CTI &0 8

Report No. : EED32P80121201 Page 1 of 35

Appendix: Bluetooth LE
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Appendix A: DTS Bandwidth

Test Result
DTS BW o .
TestMode | Antenna | Frequency[MHz] MHzZ] FL[MHZ] FH[MHz] | LimitfMHZz] | Verdict
z
BLE_1M Ant1 2402 0.668 2401.684 | 2402.352 0.5 PASS
BLE_1M Ant1 2440 0.664 2439.696 | 2440.360 0.5 PASS
BLE_1M Ant1 2480 0.652 2479.708 | 2480.360 0.5 PASS

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com
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Test Graphs

EIE=

i Keysight Spectrum Analyzer - Swept SA
Xl RL | RF [50Q DC | | | SENSE:INT] | ALTGN AUTO | 02:46:36 PMFeb 13, 2023
Center Freq 2.402000000 GHz : #Avg Type: RMS

PNO: Wide —+— 17ig: Free Run Avg|Hold: 100100

IFGain:Low #Atten: 40 dB

Ref Offset 1261 dB
00

CenterFreq
2402000000 GHz

StartFreq
2.400000000 GHz

"~ Span 4.000 MHz|
Sweep 1.000 s (1001 pts) [

Auto Man

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION 1DTH FUNCTION VALUE _
N [1[f] 2.401 684 GHz 5099dBm | [ | {
A N [1[f] 2402 032 GHz 0766dBm| | | ]
B Em 66BKkHZ|(A) 024508 | | | Freq Offset

) P 15 3 Y PO I — 0Hz

BLE_1M-Ant1-2402
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i Keysight Spectrum Ana\yzer SweptSA

| SENSE:INT| | ALIGN AUTO  |02:51:48 PM
#Avg Type:RMS
PNO: Wide —+— 17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 12.47 dB
Ref 30.00 dBrm

"~ Span 4.000 MHz|
#Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =~

1 l!llll_'l___

pd N [1[f]  2440036GHz[  1898dBm| | | |

[ AM[1]F[(A)  66AkHzl(A) 0562 | [ |
]

EIE=

CenterFreq
2440000000 GHz

StartFreq
2438000000 GHz

StopFreq
2442000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

BLE_1M-Ant1-2440
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i Keysight Spectrum Ana\yzer SweptSA

| SENSE:INT| | ALIGN AUTO  |02:55:12 PM
#Avg Type:RMS
PNO: Wide —+— 17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 12.37 dB
Ref 30.00 dBrm

"~ Span 4.000 MHz|
#Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| SCL| FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =~

1 l!llll_'l___

pd N [1[f]  2480040GHz[  4719dBm[ | | |

[ AM[1]F[(A)  652kHzl(A)  of30dB] [ 0 [ |
]

EIE=

CenterFreq
2480000000 GHz

StartFreq
2478000000 GHz

StopFreq
2.482000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0Hz

BLE_1M-Ant1-2480
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Appendix B: Occupied Channel Bandwidth
Test Result

Limit
TestMode | Antenna | Frequency[MHz] | OCB [MHZz] FL[MHZ] FH[MHZ] MHz] Verdict

V4

BLE_1M Ant1 2402 1.0676 2401.5050 | 2402.5726
BLE_1M Ant1 2440 1.0650 2439.5111 | 2440.5761
BLE_1M Ant1 2480 1.1373 2479.4971 | 2480.6344

www.cti-cert.com

E-mail:info@cti-cer

com  Complaint call:0755-33681700

Complaint E-mail:complaint@cti-cert.com



CTI &0 8

Report No. : EED32P80121201 Page 8 of 35

Test Graphs

i Keysight Spectrum Analyzer - Occupied BW

BN
[ SENSEINT] | ALIGNAUTO  [02:48:09 PMFeb 13,2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
— Trig: Free Run Avg|Hold: 100100
#FGain:Low #Atten: 40 dB Radio Device: BTS

