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Appendix Test Data for BLE (Conducted Measurement)

Product Name: Waterproof Bluetooth
Trade Mark: /
Test Model: BTR-4C
FCC ID: 2BTKR-BTR-4C

Environmental Conditions

Temperature: 23.5C
Relative Humidity: 58%
ATM Pressure: 100.0 kPa
Test Engineer: Allen Lai
Supervised by: Max Zhang
NOTE N/A

Appendix A: DTS Bandwidth

Test Result
Test Mode | Antenna egtency DTS BW ot o Himit Verdict
[MHz] [MHz] [MHz] [MHz] [MHz]

BLE_1M Ant1 2402 0.708 2401.648 2402.356 0.5 PASS
BLE_1M Ant1 2440 0.688 2439.648 2440.336 0.5 PASS
BLE_1M Ant1 2480 0.684 2479.656 2480.340 0.5 PASS
BLE_2M Ant1 2402 1.448 2401.260 2402.708 0.5 PASS
BLE_2M Ant1 2440 1.200 2439.400 2440.600 0.5 PASS
BLE_2M Ant1 2480 1.168 2479.420 2480.588 0.5 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type: RNS

Center Freq 2.402000000 GHz
AvglHold: 1007100

PNO: Wide -+ 11ig: Free Run
IFGain:Lows HAtten: 40 dB

: AMKr3 708 kHZ
Ref Offset9.62 4B py
Ref 30.00 cBm 0,065 d8

Span 4.000 MHz;
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

[ f] 2401648 GHz £.425 dBm
1] 2402024 GHz 0554 dBm
H (& 708 kHz 0,085 dB

KR MODE| TRC 0L " ¥ FUNCTION FUNCTION WIDTH FUNCTIDNVALLE A

<
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Frequency

CenterFreq
2.402000000 GHz|

StartFreq
2.400000000 GHz|

StopFreq
2.404000000 GHz
J—

CF Step
400.000 kHz|
Auto Man

Freq Offset.
OHz|

uss STATUS

BLE_1M-Ant1-2402-PASS

0 RL | AC
Center Freq 2.440000000 GHz )
PNC: Wide —»—- 11ig:Free Run
IFGain:Lows HAtten: 40 dB

Avg|Hold: 100/100

Ref Offset9.92 dB
Ref 30.00 dBm

‘Center 2.440000 GHz Span 4.000 MHz
#Res BW 100 kHz #VBIN 300 kHz Sweep 1.000 ms (1001 pts)

WER MODE TRC SCL 13 Y
L] 2439648 GHz 54 dB
2440004 GHz| 2182 dEy

i 688 kHz 0

FUNCTION  FUNCTION WIDTH FUNCTIONVALE A

=ERE]

<

Frequency

CenterFreq
2,440000000 GHz

StartFreq
2438000000 GHz|

StopFreq
2442000000 GHz|
[

CF Step
400,000 kHz
Auto Man

Freq Offset.
0Hz|

uss STATUS

BLE_1M-Ant1-2440-PASS
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Agilent Spectrum Analyzer - Swept SA

RL FEENETER ; >
Center Freq 2.480000000 GHz . #Aug Type: RMS 5 Frequency
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100 '
IFGain:Low #Atten: 40 dB

Ref Offset9.83 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

StartFreq
2.478000000 GHz|

$StopFreq
2,482000000 GHz
I—

Sp CF Step
#VBW 300 kHz Sweep 1.000 ms (1001 pts) 400000 kHz

Auto Man

FreqOffset
OHz)

10

1 . ! [ | N
¢
usc STATUS

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

684 kHz

IR
|

BLE_1M-Ant1-2480-PASS

Agilent Spectrum Analyzer - Swept S

Frequency

RL [AEETS T
Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGain:Low RAtten: 40 dB
" AMkr3 1.448 MHz|
Ref Offset 962 dB =
Ref 30.00 dBm 0.221dB
CenterFreq|
2.402000000 GHz|
) StartFreq
2.400000000 GHz|
I
$StopFreq
2.404000000 GHz|
I
Span 4.000 MHz CFStep
HRes BW 100 kHz #VBIW 300 kHz Sweep 1.000ms (1001 pts) 400000 kHz
MR MODE TRC SCL ® A FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m L
h[1F]  oaviowgHal amdem [ W
[ W1 f|  oa0iopaGHe| 3207dBm | [ |
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I N I S R
I N I S R
I I N R R
I N I S R
10 I N I S R
1 [ [ [ B
3

usc STATUS

BLE_2M-Ant1-2402-PASS
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Agilent Spectrum Analyzer - Swept SA

RL [3 09 A
Center Freq 2.440000000 GHz

Frequency

Hhug Type: RMS

PNO: Viide ~»- 17ig:Free Run Avg[Hold: 1007100
IFGain:Low RArten: 40 dB
AMk 200 MHzl
Ref Ofsct 932 B AMKr3 1.200 MHZ
Ref 30.00 dBm -0.005 dB
CenterFreq
2.440000000 GHz|
StartFreq|
2.433000000 GHz|
I
$StopFreq
2.442000000 GHz|
I
Span 4.000 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 400,000 kHz
MR MODE TRC SCL ® A FUNCTION FUNCTIONWIDTH FUNCTIONVALE & m Man
[F]  2430400GHz|  92454Bm| J—
Freq Offset
OHz)

