Annex for FCC BLE

Test Report No.: CTL2104135021-WF02

Appendix A: DTS Bandwidth

Test Result
DTS BW o :
TestMode | Antenna | Channel MHz] FL[MHZ] FH[MHz] | Limit{MHz] | Verdict
z
2402 0.668 2401.664 2402.332 0.5 PASS
BLE_BT4.0 Ant1 2440 0.668 2439.660 2440.328 0.5 PASS
2480 0.676 2479.660 2480.336 0.5 PASS
2402 1.136 2401.440 2402.576 0.5 PASS
BLE_BT5.0 Ant1 2440 1.140 2439.432 2440.572 0.5 PASS
2480 1.144 2479.440 2480.584 0.5 PASS
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Appendix B: Occupied Channel Bandwidth

Test Result

TestMode | Antenna | Channel | OCB [MHZz] FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
2402 1.0150 2401.498 2402.513 - PASS

BLE_BT4.0 Ant1 2440 1.0255 2439.493 2440.519 - PASS
2480 1.0259 2479.492 2480.518 - PASS

2402 2.0680 2400.987 2403.055 - PASS

BLE_BT5.0 Ant1 2440 2.0667 2438.986 2441.052 - PASS
2480 2.0620 2478.987 2481.049 - PASS
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Appendix C: Maximum conducted output power

Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 3.54 <=30 PASS

BLE_BT4.0 Ant1 2440 4.61 <=30 PASS
2480 4.88 <=30 PASS

2402 3.56 <=30 PASS

BLE_BT5.0 Ant1 2440 4.89 <=30 PASS
2480 5.04 <=30 PASS

Test Graphs
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Appendix D: Maximum power spectral density

Test Result
TestMode Antenna Channel Result{dBm/3-100kHz] | Limit[dBm/3kHz] | Verdict
2402 -12.93 <=8 PASS
BLE_BT4.0 Ant1 2440 -10.55 <=8 PASS
2480 -11.23 <=8 PASS
2402 -14.7 <=8 PASS
BLE_BT5.0 Ant1 2440 -12.24 <=8 PASS
2480 -12.44 <=8 PASS

Test Graphs
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Appendix E: Band edge measurements

Test Result
TestMode | Antenna | ChName | Channel | RefLevel[dBm] | Result{dBm] | Limit[dBm] | Verdict
Low 2402 3.37 -48.16 <=-16.63 | PASS
BLE_BT4.0 Ant1
High 2480 4.75 -49.39 <=-15.25 | PASS
Low 2402 3.69 -28.87 <=-16.32 | PASS
BLE_BT5.0 Ant1
High 2480 4.78 -48.21 <=-15.22 | PASS
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Test Graphs
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Appendix F: Conducted Spurious Emission

Test Result
Antenn | Channe | FregRange RefLevel Result{dBm | Limit[dBm | Verdic
TestMode
a | [MHZz] [dBm] ] ] t
Reference 3.57 3.57 - PASS
2402 30~3000 30~3000 -47.405 <=-16.429 | PASS
3000~2650 | 3000~2650
-37.934 <=-16.429 | PASS
0 0
Reference 4.29 4.29 --- PASS
BLE_BT4. 30~3000 30~3000 -47.553 <=-15.71 PASS
Ant1 2440
0 3000~2650 | 3000~2650
-36.936 <=-15.71 PASS
0 0
Reference 4.63 4.63 - PASS
2480 30~3000 30~3000 -47.867 <=-15.37 PASS
3000~2650 | 3000~2650
-36.425 <=-15.37 PASS
0 0
Reference 2.87 2.87 --- PASS
2402 30~3000 30~3000 -47.979 <=-17.134 | PASS
3000~2650 | 3000~2650
-37.26 <=-17.134 | PASS
0 0
Reference 3.72 3.72 --- PASS
BLE_BTS5. 30~3000 30~3000 -45.172 <=-16.282 | PASS
Ant1 2440
0 3000~2650 | 3000~2650
-36.673 <=-16.282 | PASS
0 0
Reference 4.18 4.18 - PASS
2480 30~3000 30~3000 -44.532 <=-15.824 | PASS
3000~2650 | 3000~2650
0 0 -37.789 <=-15.824 | PASS
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Test Graphs
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BLE_BT4.0_Ant1_2440 3000~26500
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StopFreq
2481500000 GHz

Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

BLE_BT4.0_Ant1_2480_30~3000
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| Keysight Spectrum Anslyzer - Swept SA

Center Freq 1.515000000 GHz . #Avg Type: RMS
BN st —r- Trig: FreeRun AvgHold: 100/100
IFGain:Low 2Atten: 30 dB

n MKkr1 2.637 7 GHZ
Ref 20.00 dem -47.867 dBm|

Stop 3.000 GHz
#VBW 300 kHz Sweep 283.9 ms (1001 pts)

CenterFreq
1515000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
3.000000000 GHz

[gstatus

BLE_BT4.0_Ant1_2480_3000~26500

| Keysight Spectrum Analyzer - Swept SA

[A\ALTGN AUTO/NO RE

RL F 0 AC
Center Freq 14.750000000 GHz . #Avg Type: RMS
O Tost —» Trig: Free Run AvglHold: 100

IFGain:Low £Atten: 30 dB

. Mkr1 25.501 3 GHz
Rer 20.00 dBm -36.425 dBm

Start 3.00 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.246 s (8001 pts)

Auto Tune|

CenterFreq
14.750000000 GHz|

StartFreq
3.000000000 GHz,

Stop Freq
26.500000000 GHz,

CFStep
2.350000000 GHz

[gsTetus

BLE_BT5.0_Ant1_2402 0~Reference

| Keysight Spectrum Anslyzer - Siwept SA

#Avg Type: RMS
—»— Trig: Free Run Avg|Hold: 100/100
SAtten: 30 dB
B Mkr1 2.401 973 GHz|
Ref Offset 8.47 dB
Ref 28.47 dBm 2.866 dBm|

