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Appendix A: DTS Bandwidth

Report No.ESTE-R2504259

Test Result
DTS BW - _
TestMode | Antenna | Frequency[MHZz] MHZ] FL[MHZ] FH[MHz] | Limiti{MHz] | Verdict
z
BLE_1M Antl 2402 0.714 2401.646 2402.360 0.5 PASS
BLE_1M Antl 2440 0.705 2439.646 2440.351 0.5 PASS
BLE_1M Antl 2480 0.726 2479.628 2480.354 0.5 PASS
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BLE_1M-Ant1-2402-PASS

Spectrum Analyzer 1
Swept SA
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS
RL > Coupling: DC Corr CCorr Gate: Off Trig: Free Run
Align: Au Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

Span
Ref Lvl Offset 18.47 dB AMkr3 714 kHz 3.00000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm

1 Spectrum

Swept Span
Zero Span

1

Start Freq
2.400500000 GHz

Stop Freq
2.403500000 GHz

| AUTOTUNE \
Center 2.402000 GHz #Video BW 300 kHz Span 3.000 MH z | | S —

#Res BW 100 kHz Sweep 1.00 ms (1001 pts)| |CF Step
5 Marker Table v 300.000 kHz

Mode Trace Scale X Y Function Function Width Function Value
N 1 f 2.401 646 GHz -1.250 dBm
N 1 2.402 264 GHz 4.746 dBm
T (A) 714 kHz (A) 0.07819 dB

DM ?

BLE_1M-Ant1-2440-PASS

a Frequency
KEYSIGHT |Input RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide  #Avg Type: Power (RMS)
Coupling Corr CCorr Gate: Off Trig- Free Run Center Frequency
i Freq Ref: Int (S) IF Gain: Low 2.440000000 GHz
Sig Track: Off PPPPPP
Span
Ref Lvl Offset 18.47 dB AMkr3 705 kHz 3.00000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm

1 Spectrum

Swept Span
Zero Span

Full Span

Start Freq
2.438500000 GHz

Stop Freq
2.441500000 GHz

‘/ AUTO TUNE ‘

Center 2.440000 GHz #Video BW 300 kHz Span 3.000 MHz
#Res BW 100 kHz Sweep 1.00 ms (1001 pts)| |CF Step
5 Marker Table v 300.000 kHz
Auto
Mode Trace Scale X Y Function Function Width Function Value
N 1 f 2439646 GHz  -0.7296 dBm
[\ 1 f 2.440 246 GHz 5.105 dBm
A1 T (4) 705 kHz (A)-0.07246 dB

DM ? R

BLE_1M-Ant1-2480-PASS
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Spectrum Analyzer 1
Swept SA

KEYSIGHT o ke~
Coupling:
AL = o e

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f
N 1 f
A1 f

Sl ?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
2.479 628 GHz -1.879 dBm
2.480 003 GHz
726 kHz (A)

Function

Mar 28, 2025
9:18:19 AM

Function Width

Frequency v |-, -
#Avg Type: Power (RMS]
i (e i Center Frequency

Settings
2.480000000 GHz

PPPPPP

Span
AMEKr3 726 kHz|| 3 00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.478500000 GHz

Stop Freq
2.481500000 GHz
AUTO TUNE

Sweep 1.00 ms (1001 pts)| |CF Step
300.000 kHz

Span 3.000 MHz

Function Value

Report No.ESTE-R2504259
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Appendix B: Maximum conducted output power

Test Result Peak

Conducted Peak Conducted .
TestMode Antenna Frequency[MHZz] . Verdict
Powert[dBm] Limit[dBm]
BLE_1M Antl 2402 5.99 <30 PASS
BLE_1M Antl 2440 6.17 <30 PASS
BLE_1M Antl 2480 5.46 <30 PASS

Test Graphs Peak

BLE_1M-Ant1-2402-PASS

Spectrum Analyzer 1

Swept SA

KEYSIGHT :[‘P“‘iI_RF e
Coupling:

AL == Align: Auto

Input Z: 50 Q
Corr CCorr
Freq Ref. Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: Off PPPPPP

Span
1 Spectrum Ref Lvl Offset 18.47 dB Mkr1 2.402 265 125 GHz| 3.00000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span

Zero Span

#Avg Type: Power (RMS 234
Trig: Free Run

Stop Freq
2.403500000 GHz

‘/ AUTO TUNE )

300.000 kHz
Auto
Man

Freq Offset

0 Hz

X Axis Scale
Span 3.000 MHz| Log

Sweep 1.07 ms (8001 pts) Lin

Center 2.402000 GHz
#Res BW 1.0 MHz

Mar 28, 202!
== t) (‘ - ? 9?;2:49AM

#Video BW 3.0 MHz

BLE_1M-Ant1-2440-PASS
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Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

KEYSIGHT o ke~
Coupling:
AL = o e

1 Spectrum
Scale/Div 10 dB

Center 2.440000 GHz
#Res BW 1.0 MHz

Mar 28, 2025
9:14:35 AM

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

#Avg Type: Power (RMS]
Trig: Free Run

Span
Mkr1 2.439 706 000 GHz|| 300000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
2.438500000 GHz

AUTO TUNE ‘

Stop Freq
2.441500000 GHz
CF Step

300.000 kHz

Span 3.000 MHz
Sweep 1.07 ms (8001 pts)

BLE_1M-Ant1-2480-PASS

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Center 2.480000 GHz
#Res BW 1.0 MHz

Sl ?