10

1 . | | K
¢
usc STATUS

BLE_2M-Ant1-2440-PASS

Agilent Spectrum Analyzer - Swept S

RL [3 S08 AC
Center Freq 2.480000000 GHz

Frequency

#hvg Tpe RS

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100
IFGain:Low RAtten: 40 dB
AMk 68 M
Ref Ofset933 3 ANKr3 1.168 MHz
Ref 30.00 dBm -0.295 dB
CenterFreq|
2.480000000 GHz|
StartFreq
2478000000 GHz|
| I
$StopFreq
2.482000000 GHz|
J—
Span 4.000 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz . 400,000 kHz|
MR MODE TRC SCL ® A FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m L
1 T 249406 Siosdem | | — W
[ n 1 r|  ou00t6GH  sestdem | | |
SEXIERNA AN ox6de [ | FreqOffset
4 [ R R
5 I i
5 [ R R
7 [ R R
8 [ R R
9 [ R R
10 [ R R
1l — [ B
¢ 3
MG STATUS.

BLE_2M-Ant1-2480-PASS
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Appendix B: Occupied Channel Bandwidth
Test Result
Frequency OCB FL FH Limit
Test Mode Antenna Verdict
[MHZz] [MHZ] [MHZ] [MHZ] [MHZ]
BLE_1M Ant1 2402 1.0478 2401.4814 2402.5292 -
BLE_1M Ant1 2440 1.0458 2439.4865 2440.5323 -—
BLE_1M Ant1 2480 1.0528 2479.4839 2480.5367 -—
BLE_2M Ant1 2402 2.0627 2400.9890 2403.0517 -—
BLE_2M Ant1 2440 2.0656 2438.9865 2441.0521 -—
BLE_2M Ant1 2480 2.0644 2478.9875 2481.0519 -—

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

T — ——T

Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 8.62 dB
Ref 30.00 dBm

Center 2.402 GHz
#Res BW 43 kHz

Occupied Bandwidth

Appendix Test Data of the Report No.: TZ0028251114FRF02

Page 6 of 33

10:33:08 4M Dec 05, 2025

— Trig:Free Run AvglHold: 1007100

Center Freq: 2402000000 GHz "~ Radio Ste: None Frequency
RAtten: 40 dB Radio Device: BTS

Mkr1 2.40202 GHz
-2.2099 dBm

#VBW 130 kHz

Total Power

1.0478 MHz

Transmit Freq Error 5.288 kHz

OBW Power 99.00 %

x dB Bandwidth 1.273 MHz xdB -26.00 dB

STATUS

BLE_1M-Ant1-2402

" —w——T

JS RF =0 A

Center Freq 2.440000000 GHz
#IFGain:Low

Ref Offset 8,62 dB
Ref 30.00 dBm

Center 2.44 GHz
#Res BW 43 kHz

Occupied Bandwidth

10:41:1¢ 4M Dec 05, 2025

CeterFreq;2440000000GHz  Radio Ste:None Frequency

s Trig:Free Run Avg|Hold: 100/100

HAtten: 40 dB Radio Device: BTS

Mkr1 2.440012 GHz
-3.3797 dBm

#VEBW 130 kHz

Total Power

1.0458 MHz

Transmit Freq Error 9419 kHz

OBW Power 99.00 %

x dB Bandwidth 1.283 MHz xdB -26.00dB

STATUS

BLE_1M-Ant1-2440
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M Dec 05, 2065

RL 3 AC
Center Freq 2.480000000 GHz

CenterFreq: 2480000000GHz

0 10
Radio Std: None Frequency

Trig: Free Run HAvg[Hold: 100100

o
#IFGain:Low #Atten: 40 dB

Ref Offset 8.83 dB
Ref 30.00 dBm

Center 2.48 GHz

#Res BW 43 kHz #VBW 130 kHz

Occupied Bandwidth Total Power

1.0528 MHz
Transmit Freq Error 10.270 kHz OBW Power
x dB Bandwidth 1.277 MHz xdB

Radio Device: BTS

Mkr1 2.480004 GHz
-3.8518 dBm

99.00%
-26.00 dB

STATUS

BLE_1M-Ant1-2480

i ek

10:46:59 M Dec 05, 2025

RL [3 S08 AC
Center Freq 2.402000000 GHz Center Freg

- 2.402000000 Gz )
Trig: Free Run HAvg[Hold: 100100

o
#IFGainLow  #Atten: 40 dB

Ref Offset 8.62 dB
Ref 30.00 dBm

Center 2402 GHz

#Res BW 43 kHz #VBW 130 kHz

Total Power

Occupied Bandwidth

2.0627 MHz
Transmit Freq Error 20.296 kHz
x dB Bandwidth 2.427 MHz xdB

OBW Power

 None Frequency

Radio Device: BTS

Mkr1 2.402004 GHz
-1.0818 dBm

99.00 %
-26.00 dB

STATUS

BLE_2M-Ant1-2402




Agilent Spectrum Anslyzer - Occupied BW

RL 3 AC
Center Freq 2.440000000 GHz

#IFGain:L ow

Ref Offset 8.82 dB
Ref 30.00 dBm

Center 2.44 GHz
#Res BW 43 kHz

Occupied Bandwidth

Appendix Test Data of the Report No

.. TZ0028251114FRF02
Page 8 of 33

£ AL 0 |10:43:16AM Dec05, 2025

Cemerrrequ 440000000 GHz Radio Std: Nene Frequency

ey~ Trig:Free Run HAvg[Hold: 100100

#Atten: 40 dB Radio Device: BTS

Mkr1 2.440004 GHz
-3.1412 dBm

#VBW 130 kHz

Total Power 4.31dBm

2.0656 MHz

Transmit Freq Error 19.286 kHz OBW Power 99.00 %
x dB Bandwidth 2.408 MHz xdB -26.00 dB