CenterFreq
2402000000 GHz,

|——

StartFreq
2.400500000 GHz
|

StopFreq
2403500000 GHz
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BLE_BT5.0_Ant1_2402_30~3000

| Keysight Spectrum Anslyzer - Swept SA

RL F AC
Center Freq 1.515000000 GHz .
PNO: Fast —>— 1rig: FreeRun

IFGain:Low #Atten: 30 dB

. Mkr1 2.510 0 GHZ
Ref 20.00 dem 47.979 dBm

CenterFreq
1515000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
3.000000000 GHz

CFStep
297.000000 MHz

Stop 3.000 GHz
#VBW 300 kHz Sweep 283.9 ms (1001 pts),

BLE_BT5.0_Ant1_2402_3000~26500

e Keysight Spectrum Analyzer - Swept SA

RL R AC [\ ALTGN AUTO/NO
Center Freq 14.750000000 GHz . #Avg Type: RMS
O Tost —r- Trig: Free Run Avg|Hold: 10D

IFGainiow _#Atten: 30 dB

. Nkr1 26.241 5 GHZ
Rer 20.00 dem -37.260 dBm

CenterFreq
14750000000 GHz

StartFreq
3.000000000 GHz

StopFreq
26.500000000 GHz,

CFStep
2.350000000 GHz,

Start 3.00 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.246 s (8001 pts)

BLE_BT5.0_Ant1_2440 O~Reference
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| Keysight Spectrum Anslyzer - Swept SA

RL

A ATe

Center Freq 2.440000000 GHz

'PNO: Wide ~»— 1rig: Free Run Avg|Hold
IFGain:Low #Atten: 30 dB

Ref Offset8.47 dB
Ref 28.47 dBm

#VBW 300 kHz

#Avg Type:RMS

: 100100

Mkr1 2.439 970 GHz|
3.718 dBm|

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

[gstatus

CenterFreq
2.440000000 GHz|

StartFreq
2438500000 GHz,

Stop Freq
2441500000 GHz

CFStep
300.000 kHz

BLE_BT5.0_Ant1_2440_30~3000

| Keysight Spectrum Analyzer - Swept SA

A\ AL

RL ¥ 0 AC
Center Freq 1.515000000 GHz

PNO: Fast —>— 1rig: FreeRun

#Avg Type:RMS
Avg|Hold: 1001100

IFGain:Low £Atten: 30 dB

Ref Offset 847 dB
Ref 20.00 dBm

#VBW 300 kHz

Mkr1 38.9 MHz|
-45.172 dBm

Auto Tune|

CenterFreq
1.515000000 GHz|

StartFreq
30.000000 MHz

Stop Freq
3.000000000 GHz

-EI

CF Stej
297.000000 MHz,

Stop 3.000 GHz
Sweep 283.9 ms (1001 pts)

[gsTetus

BLE_BT5.0_Ant1_2440_3000~26500

| Keysight Spectrum Anslyzer - Siwept SA

Ref Offset 8.47 dB
Ref 20.00 dBm

== Trig: Free Run
#Atten: 30 dB

#Avg Type:RMS
AvglHold: 1010

Mkr1 25.580 6 GHZ
-36.673 dBm

e
CenterFreq
14750000000 GHz
[
StartFreq
3.000000000 GHz,
| Ee—
Stop Freq|
26500000000 GHz

CFStep
2.350000000 GHz
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BLE_BT5.0_Ant1_2480_0~Reference

| Keysight Spectrum Anslyzer - Swept SA

RL F AC
Center Freq 2.480000000 GHz .
SN Wide s Trig: Free Run

IFGain:Low #Atten: 30 dB

Avg|Hold: 1001100

. Mkr1 2.479 979 GHZ
Ref 3847 dem 4.176 dBm

CenterFreq
2.480000000 GHz|

StartFreq
2478500000 GHz,

Stop Freq
2481500000 GHz

Span 3.000 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

[ sTetus

BLE_BT5.0_Ant1_2480_30~3000

e Keysight Spectrum Analyzer - Swept SA

AAIG

RL R AC SEI LSE u
Center Freq 1.515000000 GHz . #Avg Type: RMS
BN Fost —r Trig: Free Run AvgHold: 100/100
IFGain:Low #Atten: 30 dB

. Mkr1 38.9 MHZ
Rer 20.00 dem -44.532 dBm

CenterFreq
1515000000 GHz

StartFreq
30.000000 MHz|

StopFreq
3,000000000 GHz

Stop 3.000 GHz
#VBW 300 kHz Sweep 283.9 ms (1001 pts)

BLE_BT5.0_Ant1_2480_3000~26500
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| Keysight Spectrum Anslyzer - Swept SA

RL RF AC
Center Freq 14.750000000 GHz

Ref Offset8.47 dB
Ref 20.00 dBm

#Res BW 100 kHz

IFGain:}

e

PNOQ: Fast ~—»— 1rig: FreeRun Avg|Hold: 1010
Low #Atten: 30 dB

#VBW 300 kHz

#Avg Type:RMS

Mkr1 25.571 8 GHZ Auto Tune
-37.789 dBm) -

CenterFreq
14750000000 GHz

| i ammmnnn
StartFreq
3.000000000 GHz,
) [
Stop Freq|
26500000000 GHz
e

CFStep
2.350000000 GHz
Auto Man

FreqOffset
0Hz|

Scale Type
Stop 26.50 GHz |5 Lin

Sweep 2.246 5 (8001 pts) _
[ staTus
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