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Appendix: Bluetooth LE

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



CTI &0 48

Report No. EED32N81246301 Page 2 of 35
Contents

Appendix A: DTS BaNdWidth........cocuiiiiiiiiiiicceeeee et 3
TESERESUIL......oeeeie ettt ettt 3
TESE GraAPRNS. ...ttt ettt sttt et enes 4

Appendix B: Occupied Channel BandWidth............cccoviiiiiiiiiiiiiieecec e 7
TESERESUIL......oeeec ettt et ettt 7
TESE GraAPRNS. ...ttt ettt sttt enen 8

Appendix C: Maximum conducted OULPUL POWET.........ccvieeiiiiiiiiieiieeeee et 11
Test Result................ L 8 3 1o e R N AN 11
TESE GraAPRNS. ...ttt ettt bbbkttt n et 12

Appendix D: Maximum power spectral denSity........cccecvveiiiiiiiiiieiiie e 15
Test Result
Test Graphs

Appendix E: Band edge MEaSUrEMENTS. .......cccciiieiie ettt eeiee e e eeeeeeireeseteeeseseeeereesnraeeeenes 19
TESERESUIL.......oeec ettt bbbttt s 19
TESE GraAPRNS. ...ttt ettt bbbtk b et 20

Appendix F: Conducted Spurious EMISSION........co.uieiiiriiiiiriieie ettt 22
Test Result................ X8 B 1 e RN LN
Test Graphs

APPENIX G: DULY CYCIB ...ttt ettt ettt e et e et e e s ae e e s beeesabeesebeeennaeenns 32
TESERESUIL......oeec ettt ettt st 32
Test Graph8. %Y. BN e RSN 33

Hotline:400-6788 www.cti-cert.com  E-mail:info( cert.com  Complaint call:0755-33681700 ) nt E-mai




CTI &0 48

Report No. EED32N81246301 Page 3 of 35

Appendix A: DTS Bandwidth

Test Result

Test Mode | Antenna | Channel | DTS BW [MHZz] FL[MHZ] FH[MHz] | Limit{MHz] | Verdict
2402 0.684 2401.652 2402.336 0.5 PASS

BLE_1M Ant1 2440 0.648 2439.664 2440.312 0.5 PASS
2480 0.676 2479.636 2480.312 0.5 PASS

2402 1.148 2401.420 2402.568 0.5 PASS

BLE_2M Ant1 2440 1.144 2439.424 2440.568 0.5 PASS
2480 1.124 2479.424 2480.548 0.5 PASS
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Test Graphs
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Appendix B: Occupied Channel Bandwidth

Test Result
Test Mode | Antenna | Channel | OCB [MHZz] FL[MHZ] FH[MHZz] | LimitfMHz] | Verdict
2402 1.0184 2401.486 2402.504 - PASS
BLE_1M Ant1 2440 1.0287 2439.484 2440.512 - PASS
2480 1.0281 2479.477 2480.505 - PASS
2402 2.0665 2400.974 2403.040 - PASS
BLE_2M Ant1 2440 2.0698 2438.973 2441.042 - PASS
2480 2.0515 2478.982 2481.034 - PASS
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Appendix C: Maximum conducted output power

Test Result

Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.04 <=30 PASS
BLE_1M Ant1 2440 0.65 <=30 PASS
2480 0.7 <=30 PASS
2402 1.1 <=30 PASS
BLE_2M Ant1 2440 0.75 <=30 PASS
2480 0.76 <=30 PASS
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Appendix D: Maximum power spectral density

Test Result

Test Mode Antenna Channel Result{[dBm/3-100kHz] | Limit[dBm/3kHz] | Verdict
2402 -14.41 <=8 PASS

BLE_1M Ant1 2440 -14.58 <=8 PASS
2480 -14.68 <=8 PASS

2402 -17.18 <=8 PASS

BLE_2M Ant1 2440 -17.46 <=8 PASS
2480 -17.82 <=8 PASS
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Appendix E: Band edge measurements

Test Result

Ref
Test Mode | Antenna | Ch Name | Channel Result{[dBm] | Limit[dBm] | Verdict
Level[dBm]

Low 2402 0.56 -45.99 <=-19.44 | PASS
BLE_1M Ant1

High 2480 0.08 -45.72 <=-19.92 | PASS

Low 2402 0.45 -32.17 <=-19.55 | PASS
BLE_2M Ant1

High 2480 -0.09 -44.56 <=-20.09 | PASS

com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com

www.cti-cert.com  E-mail:info




££ 30 48 U

Report No. EED32N81246301

Test Graphs

Page 20 of 35

BLE_1M_Ant1_Low_2402

Waytlght Spectrum Anshass - Swept S

[ 352 | z : #Avg Type: RMS
Center Freq 2.352500000 G L M;ﬂale: ERa:
WGainow  SAtten: 30 dB

