Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330

Report No.: TZ0059241201FRF02

Appendix Test Data for BLE (Conducted Measurement)

Product Name: Watch Receiver
Trade Mark: Bellman & Symfon
Test Model: BE3330
FCC ID: 2APAKBE3330

Environmental Conditions

Temperature: 22.7°C

Relative Humidity: 55%

ATM Pressure:

100.0 kPa
Test Engineer: Allen Lai
Supervised by: Hugo Chen
NOTE N/A

Appendix A: DTS Bandwidth & Occupied Channel Bandwidth

Test Result
Test Occupied DTS BW DTS BW Pass or
Test Mode , o
Frequency Bandwidth (MHz) (MHz) Limits Fail
2402 1.056 0.698 =0.5 Pass
GFSK_1Mbps 2440 1.058 0.701 =0.5 Pass
2480 1.060 0.696 =0.5 Pass
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2APAKBE3330

Report No.: TZ0059241201FRF02

Fﬁ Keysight Spectrum Analyzer - Occupied BW

= e

il RL RE 500 AC

Center Freq 2.40200000 GHz

#|FGain:Low

CORREC

| SENSE:INT] | ALIGN AUTO

‘DS:SE:‘U AMDec 25,2024

—— Trig: Free Run

Center Freq: 2.402000000 GHz
Avg|Held: 10110
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Frequency

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
1.0561 MHz

1.589 kHz
1.265 MHz x dB

#VBW 100 kHz

Total Power 9.95 dBm

OBW Power 99.00 %

-26.00 dB

STATUS

CenterFreq
2.402000000 GHz

Freq Offset
0 Hz

Test_Graph_LE1M_ANT1_2402_1Mbps_OBW

Fﬁ Keysight Spectrum Analyzer - Occupied BW

= e

l RL RF 500 AC CORREC

Center Freq 2.440000000 GHz

#|FGain:Low

| SENSE:INT] | ALIGN AUTO

‘DQ:D3148 AMDec 25,2024

Center Freq: 2.440000000 GHz
—— Trig: Free Run
#Atten: 30 dB

Avg|Held: 10110

Radio Std: None

Radio Device: BTS

Frequency

Ref 20.00 dBm

Center 2.44 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.0576 MHz

1.368 kHz
1.268 MHz

Span 3 MHz
Sweep 4.133 ms

#VBW 100 kHz

Total Power 10.2 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Test_Graph_LE1M_ANT1_2440_1Mbps_OBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330

Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer - Occupied BW

[l

500 AC CORREC [ SENSE:INT]

ALIGN AUTO

[09:06:43 AM Dec 25, 2024

[
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

—— 1rig: Free Run
#FGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.48 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power

1.0595 MHz
1.352 kHz
1.266 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Avg|Held: 10/10

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.480000000 GHz

Span 3 MHz
Sweep 4.133 ms|

10.6 dBm

99.00 %
-26.00 dB

IMSG

STATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_OBW

ri Keysight Spectrum Analyzer - Occupied BW

CORREC [ SENSE:INT]

ALIGN AUTO

[08:58:51 AM Dec 25, 2024

oA [
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz

#FGain:Low

—— 1rig: Free Run
#Atten: 30 dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

1.0771 MHz
252 Hz
697.8 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Mkr1 2.402003 GHz

2.402000000 GHz

10.2 dBm

99.00 %
-6.00 dB

Test_Graph_LE1M_ANT1_2402_1Mbps_DTSBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer - Occupied BW [ S|

0 RL RF 500 AC CORREC [ SENSE:INT] [ ALIGN AUTO  [09:03:58 AM Dec 25, 2024

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Held: 10/10

——
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.440003 GHz

Ref 20.00 dBm

2.440000000 GHz

Center 2.44 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 10.5 dBm
1.0806 MHz

Transmit Freq Error 906 Hz OBW Power 99.00 %
x dB Bandwidth 701.5 kHz xdB -6.00 dB

IM SG STATUS

Test_Graph_LE1M_ANT1_2440 1Mbps_DTSBW

ri Keysight Spectrum Analyzer - Occupied BW = ==
0 RL RF 500 AC CORREC [ SENSE:INT] | ALIGN AUTO [ 09:06:54 AM Dec 25, 2024
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
w»—~ 1rig: Free Run Avg|Held: 10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

2.480000000 GHz

Center 2.48 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 10.8 dBm
1.0828 MHz

Transmit Freq Error 261 Hz OBW Power 99.00 %
x dB Bandwidth 696.4 kHz xdB -6.00 dB