STATUS

BLE_2M-Ant1-2440

i ek

i =L RF 0Q A

Center Freq 2.480000000 GHz
#IFGain:Low

Ref Offset 8.63 dB
Ref 30.00

Center 248 GHz
#Res BW 43 kHz

Occupied Bandwidth
2.0644 MHz

Transmit Freq Error 19.701 kHz OBW Power 99.00 %

x dB Bandwidth 2.407 MHz xdB -26.00 dB

10:51:09 M Dec 05, 205

: 2.480000000 GHz
ey~ Trig:Free Run HAvg[Hold: 100100

CenterFreg "~ Radio Ste: None Frequency

HAgten: 40 dB Radio Device: BTS

Mkr1 2.480004 GHz
-3.9656 dBm

#VBW 130 kHz

Total Power

STATUS

BLE_2M-Ant1-2480
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Appendix C: Maximum peak conducted output power
Test Result Peak
Conducted Peak
Test Frequency Conducted Limit .
Antenna Power Verdict
Mode [MHz] [dBm]
[dBm]
BLE_1M Ant1 2402 0.21 <30 PASS
BLE_1M Ant1 2440 -1.67 <30 PASS
BLE_1M Ant1 2480 -2.41 <30 PASS
BLE_2M Ant1 2402 0.29 <30 PASS
BLE_2M Ant1 2440 -1.71 <30 PASS
BLE_2M Ant1 2480 -2.47 <30 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA
0 L W 1500 AC 1013516 AM Dec 05, A

Center Freq 2.402000000 GHz ) #hug Type: RMS : ey
PHO: Fast —+— 1rig:Free Run AvglHold: 1007100
IFGain:Lows HAtten: 40 dB

Mkr1 2.401 766 00 GHz
Ref Offset 862 dB
Ref 30,00 dBm 0.208 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2.399000000 GHz|

StopFreq
2.405000000 GHz

I
CF Step

600.000 kHz
Man

Auto

Freq Offset.
OHz|

Span 6.000 MHz
#VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2402-PASS

Agilent Spectrum Analyzer - Swept SA
0 L W 1500 AC 104130 40 Dex

Center Freq 2.440000000 GHz ) #hug Type: RMS = ey
PNO: Fast ~—>- 1tig:FreeRun Avg|Hold: 100/100

IFGain:Lows HAtten: 40 dB

Ref Offset 8.82 dB
Ref 30.00 dBm

CenterFreq
2,440000000 GHz

StartFreq
2437000000 GHz|

StopFreq
2443000000 GHz|
I

CF Step
600,000 kHz
Auto Man

Freq Offset.
0Hz|

Span 6.000 MHz
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2440-PASS
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Agilent Spectrum Analyzer - Swept SA
0 FL [NETIS AIGNAUTO | I0:4308AM Do Frequen
Center Freq 2480000000 GHz ) #Aug Type: RMS =8 R

PHO: Fast ~»- 17ig:FreeRun Avg[Hold: 1007100
IFGain:Low #Atten: 40 dB

Ref Offset 8.3 dB
Ref 30.00 dBm

CenterFreq
2480000000 GHz

—

StartFreq
2477000000 GHz|

$StopFreq
2.483000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Center 2.480000 GHz Span 6.000 MHz;
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_1M-Ant1-2480-PASS

10:47:05 A Dec 5,

#hvg Type: RMS Frequency
Trig: Free Run HAvg[Hold: 100100

\FGai:n‘l:‘w - #Atten: 40 dB i i
Mk 2.401 373 75 GHz| IRl
0.285 dBm

CenterFreq
2402000000 GHz|

i—

StartFreq
2.389000000 GHz|

$StopFreq
2.405000000 GHz

Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2402-PASS
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ALGUATO | 10,4522 8M e

#Avg Type: RMS E Frequency
3 ey~ Trig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 40 dB

Mkr1 2.439 520 75 GHz
-1.707 dBm|

CenterFreq
2.440000000 GHz

—

StartFreq
2437000000 GHz|

$StopFreq
2443000000 GHz
J—

CF Step
600,000 kHz
Auto Man

FreqOffset
OHz)

Center 2.440000 GHz Span 6.000 MHz;
Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2440-PASS

10:51:15AMDec 5,

Frequency

=

CenterFreq
2480000000 GHz|

i—

StartFreq
2477000000 GHz|

$StopFreq
2483000000 GHz

Fast == 1rig:FreeRun
IFGain:Low HAgten: 40 dB

Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

BLE_2M-Ant1-2480-PASS
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Appendix D: Maximum peak power spectral density