Mkr1 2.402032 GHz
Refs0o0cem 0.11041 dBm|

CenterFreq
2402000000 GHz

Center 2402 GHz
#Res BW 43 kHz #VBW 130 kHz Sweep 2.067 ms

Span 4 MHz CFstep

400.000 kHz

Auto Man

Occupied Bandwidth Total Power 8.15 dBm el
1.0676 MHz FreqOfset

TransmitFreqError ~ 38.836kHz  OBW Power 99.00 % i

x dB Bandwidth 1.278 MHz xdB -26.00 dB

BLE_1M-Ant1-2402
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i Keysight Spectrum Analyzer - Occupied BW

BN
09 OC | | SENSEINT] | ALIGNAUTO  [02:51:57 PMFeb 13, 2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
— Trig: Free Run Avg|Hold: 100100
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 1247 dB Mkr1 2.440024 GHz
Ref 30.00 dBm

CenterFreq
2440000000 GHz

Center 244 GHz
#Res BW 43 kHz #VBW 130 kHz Sweep 2.067 ms

Span 4 MHz CFstep

400.000 kHz
Auto Man
Occupied Bandwidth Total Power 9.29 dBm

A
1.0650 MHz Freq Offset

TransmitFreq Error ~ 43.564kHz  OBW Power 99.00 % e
x dB Bandwidth 1286 MHz ~ xdB -26.00 dB

BLE_1M-Ant1-2440
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i Keysight Spectrum Analyzer - Occupied BW

EIE=
09 OC | [ SENSE:INT] | ALIGNAUTO  [02:55:22 PMFeb 13, 2023
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
— Trig: Free Run Avg|Hold: 100100
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 12.37 dB
Ref 30.00 dBm

2.480000000 GHz

Center 248 GHz
#Res BW 43 kHz #VBW 130 kHz Sweep 2.067 ms

Span 4 MHz CF Step

400.000 kHz

Auto Man

Occupied Bandwidth Total Power 9.08 dBm el
1.1373 MHz FreqOfset

TransmitFreqError ~ 65.745kHz ~ OBW Power 99.00 % i

x dB Bandwidth 1.362 MHz xdB -26.00 dB

BLE_1M-Ant1-2480
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Appendix C: Maximum conducted output power

Test Result

Page 11 of 35

Conducted

Conducted
TestMode | Antenna | Frequency[MHz] Peak L Verdict

Limit[dBm]

Powert[dBm]

BLE_1M Ant1 2402 1.14 <30 PASS
BLE_1M Ant1 2440 2.22 <30 PASS
BLE_1M Ant1 2480 218 <30 PASS

Hotline:400-6788-333  www.cti-cert.com

E-mail:info@cti-cer

com Complaint call:0755-33681700

Complaint E-mail:complaint@cti-cert.com
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Test Graphs

i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

i RL | RE e | | SENSE:INT] | ALTGN AUTO | 02:48:16 PMF

Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Fast —w- T17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 1261 dB
Ref 30.00 dBm

J Center Freq
201 l— 2.402000000 GHz
‘ StartFreq
2.399000000 GHz

600.000 kHz
Auto Man

Freq Offset
0Hz

#VBW 6.0 MHz

BLE_1M-Ant1-2402
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i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

RL | R 0C |

| SENSE:INT] | ALTGN AUTO | 02:52:06 PMFeb 13, 2023

#Avg Type:RMS
PNO: Fast —w- T17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 1247 dB
Ref 30.00 dBm

CenterFreq
2440000000 GHz

\
|

StartFreq
2437000000 GHz

StopFreq
2.443000000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.440000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

BLE_1M-Ant1-2440
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i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

RL | R 0C |

| SENSE:INT] | ALTGN AUTO  |02:55:32 PMFeb 13, 2023

#Avg Type:RMS
PNO: Fast —w- T17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 40 dB

Ref Offset 12.37 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

\
|

StartFreq
2477000000 GHz

StopFreq
2483000000 GHz

CF Step
600.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.480000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

BLE_1M-Ant1-2480
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Appendix D: Maximum power spectral density

Test Result

TestMode Antenna Frequency[MHz] Result{[dBm/3kHz] Limit[dBm/3kHz] | Verdict

BLE_1M Ant1 2402 -13.53 <8.00 PASS
BLE_1M Ant1 2440 -11.76 <8.00 PASS
BLE_1M Ant1 2480 -12.06 <8.00 PASS

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com
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Test Graphs