Ref Offset 136 dB
Ref 20.00 dBm

Center Freq|
2.352500000 GHz

StartFreq
2300000000 GHz

StopFreq
2406000000 GHz
I

Stop 2.40500 GHz CF Step
#VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz
= = = ——— |Aute Man

[ 1 Freq Offset
310 00 Iz |
2.315 750 GHz |

s

ZBwmam

B

Waytlght Spectrum Anshass - Swept S

Cent L. ) z : #Avg Type: RMS
Center Freq 2.510000000 G L M;ﬂale: ERa:
WGainow  SAtten: 30 dB

Center Freq|
2510000000 GHz

StartFreq
2470000000 GHz

Istart 247000 GHz ] ] ] ] ) Stop 2.55000 GHz
FRes BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)

Ioomummman s g

B




CTI &0 48

Report No. EED32N81246301 Page 21 of 35

BLE_2M_Ant1_Low_2402

Waytlght Spectrum Anshass - Swept S

Center Freq 2.352500000 GHz : #vg Type: RMS

PHO: Fast —+— 17ig: Free Run AwgiHold: 300300
Whalntow  SAtten: 30 dB
Ref Offset 136 d
Ref 20.00 dBm
Center Freq|
2352500000 GHz|
e ||
StartFreq
[ | 2300000000 GHz
—
2406000000 GHz,
J—
Stop 2.40500 GHz| CF Step
#VBW 300 kHz Sweep 10.07 ms (1001 pts) 10.500000 MHz
o
2
3 i {
4 0000 GHz |
5 384 960 GHz |

ZBwmam

B

Waytlght Spectrum Anshass - Swept S

[ L. ) z : #Avg Type: RMS
Center Freq 2.510000000 G L M;ﬂale: ERa:
WGainow  SAtten: 30 dB

Ref Offset 13,65 dB
Ref 20.00 dBm

it Center Freq|
2510000000 GHz

StartFreq
2470000000 GHz
|
Stop Freq
2,550000000 GHz,
[

Stop 2.55000 GHz CF Step
FRes BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8000000 MHz
Auto Man

Freq Offset

Soomummmun s 5

B

STATUS




CTI &0 48

Report No. EED32N81246301 Page 22 of 35

Appendix F: Conducted Spurious Emission

Test Result

Channe | Freq Range Ref Level
Test Mode | Antenna Result[dBm] | Limit[dBm] | Verdict
I [MHZz] [dBm]

Reference -0.01 -0.01 - PASS

2402 30~1000 -54.799 <=-20.008 | PASS

1000~26500 -31.41 <=-20.008 | PASS

Reference -0.66 -0.66 - PASS

BLE_1M Ant1 2440 30~1000 -57.962 <=-20.66 | PASS
1000~26500 -29.079 <=-20.66 | PASS

Reference -0.42 -0.42 - PASS

2480 30~1000 -56.642 <=-20.419 | PASS

1000~26500 -30.705 <=-20.419 | PASS

Reference 0.01 0.01 - PASS

2402 30~1000 -57.193 <=-19.992 | PASS

1000~26500 -34.489 <=-19.992 | PASS

Reference -0.47 -0.47 - PASS

BLE_2M Ant1 2440 30~1000 -55.588 <=-20.468 | PASS
1000~26500 -30.188 <=-20.468 | PASS

Reference -0.47 -0.47 - PASS

2480 30~1000 -57.38 <=-20.474 | PASS

1000~26500 -33.538 <=-20.474 | 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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H#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts|




CTI &0 48

Report No. EED32N81246301 Page 26 of 35

BLE_1M_Ant1_2480_0~Reference

HAvg Type: RMS.
Trig: Free Run
#htien: 30 dB

0 Wide —*—

Center Freq|
2480000000 GHz

I—

StartFreq
2478500000 GHz
[Ee=——ruo=——

Stop Freq
2481500000 GHz,

" Span 3.000 MHz

[Center 2.480000 GHz
#Res BIN 100 kHz #VBW 300 kHz Sweep 1,000 ms (1001 pts)