Test Result
Test Mode Antenna Frequency Result Limit Verdict
[MHz] [dBm/3kHz] [dBm/3kHz]
BLE_1M Ant1 2402 -15.14 <8.00 PASS
BLE_1M Ant1 2440 -17.20 <8.00 PASS
BLE_1M Ant1 2480 -17.86 <8.00 PASS
BLE_2M Ant1 2402 -17.69 <8.00 PASS
BLE_2M Ant1 2440 -19.76 <8.00 PASS
BLE_2M Ant1 2480 -20.47 <8.00 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Agilent Spectrum Analyzer - Swept SA

Hhvg Type: RNS

Center Freq 2.402000000 GHz
AvglHold: 1007100

PHO: Wide -+ 11ig: Free Run
IFGain:Lows HAtten: 30 dB

Mkr 2.401 975 84 GHz
Ref Offset 862 dB
Ref 20,00 dBm -15.139 dBm

CenterFreq
2.402000000 GHz|

I

StartFreq
2401469000 GHz|

"“TF\I,,‘\ A StopFreq
vy f\l My 2402531000 GH
AN \ g

CF Step
106.200 kHz|
Auto Man

Freq Offset.
OHz|

Span 1.062 MHz
#VBW 10 kHz Sweep 112.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2402-PASS

Agilent Spectrum Analyzer - Swept SA
JS RF 0¢ AC
Center Freq 2.440000000 GHz

PNC: Vide —»— 11ig:Free Run
IFGain:Lows HAtten: 30 dB

Avg|Hold: 100/100

" Mkr1 2.430 976 21 GHz
Ref Offset 882 dB
Ref 20,00 dBm -17.203 dBm

CenterFreq
2,440000000 GHz

I

StartFreq
2439484000 GHz|

’1

i

StopFreq
2440516000 GHz|

CF Step
103200 kHz

Freq Offset.
0Hz|

Span 1.032 MHz
Res BW 3.0 kHz #VBW 10 kHz Sweep 110.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2440-PASS
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Cenrer Freq 2 480000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 8.3 dB

Mkr1 2.479 975 7.
Ref 20.00 dBm A7

CenterFreq
2480000000 GHz

—

StartFreq
2479487000 GHz|

T RTLIY Y ] StopFreq
h rh‘{“fu"fl"_‘\ iy 2480613000 GHz

CF Step
102,600 kHz
Auto Man

FreqOffset
OHz)

Span 1.026 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 110.0 ms (30000 pts)

STATUS

BLE_1M-Ant1-2480-PASS

Cenrer Freq 2 402000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig: Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Ref Offset 852 dB Mkr1 2.402 015 68 GHz

Ref 20.00 dBm -17.688 dBm

CenterFreq
2402000000 GHz|

StartFreq
2400914000 GHz|

$StopFreq
2.403085000 GHz

Span 2.172 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 230.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2402-PASS
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CEHTEF Freq 2 4-40[]00000 GHz ) #Avg Type: RMS Frequency
PNO: Viide ~»- 17ig:Free Run Avg|Hold: 1001100 H
IFGain:Low RArten: 30 dB

etz Mkr1 2.440 015 57 GHz
s o

CenterFreq
2.440000000 GHz

—

StartFreq
2.439100000 GHz|

$StopFreq
2,440900000 GHz

If" I “HLJ‘MM "\ "Mk i r'W\\"'ﬁ;IU” *W“ ) fwl i
T R -

FreqOffset
OHz)

Span 1.800 MHz,
Res BIW 3.0 kHz #VBIN 10 kHz Sweep 190.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2440-PASS

Cenrer Freq 2 430000000 GHz ) #Avg Type: RMS
PNO: Viide ~»- 17ig: Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

S Mikrf 2.480 015 856 1 GHz

Ref 20.00 dBm -20.470 dBm

CenterFreq
2480000000 GHz|

StartFreq
2479124000 GHz|

1

$StopFreq
2480876000 GHz

Span 1.752 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 186.0 ms (30000 pts)

STATUS

BLE_2M-Ant1-2480-PASS
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Appendix E: Band edge measurements

Test Result

Test Frequency Ref. Level Result Limit
Antenna Ch. Name Verdict

Mode [MHZz] [dBm] [dBm] [dBm]
BLE_1M Ant1 Low 2402 -0.19 -48.83 <-20.19 PASS
BLE_1M Ant1 High 2480 -2.87 -48.23 <-22.87 PASS
BLE_2M Ant1 Low 2402 -0.56 -31.71 <-20.56 PASS
BLE_2M Ant1 High 2480 -2.78 -48.5 <-22.78 PASS

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

Cener Freq 2352500000 GHz #hug Type:RUS : FEg

PHO: Fast —+— 1rig:Free Run AvglHold: 1007100
IFGain:Low #Atten: 30 dE
Ref Offset 962 dB Wkr§ 2.367 515 GHz
Ref 20.00 dBm -48.833 dBm
CenterFreq
2352500000 GHz
StartFreq
2300000000 GHz
I—
StopFreq
2.405000000 GHz
J—
Stop 240500 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) BTG TEE
Hl R MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION'VALUE — L
II__
2 [ NT1[F[ 2400000CHz[ S0476dBm[ [ [ 1]
Bl W17 2300000GHz| 52863dBm| [ [ ] Freq Offset
4 II.III__ 0Hz
N1 f] JTS16CHz [ 48833dBm| T [ ]
___
- " " 1 ]
A A
A A
10 - " " 1 ]
1 [ [ [ B
< >
MSG STATUS.