BN

i Keysight Spectrum Analyzer - Swept SA

| SENSE:INT] | ALTGN AUTO  |02:48:43PMFeb 13,2023
#Avg Type:RMS
Trig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30dB

Mkr1 2.402 030 31 GHz
Effozfﬁ.e&&zférﬁs | +13.526 dBm

‘ Center Freq
| | . | I { ' - | 2402000000 GHz

StartFreq
2401332000 GHz

133,600 kHz
Auto Man

Freq Offset
0Hz

Center 2.4020000 GHz Span 1.336 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 142.0 ms (30000 pts

MSG BTATUS

BLE_1M-Ant1-2402--13.53-0.00-0.00-0.00
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BN

i Keysight Spectrum Analyzer - Swept SA

Rl [ w® 0C | | SENSE:INT] | ALTGN AUTO  |02:52:33 PMFeb 13, 2023
#Avg Type:RMS

PNO: Wide —+— 17ig: Free Run Avg|Hold: 100100

IFGain:Low #Atten: 30dB

Mkr1 2.440 029 64 GHz
Rel 20,00 G | 11761 dBm

Center Freq
I | | 1 | ' ' T g 2440000000 GHz

StartFreq
2439336000 GHz

StopFreq
2440664000 GHz

CF Step
132.800 kHz
Auto Man

Freq Offset
0Hz

B

L | |
A
. !

|

|

Center 2.4400000 GHz Span 1.328 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 142.0 ms (30000 pts

MSG BTATUS

BLE_1M-Ant1-2440--11.76-0.00-0.00-0.00
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BN

i Keysight Spectrum Analyzer - Swept SA

Rl [ w® 0C | | SENSE:INT] | ALTGN AUTO |02:56:00 PMFeb 13, 2023
#Avg Type:RMS

PNO: Wide —+— 17ig: Free Run Avg|Hold: 100100

IFGain:Low #Atten: 30dB

MKkr1 2.480 035 10 GHz
Effofﬁf&&zﬂrﬁs | -12.059 dBm

CenterFreq
2480000000 GHz

StartFreq
2479348000 GHz

StopFreq
2.480652000 GHz

CF Step
130.400 kHz
Auto Man

Freq Offset
0Hz

Center 2.4300000 GHz Span 1.304 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 138.0 ms (30000 pts

MSG BTATUS

BLE_1M-Ant1-2480--12.06-0.00-0.00-0.00
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Appendix E: Band edge measurements

Test Result

Frequency ReflLevel Result Limit
TestMode | Antenna | ChName Verdict
[MHZz] [dBm] [dBm] [dBm]
BLE_1M Ant1 Low 2402 0.49 -40.41 <-19.51 PASS
BLE_1M Ant1 High 2480 1.43 -43.82 <-18.57 PASS

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com
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Test Graphs

u Keysight Spectrum Ana\yzer Swept SA EH_@J&/
| | 0 | SENSE:INT] | ALTGN AUTO | 02:48:54 PMFeb 13, 2023
#Avg Type:RMS
PNO: Fast —w— 17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 1261 dB
00

CenterFreq
2352500000 GHz

StartFreq
2.300000000 GHz

Stop 2.40500 GHz
Sweep 10.07 ms (1001 pts) R 0L [t
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION 1DTH FUNCTION VALUE _
N [1[f] 2402 060 GHz 0492 @8m [ [ ] {
A N [1[f] 2400000GHz|  43240dBm[ | [ ]

EY N (1 (1] 2390000GHz|  47582dBm[ | | | FreqOffset
Y N [1]f] 2310 uoo GHz| 603M4dBm| [ [ ] 0Hz

MSG BTATUS

BLE_1M-Ant1-Low-2402-0.49
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i Keysight Spectrum Ana\yzer SweptSA EH_@J&/
| | SENSE:INT] | ALTGN AUTQ | 02:56:10 PM
#Avg Type:RMS
PNO: Fast —w— 17ig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 12.37 dB
Ref 20.00 dBrm

