
I
J/\A' _QW
000, ! 000,
TS S
" e | ; s A
@ @ — <
= =
P g S N
0o Py 0o 7 I,
- | e ey - ™ e
70, 70,
ICenter 2.402000 GHz Span 8.000 MHZ ICenter 2.480000 GHz Span 8.000 MH
f#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts] f#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts]
0 ) s || | s e FRCTOR VLT
T 3 2401926 GHz 0,884 dBm T 3 2480 136 GHz 1,611 dBm
11 11
12| 12,
s satus s satus
R TS SENEE-INT PLIGHATO 06143,06 P4 et 16, 2024 R T SENEE-INT AIGAITO 06:39.49F1A Cct 16, 2024
ICenter Freq 2.356000000 GHz Avg Type: Log-Pur TRACE[12345 6 ICenter Freq 2.526000000 GHz Avg Type: Log-Pur TRACE[12345 &
PHO Fast -»- Trig:FreeRun Avg[Hald: 100/100 TYPE| MR- PHO Fast -»- Trig:FreeRun Avg[Hald: 100/100 TYRE| MR
IFGalniLow Atcen: 28 dB oer/® NNHNN IFGain:Low Atten: 28 dB oerlP NNNHN
Mkr1 2.402 0 GHz Mkr1 2.480 0 GH
Ref Offset 3.44 dB Ref Offset 3.56 dB
{ggeidy _Ref 20.00 dBm -1.269 dBm| 19 geisty_Ref 20.00 dBm -1.420 dBm
= 100f——4
10 10 4
0 I w0l
. lzm'b", i s
400 ) 1 400 i N
4 [ I Y
o £ - ol 2 !
- Sl PP NP Y W RO DO A OV K Y4 T8 OO 7 LY U 7 S T RS
™ E
Start 2,30600 GHz Stop 2.40600 GHz||| [start 2.47600 GHz Stop 2.57600 GH
f#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts] f#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts]
T N Y | FUNCTION e G FUNCION e
T f 2.4020 GHz| 1,269 dBm T f 2,480 0 GHz| 1,420 dBm
N f 2 dBm N f 24835GHz|  57.238 dBm
M r 23900GHz| 59788 dBm M r 25000 GHz| 49,040 dBm
M i 2382 1GHz| 46228 dBm M i 25:|:nnncuz -49.040 dBm
11 11
12| 12,
s satus s satus
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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 -11.455 8 Pass
CH19 -10.166 8 Pass
CH39 -12.517 8 Pass
GFSK 2Mbps
Power Density Limit
Frequency Result
(dBm/3kHz) (dBm/3KHz)
CHOO -14.727 8 Pass
CH19 -12.933 8 Pass
CH39 -15.026 8 Pass
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1Mbps CHOO Test Mode: 1Mbps CH19

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept Sh

"L [ T ALIGHALTO 0647 A Cxt 16, 2024 AL RE__ S0 AIGAUTO 067,58 P Cxt 16, 2024
2.402000000 GHz Avg Type: Log-Pur TACE12 345 6 2.440000000 GHz Avg Type: LogPwr TACE[1 2345 &
PG Wide —+— Trig:FresRun AvglHold: 1010 TR PG Wide —+— Trig:FresRun AvglHold: 1010 el
WFGain:Low #Atten: 20 4B or/P NNKKN IFGain-Low #Atten: 20 4B terlP NN KK
Mkr1 2.402 160 8 GHz Mkr1 2.440 088 2 GHz
Ref Offset 3.44 dB Ref Offset 3.48 dB
[ggei_Ref 13.44 dBm -11.455 dBm [ggei_Ref 1348 dBm -10.166 dBm
3 3
6.5 1 552 ¢
s s

® &S5
6 %5
Center 2.402000 GHz Span 6.000 MHz Center 2.440000 GHz Span 6.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts)
uso sTATUS uso sTaTus