BLE_1M_Ant1_2480_30~1000

Cent X 0 HAvg Type: RMS
Center Freq 515.000000 v-o e M‘:‘ B

B GainLow Shtten: 20 dB

915 7 Auto Tune
Ref Offset 1365 dB 1Hz
Ref 20,00 dBm 642 | _

Center Freq|
515.000000 MHz

I
StartFreq
30,000000 MHz
[Ee=——ruo=——

. Stop Freq
1.000000000 GHz,

(—
CF step

“Stop 1,0000 GHz

Start 30.0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94,00 ms (30001 pts]
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BLE_1M_Ant1_2480_1000~26500

HAvg Type: RMS
Trig: Free Run AvgHald: 1010
#Atten: 20 4B

Ref Offset 1365 dB
Ref 20,00 dBm

Center Freq|
13.750000000 GHz|
I—

StartFreq
1/000000000 GHz,
[Ee=——ruo=——
Stop Freq
26500000000 GHz

" Stop 26.50 GHz
#VBW 300 kHz Sweep 2.438 s (30001 pts]

HAvg Type: RMS
Trig: Free Run AvgiHeld: 1001100
#Atten: 30 4B

40 Wiidh
T T R - | = T T T | Auto Tune
Re #1136 dB : :
Rel; 3000 4B L _

Center Freq|
2.402000000 GHz

I

StartFreq
2400500000 GHz
[Ee=——ruo=——
Stop Freq
2403500000 GHz,

(—
CF step

. " Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

|Center 2.402000 GHz
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BLE_2M_Ant1_2402_30~1000

Waytlght Spectrum Anshass - Swept S

Cent . | : #Avg Type: RMS
Center Freq 515.000000 v-o L i B
B GalnLow #Aten: 20 dB

Ref Offset 136 dB
Ref 20,00 dBm

Center Freq|
515.000000 MHz

StartFreq
30,000000 MHz

Ee=———
StopFreq

Start 30.0 MHz
es BW 100 kHz #VBW 300 kHz

BLE_2M_Ant1_2402_1000~26500

Kyight Spactrum Anahss - St 52
[ Freq 13.750000000 GHz #Avg Type: RMS

PHO: Fast —+— 17ig: Free Run AvgHold: 1040
B GalnLow #Aten: 20 dB

T e 7 Auto Tune|
Ref Offset 136 dB :
Ref 20,00 dBm

Center Freq|
13.750000000 GHz|

I——

StartFreq
1.000000000 GHz|
I—

Stop Freq
26500000000 GHz,

lstart1.00GHz ) ) ) - " Stop 26.50 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts|
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BLE_2M_Ant1_2440_0~Reference

HAvg Type: RMS.
Trig: Free Run
#htien: 30 dB

0 Wide —*—

[center 2.420000 GHz
#Res BIN 100 kHz

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

Center Freq|
2.440000000 GHz

I—

StartFreq
2438500000 GHz
[Ee=——ruo=——

Stop Freq
2441500000 GHz,

" Span 3.000 MHz

BLE_2M_Ant1_2440_30~1000

HAvg Type: RMS

Center Freq 515.000000 MHz Awgitald: 1040

PHG: Fast —+— 17ig: Free Run
B GainLow Shtten: 20 dB

Ref Offset 1363 dB
Ref 20,00 dBm

Start 30.0 MHz
H#Res BW 100 kHz

#VBW 300 kHz

Sweep 94,00 ms (30001 pts]

Center Freq|
515.000000 MHz

I
StartFreq
30,000000 MHz
[Ee=——ruo=——

. Stop Freq
1.000000000 GHz,

(—
CF step

“Stop 1,0000 GHz
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BLE_2M_Ant1_2440_1000~26500

Center Freq 13.750000000 r“: R

B GainLow Shtten: 20 dB

Ref Offset 1363 dB
Ref 20,00 dBm

#VBW 300 kHz

#Avg Type: RMS
AwgiHeld: 1010

Center Freq|
13.750000000 GHz|

I—
StartFreq
1/000000000 GHz,
E—

. Stop Freq
26500000000 GHz

" Stop 26.50 GHz
Sweep 2438 s (30001 pts]

Trig: Free Run
#htien: 30 dB

Re! et 1365 dB
Ref 30,00 dBm

[Center 2.480000 GHz
#Res BIN 100 kHz #VBW 300 kHz

#Avg Type: RMS
AwgHold: 100100

Center Freq|
2480000000 GHz

I

StartFreq
2478500000 GHz
[Ee=——ruo=——
Stop Freq
2451500000 GHz,

(—
CF step

" Span 3.000 MHz
Sweep 1.000 ms (1001 pts)
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BLE_2M_Ant1_2480_30~1000