CenterFreq
2510000000 GHz

StartFreq
2.470000000 GHz

StopFreq
2550000000 GHz

Stop 2.55000 GHz CFStep
Sweep 7.667 ms (1001 pts) RIS 0L [t
Auto Man

MKR| MODE TRC| SCL| FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =~

 C T T T e e 000 |

LN 1 f 2m3s0cH:  deBtodBm | | |

B N 1 r 2s0000GH2| 4%0p6dBm | | | FreqOffset

N1 f| 251780GHs| 438zdBm | | | 0Hz
[ P —— o i —

MSG BTATUS

BLE_1M-Ant1-High-2480-1.43




CTI &0 8

Report No. : EED32P80121201 Page 22 of 35

Appendix F: Conducted Spurious Emission

Test Result
Frequency FreqRange RefLevel
TestMode | Antenna Result[dBm] | Limit[dBm] | Verdict
[MHz] [MHz] [dBm]
BLE_1M Ant1 2402 0~Reference 0.71 0.71 PASS
BLE_1M Ant1 2402 30~1000 0.71 -58.27 <-19.29 PASS
BLE_1M Ant1 2402 1000~26500 0.71 -35.8 <-19.29 PASS
BLE_1M Ant1 2440 0~Reference 1.94 1.94 PASS
BLE_1M Ant1 2440 30~1000 1.94 -58.33 <-18.06 PASS
BLE_1M Ant1 2440 1000~26500 1.94 -41.52 <-18.06 PASS
BLE_1M Ant1 2480 0~Reference 1.78 1.78 --- PASS
BLE_1M Ant1 2480 30~1000 1.78 -57.56 <-18.22 PASS
BLE_1M Ant1 2480 1000~26500 1.78 -49.58 <-18.22 PASS
Hotline:400-6788-333  www.cti-cert.com  E-mail:info( com Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com
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Test Graphs

i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

i RL | RE e | | SENSE:INT] | ALTGN AUTO 02:49:38 PMF

Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Wide C,J Trig: Free Run Avg|Hold:>10110
IFGain:Low #Atten: 30dB

Ref Offset 1261 dB
Ref 30.00 dBm

J Center Freq
201 l— 2.402000000 GHz
‘ StartFreq
2.400500000 GHz

300.000 kHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz

BLE_1M-Ant1-2402-0~Reference-0.71
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BN

i Keysight Spectrum Analyzer - Swept SA
M RL | r 0C | | SENSE:INT] | ALTGN AUTO  |02:49:46 PMFeb 13, 2023

Center Freq 515.000000 MHz : #Avg Type: RMS
PNO: Fast —w— T1rig: Free Run Avg|Hold: 30/30

IFGain:Low #Atten: 20dB

Mkr1 733.93 MHz
Effof 500 dB | -58.266 dBm

1.000000000 GHz

97.000000 MHz
Auto Man

—i |
| FreqOffset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts

MSG BTATUS

BLE_1M-Ant1-2402-30~1000-0.71
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Page 25 of 35

:ﬁ Keysight Spectrum Analyzer - Swept SA
el RL | r ils

.Marker 2 2.48240000000

|02:51:13 PMFeb 13, 2023

| SENSE:INT] | ALTGN AUTO
#Avg Type:RMS

Avg|Hold: 30/30

| 500

|
0 GHz :
Trig: Free Run

BN

PNO: Fast —+—
IFGain:Low  #Atten: 20dB Select Marker
>
Ref Offset 12,61 cB :
i [
Normal
A
| Delta
||
Fixed>
] I
Off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION 1DTH FUNCTIONVALUE  » |
1 MIEEEE 2402 50 GHz 0008dBm| | [ W |
AN [1]f] 248240GHz|  35797dBm[ [ [ ]
it O S .
I Properties»
||
More
10 10of2
11 I R R B R - _
< 1 3
N3G STATUS |

BLE_1M-Ant1-2402-1000~26500-0.71
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i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

RL | R 0C |

| SENSE:INT] | ALTGN AUTO | 02:53:06 PMFeb 13, 2023

#Avg Type:RMS
PNO: Wide G, Trig: Free Run Avg|Hold:>10110
IFGain:Low #Atten: 30dB

Ref Offset 1247 dB
Ref 30.00 dBm

CenterFreq
2440000000 GHz

.
=

00k

2438500000 GHz

StopFreq
2441500000 GHz

‘ : : : ‘ StartFreq

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.440000 GHz
#Res BW 100 kHz #VBW 300 kHz