BLE_1M-Ant1-2402-PASS

#hvg TypesRNS : Frequency

3 s Trig:Free Run Avg|Hold: 100/100
IFGain:Low RAtten: 30 dB
3 Mkr4 2.514 80 GHz
Ref Offset9.93 dB
Ref 20,00 4Bm -48.230 dBm)

CenterFreq

2510000000 GHz

StartFreq

2470000000 GHz
’4 (—]

= s

StopFreq

25550000000 GHz
J—

Stop 2.55000 GHz CFStep

#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8000000 MHz,
Hl R MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTIONVALE ~ ~ M Man
2 .mu T J—

2 [ N1 [ 48350 GHz susou dBm

3 ll.l- FreqOffset
4 0Hz

<

uss STATUS

BLE_1M-Ant1-2480-PASS
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RL 3 AC
Center Freq 2.352500000 GHz
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Hhug Type: RMS : Frequency

PNO: Fast ~»- 17ig:FreeRun Avg[Hold: 1007100
IFGain:Low #atten: 30 dB
T b] Ri =
Ref Ofsct9562 dB Mkrs 4.399_?&:0 GHz
Ref 20.00 dBm -31.713 dBm
CenterFreq
2352500000 GHz,
StartFreq
2300000000 GHz,
| I—
S e e T e e R
iyl o StopFreq
2.405000000 GHz,
I—
Stop 240500 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz|
WER MODE TRC SCL| " ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALE & m Man
I 6 [10f]  2.0000GH  0s0dsm |
A N1 [F[  2400000GHz[ 31713 dBm)|
B N [17f]  2390000GHz[  $1.468dBm] Freq Offset
4 INNEAEE 52417 dBm 0Hz
I N 1]F] 2399960GHz|  31713dBm

1=y
=
5}
=
5
=]

STATUS

Ref Offset9.83 dB
Ref 20.00 dBm

BLE_2M-Ant1-2402-PASS

4 10:51:51AM Dec

#rg Type: RMS : Frequency
:Fast == 1rig:FreeRun HAvg[Hold: 100100

IFGain:Low #Atten: 30 dB

Mkrd 2.519 28 GHz
-48.501 dBm

CenterFreq

2510000000 GHz|

1 StartFreq

2470000000 GHz|
[

i a5 i s

$StopFreq

2550000000 GHz|
R

Stop 255000 GHz CFStep

#VBIN 300 kHz Sweep 7.667 ms (1001 pts)| TV T8

MR MODE TRC SCL ® A FUNCTION FUNCTION WIDTH FUNCTIONVALUE & m L
I

48350 GHz 51507 dBm
50000 GHz 51.133dBm Freq Offset,
Hz| 48501 dBm 0Hz.

%

STATUS

BLE_2M-Ant1-2480-PASS
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Appendix F: Conducted Spurious Emission

Test Result
e il J— Frequency Freq. Range Ref. Level Result Limit Vel
[MHZ] [MHZ] [dBm] [dBm] [dBm]
BLE_1M Ant1 2402 0~Reference -0.21 -0.21 - PASS
BLE_1M Ant1 2402 30~1000 -0.21 -61.98 <-20.21 PASS
BLE_1M Ant1 2402 1000~26500 -0.21 -37.35 <-20.21 PASS
BLE_1M Ant1 2440 0~Reference -3.06 -3.06 - PASS
BLE_1M Ant1 2440 30~1000 -3.06 -61.8 <-23.06 PASS
BLE_1M Ant1 2440 1000~26500 -3.06 -36.71 <-23.06 PASS
BLE_1M Ant1 2480 0~Reference -3.83 -3.83 - PASS
BLE_1M Ant1 2480 30~1000 -3.83 -62.39 <-23.83 PASS
BLE_1M Ant1 2480 1000~26500 -3.83 -36.67 <-23.83 PASS
BLE_2M Ant1 2402 0~Reference -0.22 -0.22 - PASS
BLE_2M Ant1 2402 30~1000 -0.22 -62.5 <-20.22 PASS
BLE_2M Ant1 2402 1000~26500 -0.22 -36.16 <-20.22 PASS
BLE_2M Ant1 2440 0~Reference -2.49 -2.49 - PASS
BLE_2M Ant1 2440 30~1000 -2.49 -62.19 <-22.49 PASS
BLE_2M Ant1 2440 1000~26500 -2.49 -36.55 <-22.49 PASS
BLE_2M Ant1 2480 0~Reference -3.36 -3.36 - PASS
BLE_2M Ant1 2480 30~1000 -3.36 -62.18 <-23.36 PASS
BLE_2M Ant1 2480 1000~26500 -3.36 -36.69 <-23.36 PASS

Note: offset(dB) in Reference test plots = cable loss(dB) + attenuator factor(dB); For spurious emissions plots
from 30MHz to 26.5GHz, the cable loss and attenuator factors have been set in the 'Input Correction' of
the Spectrum Analyzer during the test.
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Test Graphs
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Agilent Spectrum Analyzer - Swept SA
0 L W 1500 AC 1014003 46 Dec 05, A