Waytlght Spectrum Anshass - Swept S

Cent . | : #Avg Type: RMS
Center Freq 515.000000 v-o L i B
B GalnLow #Aten: 20 dB

Ref Offset 1365 dB
Ref 20,00 dBm

Center Freq|
515.000000 MHz

StartFreq
30,000000 MHz

Ee=———
StopFreq

Start 30.0 MHz
es BW 100 kHz #VBW 300 kHz

BLE_2M_Ant1_2480_1000~26500

Kyight Spactrum Anahss - St 52
[ Freq 13.750000000 GHz #Avg Type: RMS

PHO: Fast —+— 17ig: Free Run AvgHold: 1040
B GalnLow #Aten: 20 dB

e e TR Auto Tune
Ref Offset 1365 dB 33,
Ref 20,00 dBm L

Center Freq|
13.750000000 GHz|

I
StartFreq
1/000000000 GHz,
I—

. Stop Freq
26500000000 GHz

lstart1.00GHz ) ) ) - " Stop 26.50 GHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts|
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Appendix G: Duty Cycle
Test Result
Transmission Transmission Duty
Test Mode | Antenna Channel Limit Verdict
Duration [ms] Period [ms] Cycle [%]
2402 0.39 1.25 31.22 PASS
BLE_1M Ant1 2440 0.39 1.25 31.27 PASS
2480 0.39 1.25 31.25 PASS
2402 0.21 0.62 32.93 PASS
BLE_2M Ant1 2440 0.21 0.62 33.10 PASS
2480 0.21 0.63 32.93 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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BLE_1M_Ant1_2402

Waytlght Spectrum Anshass - Swept S

Center Freq 2.402000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
W GainLow #Atten: 30 dB

Ref Offset 136 dB
Ref 20,00 dBm

[center 2.402000000 GHz
#VBW 8.0 MHz Sweep 5.000 m:

Span 0 Hz
s (8000 pts)

Center Freq|
2.402000000 GHz

I—
StartFreq
2402000000 GHz
——

Stop Freq
2402000000 GHz|

CF step

BLE_1M_Ant1_2440

Waytlght Spectrum Anshass - Swept S

Center Freq 2.440000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
W GainLow #Atten: 30 dB

Ref Offset 1363 dB
Ref 20,00 dBm

|Center 2.440000000 GHz

#VBW 8.0 MHz Sweep 5.000 m:

Span 0 Hz
s (8000 pts)

Center Freq|
2.440000000 GHz
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BLE_1M_Ant1_2480

Waytlght Spectrum Anshass - Swept S

[ Freq 2.480000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
B GalnLow #Atten: 30 dB

Ref Offset 1365 dB
Ref 20,00 dBm

) Span 0 Hz
Sweep 5.000 ms (3000 pts)

[center 2.480000000 GHz
#VBW 8.0 MHz

Center Freq|
2480000000 GHz

BLE_2M_Ant1_2402

Waytlght Spectrum Anshass - Swept S

Center Freq 2.402000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
W GainLow #Atten: 30 dB

Miset 136 dB
0.00 dBm

R R R

Span 0 Hz
Sweep 5.000 ms (3000 pts)

[center 2.402000000 GHz
|Res BW 8 MHz

#VBW 8.0 MHz

Center Freq|
2.402000000 GHz

I——

StartFreq
2402000000 GHz
——

Stop Freq
2402000000 GHz|
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BLE_2M_Ant1_2440

Waytlght Spectrum Anshass - Swept S

Center Freq 2.440000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
W GainLow #Atten: 30 dB

Ref Offset 13,
Ref 20,00

) Span 0 Hz
#VBW 8.0 MHz Sweep 5.000 ms (3000 pts)

[center 2.440000000 GHz

Center Freq|
2.440000000 GHz

BLE_2M_Ant1_2480

Waytlght Spectrum Anshass - Swept S

[ Freq 2.480000000 GHz Trig Delay-2000ms  #Avg Type: RMS
PHO: Fast e 1TIQ: Video
B GalnLow #Atten: 30 dB

MTset 1365 dB
0.00 dBm

[center 2.480000000 GHz B B B - ) Span 0 Hz
|Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (3000 pts)

Center Freq|
2480000000 GHz

I——

StartFreq
2480000000 GHz
[Ee=———— |

Stop Freq
2480000000 GHz|

*** End of Report ***