BLE_1M-Ant1-2440-0~Reference-1.94
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BN

i Keysight Spectrum Analyzer - Swept SA
M RL | r 0C | | SENSE:INT] | ALTGN AUTO  |02:53:13PMFeb 13, 2023

Center Freq 515.000000 MHz : #Avg Type: RMS
PNO: Fast —w— T1rig: Free Run Avg|Hold: 30/30

IFGain:Low #Atten: 20dB

Mkr1 880.46 MHz
Ref Dffset 12.47 dB -58.333 dBm

1.000000000 GHz

97.000000 MHz
Auto Man

g
' Freq Offset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts

MSG BTATUS

BLE_1M-Ant1-2440-30~1000-1.94
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i Keysight Spectrum Analyzer - SweptSA EH_@J&/
' LR 500 OC ' [ SENSENT] [ ALGNAUTO [02:54:39PM
Center Freq 13. 750000000 GHz : #Avg Type: RMS

PNO: Fast —w— T1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 20 dB

Ref Offset 12.47 B Mkr2 2.348 95 GHz

Ref 15.00d8m  -A1.522dBm)

CenterFreq
13750000000 GHz

StartFreq
1.000000000 GHz

| StopFreq
26500000000 GHz

CF Step
2550000000 GHz
Auto Man

MKR| MODE TRC| SCL| FUNCTION | FUNCTIONWIDTH FUNCTION VALUE =~

1 MEEEEE T e — 00 |

AN [1]f] 234805GHz|  41522dBm[ [ [ ]
3 Y i N Freq Offset

0Hz

BLE_1M-Ant1-2440-1000~26500-1.94
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i Keysight Spectrum Analyzer - Swept SA EH_@_‘\&/

RL | R 0C |

| SENSE:INT] | ALTGN AUTO | 02:56:23 PMFeb 13, 2023

#Avg Type:RMS
PNO: Wide G, Trig: Free Run Avg|Hold:>10110
IFGain:Low #Atten: 30dB

Ref Offset 12.37 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

\
|

StartFreq
2478500000 GHz

StopFreq
2481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset
0Hz

Center 2.480000 GHz
#Res BW 100 kHz #VBW 300 kHz

BLE_1M-Ant1-2480-0~Reference-1.78
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BN

i Keysight Spectrum Analyzer - Swept SA
M RL | r 0C | | SENSE:INT] | ALTGN AUTO  |02:56:30 PMFeb 13, 2023

Center Freq 515.000000 MHz : #Avg Type: RMS
PNO: Fast —w— T1rig: Free Run Avg|Hold: 30/30

IFGain:Low #Atten: 20dB

Mkr1 738.71 MHz
Ref Dffset 12.37 dB -57.563 dBm

1.000000000 GHz

97.000000 MHz
Auto Man

Freq Offset
0Hz

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts

MSG BTATUS

BLE_1M-Ant1-2480-30~1000-1.78
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i Keysight Spectrum Analyzer - Swept SA

EIE=
| SENSE:INT] | ALIGN AUTO  [02:57:57 PM

Ref Level 15.00 Fhug Type: RNIS : Amplitude

PNO: Fast —w— T1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 20dB Y Axis Unit’
Ref Offset 12.37 dB et g
Ref 15.00 dBrm | I
Ref Lvl Offset
1237dB

#VEW 300 kHz

MKR| MODE TRC| SCL FUNCTION FUNCTION 1DTH FUNCTION VALUE &
1 MIEEEE 2479 85 GHz 1 589 @Bm [ [ ]
AN [1]f] 124055GHz|  49580dBm[ | [ ]

3 Y T i N |

BLE_1M-Ant1-2480-1000~26500-1.78
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Appendix G: Duty Cycle
Test Result

ON Time Period | Duty Cycle Duty Cycle
TestMode | Antenna | Frequency[MHz]

[ms] [ms] [%] Factor[dB]

BLE_1M Ant1 2402 0.44 0.63 69.84 1.56
BLE_1M Ant1 2440 0.44 0.63 69.84 1.56
BLE_1M Ant1 2480 0.43 0.62 69.35 1.59
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Test Graphs
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