Center Freq 2402000000 GHz ] #hvg Type: RIS ¢ Rz
PHO: Wide -+ 11ig: Free Run AvglHold: 1007100

IFGain:Lows HAtten: 30 dB

Mkr1 2.402 006 GHz
Ref Offset 862 dB
Ref 20,62 dBm 0,207 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz|

StopFreq
2403500000 GHz
|

CF Step
300.000 kHz|
Auto Man

—
Freq Offset.
0Hz|

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

STATUS

BLE_1M-Ant1-2402-0~Reference-PASS

Agflent Spectrum Analyzer - Swept SA

Center Freq 515.000000 MHz ) e Tpec RIS
PNO: Fast - 1tig:FreeRun AvgHold: 1010

Frequency

IFGain:Lows #Atten: 20 dB P
Mkr 826.69 MHz| KAl
Ref 0.38 dBm -61.981 dBm
CenterFreq
515.000000 MHz|

StartFreq
30.000000 MHz
I

StopFreq
1.000000000 GHz|

CF Step
S7.000000 MHz,

Stop 1.0000 GHz
Res BW 100 kHz #VBI 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_1M-Ant1-2402-30~1000-PASS
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Agilent Spectrum Analyzer - Swept SA

i Lt S— O [10:40:41 AMDect Frequen
Center Freq 13.750000000 GHz ) #Avg Type: RMS : ey

PHO: Fast ~»- 17ig:Free Run AvglHold: 1010 '
IFGain:Low #Atten: 20 dB

Mkr2 26.099 65 GHz
Ref 10.00 dBm -37.349 dBm
1

CenterFreq
13750000000 GHz,

StartFreq
1.000000000 GHz|

$StopFreq
26.500000000 GHz|
I
$Stop 26.50 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
Auto Man

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

FreqOffset
OHz)

<

usc STATUS

BLE_1M-Ant1-2402-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S

RL [EErS 0
Center Freq 2.440000000 GHz ) #hvg Type: RMS

PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGainiow  BAtten:30 dB

) Mkr1 2.439 745 Gz
Ref 20.2 am 3,061 dB

CenterFreq
2440000000 GHz|

StartFreq
2438500000 GHz|

$StopFreq
2441500000 GHz

CFStep
300.000 kHz|

FreqOffset
OHz

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

STATUS

BLE_1M-Ant1-2440-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA
. £ ALIGNAUTD | 104151AMDa
#Avg Type: RMS = Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Mkr1 893.75 MKz
Ref 0.13 dBm -61.800 dBm|

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_1M-Ant1-2440-30~1000-PASS

10:42:24 8 Dec 5,

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Rvg Type: RMS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 25.203 75 GHz
Ref 10.00 dBm -36.705 dBm
1

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz |
I
$Stop 26.50 GHz CFStep

#Res BW 100 kHz #VBW 300 kHz Sweep 2438 s (30001 pts)REEE TR
Auto Man

MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH FUNCTIDN'VALE &

!

90 GHz 860 dBm
2520375 GHz. -36.705 dBm

FreqOffset
OHz

%

usc STATUS

BLE_1M-Ant1-2440-1000~26500-PASS




Ref Offset 8.3 dB
Ref 29.83 dBm
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Hhug Type: RMS
3 ey~ Trig:Free Run HAvg[Hold: 100100
IFGain:Low #Atten: 30 dB

Span 3.000 MHz;
#VBW 300 kHz Sweep 1.000 ms {1001 pts)
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Frequency

CenterFreq
2480000000 GHz

—

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CF Step
300,000 kHz
Auto Man

FreqOffset
OHz)

STATUS

Ref 0.17 dBm

BLE_1M-Ant1-2480-0~Reference-PASS

104356 AMDec 5,
e

#Avg Type: RMS

Fast = 1rig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 943.87 MHz

£2.391 dBm

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

Frequency

CenterFreq
515.000000 MHz|

StartFreq
30000000 MHz

$StopFreq
1.000000000 GHz

STATUS

BLE_1M-Ant1-2480-30~1000-PASS
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. L e LE ALIGNAUTO  [10:44:30.4M Dex
Cenrer Freq 13. 750000000 GHz ) #Avg Type: RMS

PHO: Fast ~»~ Trig:Free Run Avg|Hold: 1010
IFGain:Low #Atten: 20 dB

Frequency

Mkr2 26.102 20 GHz

Ref 10.00 dBm -36.674 dBm

CenterFreq
13750000000 GHz,

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

$Stop 26.50 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
Auto Man

WER MODE TRC SCL| " FUNCTION FUNCTION WIDTH FUNCTIONVALE &
1 TN 8 Ghz EFTET J—
lelll- 20GHz|  36674dBm
Freq Offset

OHz)

STATUS \

BLE_1M-Ant1-2480-1000~26500-PASS

10:48:04 AMDec 5,

#hvg Type: RMS Frequency
je -~ 1rig:FreeRun HAvg[Hold: 100100
IFGain: lnw #Atten: 30 dB
Mkr1 2.402 003 GHz
-0.215 dBm)