Test Mode: 2Mbps CHOO

Agilent Spectrum Analyzer - Swept SA

Test Mode: GFSK 1Mbps CH39

Agilent Spectrum Analyzer - Swept Sh

AL RE_ |s0n ALIGHALTO 064545 P Cx 16, 2024 AL RE__ S0 A AIGAUTO 06142/54 A Cx 16, 2024
2.480000000 GHz Avg Type: Log-Pur TACE12 345 6 2.402000000 GHz Avg Type: LogPwr TACE[1 2345 &
PG Wide —+— Trig:FresRun AvglHold: 1010 TR PG Wide —+— Trig:FresRun AvglHold: 1010 TR
WFGain:Low #Atten: 20 4B or/P NNKKN IFGain-Low #Atten: 20 4B terlP NN KK
Mkr1 2.480 099 0 GHz Mkr1 2.401 895 0 GHz
Ref Offset 3.56 dB Ref Offset 3.44 dB
[ggei_Ref 13.56 dBm -12.517 dBm [ggei_Ref 1344 dBm -14.727 dBm
3 3
6.4 655
1 1
164 5
B4 5
%4 f %6
o M . ,r‘
=y 4 ! B V
B84 ®E !
54 756
Center 2.480000 GHz Span 6.000 MHz Center 2.402000 GHz Span 6.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts)
usa saTus: usa sTATUS

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

R R lva Ac EEINT] LIGIALTO 062742 FM Cet 16, 2024 "L G Sua ac SENEE-INT e 06:29, 35 M Cet 16, 204
ICenter Freq 2.440000000 GHz Avg Type: Log-Pur TRACE[12345 6 ICenter Freq 2.480000000 GHz | Avg Type: Log-Pur TRACE[12345 &
PNO: Wide ~»— Trig:FreeRun Avg|Hold: 10110 TvPE |y PHO- Wide -»- Trig:Free Run Avg|Hold: 10110 TvPE |y
IFGainiLow #Atten: 20 4B verle NN iFGainiLow #Atten: 20 dB werl? NNR N
Mkr1 2.439 918 4 GHz Mkr1 2.480 254 4 GHz
Ref Offset 3.48 dB. Ref Offset 356 dB
[ggeidv_Ref 1348 dBm -12.933 dBm [ggeidv_Ref 13.56 dBm -15.026 dBm
3 3
562 644
5 1 .1
5 164 i
5 B4
= 34
4B S u 454
55 & V =¥ ¥
o i 4T
Center 2.440000 GHz Span 6.000 MHz || |Center 2.480000 GHz Span 6.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 633 ms (10001 pts)
usc sanus usc —
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Appendix A.4 Test Results of 6dB BANDWIDTH

GFSK_1Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO0 0.6894 0.5 Pass
CH19 0.6715 0.5 Pass
CH39 0.6159 0.5 Pass
GFSK_2Mbps
Bandwidth (MHz)
Frequency 6dB limit (MHz) | Result
6dB
CHO00 1.175 0.5 Pass
CH19 1.097 0.5 Pass
CH39 1.272 0.5 Pass
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6dB Bandwidth
Test Mode:

GFSK_1Mbps CH19

Agilent Spectrum Analyze

Agilent Spectrum Analyzer - Occupicd BW Occupicd AW

AL RE_ S0 SENSENT] ALIGH AUTOY 06:44:297#4 Ot 16, 2024 AL 3 i SENSENT] ALICH ALTCY 06:47:03794 Ot 16, 2024
2.402000000 GHz Center Freg: 2.402000000 GHz Radio Std: Nene 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: Nene
—»- Trig:Free Run AvglHold: 1010 s Trig:FreeRun AvglHold: 1010
HEGain:Low #écten: 30 4B Radio Device: BTS HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 3.44 dB Ref Offset 3.48 dB
10 dBidiv Ref 23.44 dBm 10 dBidiv Ref 23.48 dBm
Log Log
134 13
3 3
- N VN W A - T i A e L U7 VY
M it e, FiaT manl MY
166 2 165 ""’Y‘ M
%66 P Ww"\\_, %65 w’ LS
355 g WA ] | | IV YT Ml W]
1 Wt Y
456 455
566 565
565 565
Center 2.402 GHz Span 2 MHz Center 2.44 GHz Span 2 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.33I ms #Res BW 100 kHz #VBW 300 kHz Sweep 1.33I ms
Occupied Bandwidth Total Power 5.64 dBm Occupied Bandwidth Total Power 5.74 dBm
1.0698 MHz 1.0648 MHz
Transmit Freq Error 84.259 kHz OBW Power 99.00 % Transmit Freq Error 83.688 kHz OBW Power 99.00 %
x dB Bandwidth 689.4 kHz x dB -6.00 dB x dB Bandwidth 671.5 kHz x dB -6.00 dB
usc sTaTUs usc sTaTUs
Test Mode: GFSK 1Mbps CH39 Test Mode: GFSK 2Mbps CHOO
Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW
" T SENGEINT ALIGNATD 10:2955 W0t 18, 2029 " T SENGEINT ALIGNATD 10212 MOt 18, 2029
Center Freq: 2.480000000 GHz Radio Std: None 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
— s Trig:FreeRun AvglHold: 10H0 s Trig:FreeRun AvglHold: 10H0
HFGain:Low #hcten: 30 4B Radio Device: BTS HIFGainLow #httan: 30 4B Radio Device: BTS
Ref Offset 3.56 dB. Ref Offset 3.44 dB.
10 dBidiv Ref 23.56 dBm 10 dBidiv Ref 23.44 dBm
Log Log
13 13.4
3% 1 1 1 Em 1 1
» ot oot Pt Uin, ey - - w-\.m*wuhr el
i = iying ol B Vo ™
84 ] KJV‘VW | ] ™ b 186 ] _M,'r"‘w ] ‘.rM{\,\
) e e, X r,u‘Jf Ty
=4 P ¥ =6 by
o b s Mt ] e A" " |
et Mt WA (W T
54 56 W
4 =6
6.4 655
Center 2.48 GHz ‘Span 2 MHz Center 2.402 GHz ‘Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 5.44 dBm Occupied Bandwidth Total Power 5.63 dBm
1.0708 MHz 2.0778 MHz
Transmit Freq Error 85.148 kHz OBW Power 99.00 % Transmit Freq Error 75.515 kHz OBW Power 99.00 %
x dB Bandwidth 615.9 kHz xdB -6.00 dB x dB Bandwidth 1.175 MHz xdB -6.00 dB
uss staTus uss staTus
Test Mode: GFESK 2Mbps CH19 Test Mode: GFESK 2Mbps CH39
Agilent Spectrum Analyzer - Occupicd BW Agilent Spectrum Analyzer - Occupicd BW
AL RE_s0n ac SENSENT] ALIGH AUTOY 06:37:237#4 Ot 16, 2024 AL RE_ S0 ac SENSENT] ALICH ALTCY 06:50: 16,744 Ot 16, 2024
2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: Nene 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: Nene
—»- Trig:Free Run AvglHold: 1010 s Trig:FreeRun AvglHold: 1010
#IFGain:Love Rétten: 30 dB Radio Device: BTS #IFGain:Love #Atten: 30 dB Radio Device: BTS
Ref Offset 3.48 dB Ref Offset 3.56 dB
10 dBidiv Ref 23.48 dBm 10 dBidiv Ref 23.56 dBm
Log Log
3 iE]
3
P e PRLLE VAP e I S .
155 WN‘[’AMU n Mm\lj\ 164 A w%vw WVN‘M Ty
) Ve f
%5 L e %4 ol "\",.\,
Y Y B4 P PSS | I 1 I A lmwvm«flu
v
565 564
565 564
Center 2.44 GHz Span 4 MHz Center 2.48 GHz Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 5.88 dBm Occupied Bandwidth Total Power 5.62 dBm
2.0973 MHz 2.0703 MHz
Transmit Freq Error 87.971 kHz OBW Power 99.00 % Transmit Freq Error 92.019 kHz OBW Power 99.00 %
x dB Bandwidth 1.097 MHz x dB -6.00 dB x dB Bandwidth 1.272 MHz x dB -6.00 dB
usc sTaTUs usc sTaTUs
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Appendix A.5 Test Results of Maximum Conducted Power

For FCC:
Measured of Average Power o
Mode Frequency [MHZz] Conducted [dBm] W Limit [W]
2402 0.714 0.0012 <1.0
BLE_1Mbps 2440 0.75 0.0012 <1.0
2480 0.681 0.0012 <1.0
2402 3.205 0.0021 <1.0
BLE_2Mbps 2440 3.249 0.0021 <1.0
2480 3.171 0.0021 <1.0
Note:

1) The cable loss is taken into account in results.
2) Antenna gain(G) BLE: -0.85 dBi
e.i.r.p.=P(AVG power)+ G, which is far below the 4 W
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