IM SG STATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_DTSBW
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Appendix B: Maximum peak conducted output power

Test Result Peak

Test Mode Test Frequency Peak Power Limits B
(MHz) (dBm) (dBm)
2402 3.591 <30 Pass
GFSK_1Mbps 2440 3.904 <30 Pass
2480 4.150 <30 Pass
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Test Graphs Peak

ALIGN AUTO ‘DS:SQ:Dﬁ AM

Avj Type: Log-Pwr
Avg|Hold: 100/100

SENSE:INT|

PNO: Fast —#— 1rig: Free Run
IFGain:Low #Atten: 40 dB

Mkr1 2.402 268 GHz
3.991 dBm

Span 5.000 MHz
Sweep 1.066 ms (1000 pts)

STATUS

#/BW 5.0 MHz

Test_ Graph_LE1M_ANT1_2402_1Mbps_Peak Power

5 | [ ALIGN AUTO [ 09:04:14 AM
Center Freq 2.440000000 GHz . Avg Type: Log-Pwr

PNO: Fast —#— 1rig: Free Run Avg|Held: 100/100
#Atten: 40 dB

Fﬁ Keysight Spectrum Analyzer - Swept SA
Xl RL [ 500 AC | CORREC

SENSE:INT|

IFGain:Low

10 dBidiv  Ref 30.00 dBm
Log

Span 5.000 MHz
Sweep 1.066 ms (1000 pts)

#/BW 5.0 MHz

Test_Graph_LE1M_ANT1_2440_1Mbps_Peak Power
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

r‘ Keysight Spectrum Analyzer - 'Swapt SA
0 RL RF AC CORREC [ SENSE:INT] | ALIGN AUTO  [09:07:08 AM De:

Center Freq 2.480000000 GHz Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.480 258 GHz
1LUgBid|v Ref 30.00 dBm 4.150 dBm

#VBW 5.0 MHz Sweep 1.066 ms (1000 pts)

Test Graph LE1M_ANT1_ 2480 1Mbps_Peak Power
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02
Appendix C: Maximum peak power spectral density
Test Result
Test Frequenc Power densit imi
Test Mode < 4 4 Limit Pass or Fail

(MHz) (dBm/3kHz) (dBm/3kHz)

2402 -11.778 <8 Pass
GFSK_1Mbps 2440 -11.566 <8 Pass

2480 -11.274 <8 Pass
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Test Graphs

r Keysight Spectrum Analyzer - Swept SA
RL RF o AC | CORREC | SENSE:INT| | ALIGN AUTO [ 08:59:20 AM
Avg Type: Log-Pwr

PNO: Wide —+— 1rig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

10 dBidlv Ref 20.00 dBm

N
.
.

#VBW 10 kHz Sweep 110.4 ms (1000 pts)

STATUS

Test_Graph_LE1M_ANT1_2402_1Mbps_PSD

Fﬁ Keysight Spectrum Analyzer - Swept SA
[ RL | 0Q AC | CORREC | SENSE:INT| | ALIGN AUTO ‘DQ:EM:ZS AM De

Avg Type: Log-Pwr

.Center Freq 2. 440000000 GHz
PNO: Wide —+— 1rig: Free Run Avg|Held: 100/100

IFGain:Low #Atten: 30 dB

10 dBidlv Ref 20.00 dBm

#VBW 10 kHz Sweep 110.9 ms (1000 pts)

STATUS

Test_Graph_LE1M_ANT1_2440_1Mbps_PSD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer - Swept 5A
0 RL RF 0 AC CORREC [ SENSE:INT] [ ALIGN AUTO

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PN e —»— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB N

Mkr1 2.479 974 4 GHz
Ref 20.00 dBm -11.274 dBm

Center 2.4800000 GHz Span 1.044 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 110.1 ms (1000 pts)

IMSG STATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_PSD
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Appendix D: Band edge measurements

Test Result
Frequency Ref. Level Result Limit
Test Mode Ch. Name Verdict
[MHZz] [dBm] [dBm] [dBm]
GFSK_1Mbps Low 2402 3.573 -46.096 <-16.43 Pass
GFSK_1Mbps High 2480 4.181 -57.836 <-15.82 Pass
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Test Graphs

Fﬁ Keysight Spectrum Anal

SENSE:INT| | ALIGN AUTO 09:00:20 AM

Avg Type: Log-Pwr
PNO: Fast —+— 1rig: Free Run Avg|Held: 10110
IFGain:Low #Atten: 30 dB