CenterFreq
2402000000 GHz|

i—

StartFreq
2.400500000 GHz|

P " I

fﬂ\U *l ¥
i

$StopFreq
2.403500000 GHz

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

STATUS

BLE_2M-Ant1-2402-0~Reference-PASS
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RL 3 AC
Center Freq 515.000000 M

Ref 0.38 dBm
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ALGIATO | 10,4808 AM Do

#Avg Type: RMS E Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 988.26 MHz
62.504 dBm

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2402-30~1000-PASS

i =L RF L AT
Center Freq 13.750000000

Ref 10.00 dBm

#Res BW 100 kHz

10:42:42 4 Dec 5,

Frequency

#Rvg Type: RMS
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr2 26.149 80 GHz
-36.155 dBm

CenterFreq
13.750000000 GHz

StartFreq
1.000000000 GHz|

$StopFreq
26500000000 GHz
I—

$Stop 26.50 GHz CF Step
#VBW 300 kHz Sweep 2438 s (30001 pts)REEE TR

MER MODE| TRC SCL

FNCTON NI FNCTONE A [ Man

FreqOffset
OHz

%

STATUS

BLE_2M-Ant1-2402-1000~26500-PASS
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g TpeRMs ez Frequency
: ey~ Trig:Free Run HAvg[Hold: 100100

IFGain:Low #Atten: 30 dB
Mkr1 2.439 991 GHz
-2.492 dBm|

CenterFreq
2.440000000 GHz

—

StartFreq
2438500000 GHz|

$StopFreq
2441500000 GHz

ety

CF Step
300,000 kHz
Auto Man

FreqOffset
OHz)

Span 3.000 MHz;
#VBW 300 kHz Sweep 1.000 ms {1001 pts)

STATUS

BLE_2M-Ant1-2440-0~Reference-PASS

10:5201 A Dec 5,

Frequency

#Avg Type: RMS
Fast = 1rig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

Mkr1 808.10 MHz
Ref 0.18 dBm 62190 dBm

CenterFreq
515.000000 MHz|

StartFreq
30000000 MHz

$StopFreq
1.000000000 GHz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2440-30~1000-PASS
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Agilent Spectrum Analyzer - Swept SA

i Lt S— 0 T

Center Freq 13.750000000 GHz . #Aug Type: RMS 5 Frequency
PHO: Fast ~»- 17ig:Free Run AvglHold: 1010 '
IFGain:Low #Atten: 20 dB

Ref 10.00 dBm
1

CenterFreq
13750000000 GHz,

|

StartFreq
1.000000000 GHz|

$StopFreq
26.500000000 GHz|
I
$Stop 26.50 GHz CF Step

#Res BW 100 kHz #VBW 300 kHz [ PR RIS | 2550000000 GHz
Auto Man

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

&

FreqOffset
OHz)

<

usc STATUS

BLE_2M-Ant1-2440-1000~26500-PASS

Agilent Spectrum Analyzer - Swept S

Frequency

RL NETS :
Center Freq 2.480000000 GHz ) #hvg Type: RMS
PNO: Viide ~»- 17ig: Free Run Avg[Hold: 1007100

IFGain:Low #Atten: 30 dB

. Mkr1 2.480 027 GRz
Ref 20.3 dBm 3.357 dBm

CenterFreq
2480000000 GHz|

StartFreq
2478500000 GHz|

$StopFreq
2481500000 GHz

CFStep
300.000 kHz|

FreqOffset
OHz

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

STATUS

BLE_2M-Ant1-2480-0~Reference-PASS
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Agilent Spectrum Analyzer - Swept SA

Hhug Type: RMS el Frequency
PHO: Fast ~»- 17ig:FreeRun AvglHold: 1010
IFGain:Low #Atten: 20 dB

RL 3 AC
Center Freq 515.000000 M

Ref 0.17 dBm

CenterFreq
515.000000 MHz

StartFreq
30.000000 MHz

$StopFreq
1.000000000 GHz

CF Step
57.000000 MHz

FreqOffset
OHz)

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

BLE_2M-Ant1-2480-30~1000-PASS

10:52:48 4 Dec 5,

il RL 3 S0 AT
Center Freq 13.750000000 Frequency

#Avg Type: RMS
AvglHold: 1010

PHO: Fast ~»- 17ig:Free Run
IFGain:Low HAtten: 20 dB
Mkr2 25.025 25 GHz
Ref 10.00 dBm -36.690 dBm
ol CenterFreq
13.750000000 GHz
StartFreq
1.000000000 GHz
I—
$StopFreq
26500000000 GHz!
I—
$Stop 26.50 GHz CFStep
#Res BW 100 kHz #VBIN 300 kHz Sweep 2438 s (30001 pts) RPN
MER MODE| TRC SCL ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE & — Wan
f
[F|  2502525GHz|  36690dBm|
FreqOffset
0Hz

%

usc STATUS

BLE_2M-Ant1-2480-1000~26500-PASS
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Appendix G: Duty Cycle
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Test Result
. . Duty Cycle
Frequency ON Time Period Duty Cycle
Test Mode | Antenna Factor
[MHZ] [ms] [ms] [%]
[dB]
BLE_1M Ant1 2402 0.39 0.62 62.90 2.01
BLE_1M Ant1 2440 0.40 0.63 63.49 1.97
BLE_1M Ant1 2480 0.40 0.63 63.49 1.97
BLE_2M Ant1 2402 0.22 0.63 34.92 4.57
BLE_2M Ant1 2440 0.22 0.63 34.92 4.57
BLE_2M Ant1 2480 0.21 0.62 33.87 4.70