10 dBidiv Ref 20.00 dBm
Log

CF Step
1.700000 MHz

MKR| MODE| TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

1 INAEEER 2.402 009 2 GHz 3.673dBm| |
2.400 000 0 GHz -46.096 dBm
2.394 002 5 GHz -47.249 dBm

Do~ RWRN

Test Graph_LE1M_ANT1_ 2402 1Mbps_Lower Band Edge Emissions

ri Keysight Spectrum Analyzer - Swept SA

Xl RL RF 50 Q  AC CORREC SENSE:INT ALIGN AUTO 09:08:23 AM Dec 25, 2024
Center Freq 2.487500000 GHz . Avg Type: Log-Pwr LE

PNO: Fast —»— 1rig: Free Run Avg|Held: 10/10
IFGain:Low #Atten: 30 dB

10 dBidiv.__ Ref 20.00 dBm
Log

Span 25.00 MHz
Sweep 4.000 ms (30000 pts

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

gl N [1]f[ = 24800052GHz{  4181dBm| |
| N [1]f] 2.483 500 0 GHz
[ N [1]f] 2.487 987 9 GHz
I

WO~ AWRN

m

Test Graph_LE1M_ANT1_2480_1Mbps_Higher Band Edge Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Appendix E: Conducted Spurious Emission

Test Result
S ods Frequency Freq. Range Ref. Level Result Limit Verdict
[MHZz] [MHz] [dBm] [dBm] [dBm]

GFSK_1Mbps 2402 0~Reference 3.488 3.488 Pass
GFSK_1Mbps 2402 30~2390 3.488 -40.938 <-16.51 Pass
GFSK_1Mbps 2402 2483.5~25000 3.488 -39.958 <-16.51 Pass
GFSK_1Mbps 2440 0~Reference 3.799 3.799 Pass
GFSK_1Mbps 2440 30~2400 3.799 -40.184 <-16.20 Pass
GFSK_1Mbps 2440 2483.5~25000 3.799 -39.785 <-16.20 Pass
GFSK_1Mbps 2480 0~Reference 4.130 4.130 Pass
GFSK_1Mbps 2480 30~2400 4.130 -40.365 <-15.87 Pass
GFSK_1Mbps 2480 2500~26500 4.130 -39.762 <-15.87 Pass
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Shenzhen Tongzhou Testing Co.,Ltd

Test Graphs

FCC ID: 2APAKBE3330

Report No.: TZ0059241201FRF02

r Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO 08:59:32 AM

SENSE:INT|

RL RF Q AC | CORREC

PNO: Wide —+— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Avj Type: Log-Pwr
Avg|Held: 10110

10 dBidlv Ref 20.00 dBm

#/BW 300 kHz

Sweep 2.000 ms (30000 pts

STATUS

Test_Graph_LE1M_ANT1_2402_1Mbps_Reference Level

Fﬁ Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO

SENSE:INT|

RL | 0Q AC | CORREC

.Center Freq 1. 210000000 GHz
PNO: Fast —+— 1rig: Free Run

#Atten: 30 dB

IFGain:Low

Avj Type: Log-Pwr
Avg|Held: 10110

10 dBidlv Ref 20.00 dBm

#/BW 300 kHz

Mkr1 2.305 90 GHz
-40.938 dBm

Sweep 226.0 ms (30000 pts

STATUS

Test_Graph_LE1M_ANT1_2402_1Mbps_Lower Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer
X RL RF SENSE:INT] ALIGN AUTO
Center Freq 13.741750000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

#VBW 300 kHz Sweep 2.152 s (30000 pts

Test_Graph_LE1M_ANT1_2402_1Mbps_Higher Band Emissions

ri Keysight Spectrum Analyzer - Swept SA [E=RE=m
RL RF 500Q AC | CORREC | SENSE:INT| ALIGN AUTO | 09:04:39 AMDec 25, 2024
Avg Type: Log-Pwr

.Center req 2.440000000 GHz )
PNO: Wide —»— 1rig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 30 dB

Mkr1 2.440 002 4 GHZ

Center Freq
2.440000000 GHz

StartFreq
2.438500000 GHz

Stop Freq
2.441500000 GHz

#VBW 300 kHz Sweep 2.000 ms (30000 pts

Test_Graph_LE1M_ANT1_2440 1Mbps_Reference Level
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

1LU Et;ledw Ref 20.00 dBm

#VBW 300 kHz Sweep 228.0 ms (30000 pts

Test Graph LE1M_ANT1_ 2440 1Mbps_Lower Band Emissions

ru Keysight Spectrum Analyzer - Swept SA =
[ | 509 AC | CORREC | SENSE:INT] ALIGN AUTO [ 09:05:16 AMDec 25, 2024
Center Freq 13.741750000 GHz Avg Type: Log-Pwr

PNO: Fast —»— T1rig: Free Run Avg|Held: 10/10

IFGain:Low #Atten: 30 dB

Mkr1 2.536 0 GHz
1LU gBidw Ref 20.00 dBm

Center Freq
13.741750000 GHz

StartFreq
2.483500000 GHz

Stop Freq
25.000000000 GHz

CF Step

#VBW 300 kHz Sweep 2.152 s (30000 pts

IMSG STATUS

Test Graph_LE1M_ANT1_2440_ 1Mbps_Higher Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer

X RL RF | SENSE:INT] ALIGN AUTO

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Wide —»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

#VBW 300 kHz Sweep 2.000 ms (30000 pts

Test Graph LE1M_ANT1 2480 1Mbps_Reference Level

ri Keysight Spectrum Analyzer - Swept SA
g Rl [ rF 500 AC | CORREC | SENSE:INT] ALIGN AUTO | 09:07:46 AM Dec 25, 2024
Center Freq 1.215000000 GHz ) Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10
IFGain:Low #Atten: 30 dB

Mkr1 2.367 77 GHz

#VBW 300 kHz Sweep 228.0 ms (30000 pts

IMSG STATUS

Center Freq
1215000000 GHz

Test_Graph_LE1M_ANT1_2480_ 1Mbps_Lower Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

ri Keysight Spectrum Analyzer - Swept 5A
0 RL RF AC [ SENSE:INT] [ ALIGN AUTO

Center Freq 13. Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 10/10

IFGain:Low #Atten: 30 dB N

Mkr1 2.575 8 GHz
Ref 20.00 dBm -39.762 dBm

Center 13.75 GHz - Span 22.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.152 s (30000 pts

IMSG STATUS

Test_Graph_LE1M_ANT1_2480_1Mbps_Higher Band Emissions
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Appendix F: Duty Cycle

Test Result
. ) Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode (MHz] ms] ms] %] Factor
z ms ms

j [dB]
GFSK_1Mbps 2402 0.394 0.625 62.96 2.01
GFSK_1Mbps 2440 0.016 0.247 6.31 12
GFSK_1Mbps 2480 0.394 0.625 62.99 2.01
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Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

Test Graphs

BE Keysight Spectrum Analyzer - Swept SA =R
50 ©Q AC CORREC SENSE:INT| ALIGN AUTO 08:58:55 AM Dec 25, 2024 F
Center Freq 2.402000000 GHz Avg Type: RMS A« [eeney
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Q
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StartFreq
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StopFreq
2.402000000 GHz
|
CF Step
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BE Keysight Spectrum Analyzer - Swept SA
RL RE [ 50Q AC | CORREC | SENSE:INT | ALIGN AUTO _ |09:04:02 AM Dec 25, 2024

Center Freq 2.440000000 GHz Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
1LD gBidw Ref 30.00 dBm . |
CenterFreq
2.440000000 GHz
|
StartFreq
2.440000000 GHz
|
StopFreq
2.440000000 GHz
g |
CF Step
8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
1 NEEERY a198us|  As3tdBm| | R
3 ISR B — 17T S —— —
3 s670us|  1894dBm| | | | Freq Offset
S R e B E— O He
5 [
5 I
7
8
9

BLE_1M-Ant1-2440

Page 20 of 21



Shenzhen Tongzhou Testing Co.,Ltd FCC ID: 2APAKBE3330 Report No.: TZ0059241201FRF02

BE Keysight Spectrum Analyzer - Swept SA ===
T Q! [ SENSE:INT] | ALIGN AUTO  [09:06:57 AM E
Center Freq 2.480000000 GHz ] Avg Type: RMS bt
PNO: Fast b T1rig: FreeRun
IFGain:Low #Atten: 40 dB
Mkr3 1.004 ms 0 THNe
Ref 30.00 dBm ~22.98 dBmipEE—_———
Center Freq
2.480000000 GHz
B e |
StartFreq
2.480000000 GHz
|
Stop Freq
2.480000000 GHz
||
Center 2.480000000 GHz CF Step
Res BW 8 MHz #VBW 50 MHz* 8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
N 1 t] 37o1us|  1956dBml | i |
A N [1[t]  7727ps[  2427dBm| |
eI N [41[t] 1004ms|  -2208dBm| Freq Offset
4 0Hz
5 E
6
7
8
9
10
1 N B R R R
MSG STATUS
BLE_1M-Ant1-2480
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