Note: offset(dB) = cable loss(dB) + attenuator factor(dB)
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Test Graphs

Agilent Spectrum Analyzer - Swept SA
i RL RF 00 AC
Center Freq 2.402000000 GHz

Hhvg Type RNS : Frequency

PHO: Fast —+— 1rig:Free Run
IFGain:Low RAtten: 30 dB
Ref Offset 962 4B
Ref 29.62 dBm
CenterFreq
2.402000000 GHz,
e
| [ StartFreq
I | | | I 2402000000 GHz,
\WJ [P I—
StopFreq
2402000000 GHz,
J—
iCenter 2.402000000 GHz Span 0 Hz CF Step
#VEW 8.0 MHz Sweep 1.000 ms (1001 pts) 8000000 MHz,
KR MODE| TRC 0L " ¥ FUNCTION FUNCTION WIDTH FUNCTION'VALUE — L
(l n1[t[  2110ms|  461dBm I
2 XN 300 46248 ]
3 I Freq Offset
4 I
5 I H
8 I
7 I
8 ]
9 I
10 I
1 B
f B
MSG STATUS.

NTNV-BLE_1M-Ant1-2402

Hhvg Type: Frequency

3 s Trig:Free Run
IFGain:Lows HAtten: 30 dB

onsetosz ANK3 630.0 1S
Ref 20.82 dBm 1529 o

CenterFreq
2,440000000 GHz

StartFreq
2440000000 GHz|

sty —

StopFreq
2440000000 GHz
[
Center 2440000000 GHz Span 0 Hz CFStep

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts) 8.000000 MHz
Auto Man

MER MODE TRC 501 E FUNCTION  FUNCTION WIDTH FUNCTIONVALLE A

Freq Offset.
0Hz|

<

uss STATUS

NTNV-BLE_1M-Ant1-2440
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Agilent Spectrum Analyzer - Swept SA
g = F]

RL F e A - .
Center Freq 2.480000000 GHz ) #hvg Type: RMS m&g
PNO: Fast ~»- 17ig:FreeRun TYFE
IFGain:Low #Atten: 30 dB T

. - AMkr3 630.0 psf
Ref 2053 dbm 1885 c8

|

b VM‘MJIJ

Center 2.430000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

Page 32 of 33

Frequency

CenterFreq
2480000000 GHz

|

StartFreq
2.480000000 GHz|

$StopFreq
2.480000000 GHz
I—

CFStep
8.000000 MHz|
uto Man

FreqOffset
OHz)

usc STATUS

NTNV-BLE_1M-Ant1-2480

Agilent Spectrum Analyzer - Swept S

RL [AEETS T
Center Freq 2.402000000 GHz #Avg Type: RMS

PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset9.62 dB
Ref 29.62 dBm

TP S PRI Ry e on PR

Center 2.402000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

MER MODE| TRC SCL ® ¥ FUNCTION FUNCTION WIDTH FUNCTIONVALIE &
2240 ms -19.04 dBm ]
A 0us ]
i8) 6300us 1410 4] ]
| [ I
I B ]
I B I
I B I
I B ]
I B I
10 I B ]
1 [ [ | B
B

Frequency

CenterFreq
2402000000 GHz|

usc STATUS

NTNV-BLE_2M-Ant1-2402
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Agilent Spectrum Analyzer - Swept SA

RL FEENETER "
Center Freq 2.440000000 GHz ) #Avg Type: RMS
PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB
RefOffset3.82 dB AMkr3 630.0 psf

Ref 29.82 dBm 13.48 dB

I

e
T [ "W P [ VA ) ,.WJ [P T AT  —

Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts)

MER MODE TRC 501 E E FUNCTION  FUNCTION WIDTH FUNCTIONVELLE &

3
]
=
2
o
&
E]

=
&
Sk
BE
@
&
=
&

<

usc STATUS

|
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Frequency

CenterFreq
2.440000000 GHz

StartFreq
2.440000000 GHz|

$StopFreq
2,440000000 GHz

CFStep
8.000000 MHz|
uto Man

FreqOffset
OHz)

NTNV-BLE_2M-Ant1-2440

Agilent Spectrum Analyzer - Swept S

RL [AEETS T
Center Freq 2.480000000 GHz #Avg Type: RMS

PNO: Fast ~»- 17ig:FreeRun
IFGain:Low #Atten: 30 dB

; ANK3 620.0
Ref Offset9.83 dB b
Ref 20.83 dBm -10.69 dB

TN ftE RN

M‘ [FEVRVY TP R U TNV Y P P T P |

Center 2.480000000 GHz
#VBW 8.0 MHz

MER MODE| TRC SCL » ¥ FUNCTION FUNCTION WIDTH FUNCTIDN'VALE &
581 dBm

[

Frequency

CenterFreq
2480000000 GHz|

StartFreq
2.480000000 GHz|

$StopFreq
2.480000000 GHz
I—

CFStep
8.000000 MHz
Auto Wan

FreqOffset
OHz

usc STATUS

NTNV-BLE_2M-Ant1-2480
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