Mar 28, 2025
9:18:12 AM

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

L

Center Frequency
2.480000000 GHz

Frequency

#Avg Type: Power (RMS|
Trig: Free Run

PPPPPP 5
an
Mkr1 2.480 234 375 GHz ;00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.478500000 GHz

Stop Freq
2.481500000 GHz

| AUTOTUNE ‘

CF Step
300.000 kHz
Auto

Span 3.000 MHz
Sweep 1.07 ms (8001 pts)

Report No.ESTE-R2504259
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Appendix C: Maximum power spectral density

Test Result

TestMode Antenna Frequency[MHZz] Result{[dBm/3kHz] LimitfdBm/3kHz] | Verdict

BLE_1M Antl 2402 -10.21 <8.00 PASS

BLE_1M Antl 2440 -10.17 <8.00 PASS

BLE_1M Antl 2480 -10.82 <8.00 PASS
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BLE_1M-Ant1-2402-PASS

Spectrum Analyzer 1
Swept SA
KEYSIGHT nput RF e

Coupling:
RL > Align: Au

1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz
#Res BW 3.0 kHz

& [l)[?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 10.00 dBm

#Video BW 10 kHz

Mar 28, 2025 |
9:13:32 AM

#Avg Type: Power (RMS
Trig: Free Run
2.402000000 GHz
PPPPPP
Span
Mkr1 2.402 018 2 GHz 1.07100000 MHz
-10.21 dBm Swept Span
Zero Span

Full Span

Start Freq
2.401464500 GHz

Stop Freq
2.402535500 GHz

‘/ AUTO TUNE ‘

CF Step
107.100 kKHz

Span 1.071 MHz
Sweep 113 ms (1001 pts)

BLE_1M-Ant1-2440-PASS

KEYSIGHT |nput RF

Coupling:

1 Spectrum

Scale/Div 10 dB

Center 2.4400000 GHz
#Res BW 3.0 kHz

A [~ [?

Input Z: 50 Q
Corr CCorr
Freq Ref. Int (S)

#Atten: 20 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 10.00 dBm

#Video BW 10 kHz

Mar 28, 2025 |,
9:15:50 AM

Frequency

LS

Center Frequency
2.440000000 GHz

#Avg Type: Power (RMS|

Trig: Free Run Setlings

PPPPPP

Span
Mkr1 2.440 016 9 GHz

1.05750000 MHz

Swept Span
Zero Span

105.750 kHz
Auto

Span 1.058 MHz
Sweep 112 ms (1001 pts)

BLE_1M-Ant1-2480-PASS

Report No.ESTE-R2504259
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Spectrum Analyzer 1
Swept SA

KEYSIGHT Ineut ™~
Coupling:

AL = o e

1 Spectrum

Scale/Div 10 dB

Center 2.4800000 GHz
#Res BW 3.0 kHz

9 [ m[?

+

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

Mar 28, 2025
9:18:49 AM

#Atten: 20 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.60 dB
Ref Level 10.00 dBm

#Video BW 10 kHz

Frequency v |-, -
#Avg Type: Power (RMS]
i (e i Center Frequency

Settings
2.480000000 GHz

pPPPPP
Mkr1 2.480 017 4 GHz
-10.82 dBm

Span

1.08900000 MHz
Swept Span
Zero Span

Full Span

Start Freq
2.479455500 GHz

Span 1.089 MHz
Sweep 115 ms (1001 pts)

Report No.ESTE-R2504259
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Appendix D: Reference level measurement

Test Result
TestMode Antenna Freq(MHz) Max.Point[MHz] Result[dBm]
BLE_1M Antl 2402 2402.24 4.90
BLE_1M Antl 2440 2440.24 5.07
BLE_1M Antl 2480 2480.24 4.46
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BLE_1M-Ant1-2402-PASS

Spectrum Analyzer 1
Swept SA
KEYSIGHT nput RF e

Coupling:
RL > Align: Au

1 Spectrum
Scale/Div 10 dB

Center 2.4020000 GHz
#Res BW 100 kHz

& [l)[?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Mar 28, 2025 |,
9:13:38 AM

#Avg Type: Power (RMS
Trig: Free Run
2.402000000 GHz
PPPPPP

Span
Mkr1 2.402 242 0 GHz|| 107100000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.401464500 GHz

Stop Freq
2.402535500 GHz

‘/ AUTO TUNE ‘

CF Step
107.100 kKHz

Span 1.071 MHz
Sweep 1.00 ms (1001 pts)

BLE_1M-Ant1-2440-PASS

KEYSIGHT |nput RF

Coupling:

1 Spectrum

Scale/Div 10 dB

Center 2.4400000 GHz
#Res BW 100 kHz

A [~ [?

Input Z: 50 Q
Corr CCorr
Freq Ref. Int (S)

#Atten: 30 dB PNO: Best Wide
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 30.00 dBm

#Video BW 300 kHz

Mar 28, 2025 |,
9:15:56 AM

Frequency

LS

Center Frequency
2.440000000 GHz

#Avg Type: Power (RMS|

Trig: Free Run Setlings

PPPPPP

Span
Mkr1 2.440 241 1 GHz

1.05750000 MHz

Swept Span
Zero Span

105.750 kHz
Auto

Span 1.058 MHz
Sweep 1.00 ms (1001 pts)

BLE_1M-Ant1-2480-PASS

Report No.ESTE-R2504259
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Spectrum Analyzer 1 +
Swept SA

Frequency | PR

KEYSIGHT !nput RF Input Z: 50 Q #Atten: 30 dB PNO: Best Wide ~ #Avg Type: Power (RMS)

RL Coupling: DC Corr CCorr Gate: Off Trig: Free Run Center Frequency
> Align” Auto Freq Ref: Int (S) IF Gain: Low 2.480000000 GHz

Sig Track: Off PPPPPP

Ref Lvl Offset 16.60 dB Mkr1 2.480 237 4 GHz
Ref Level 30.00 dBm 4.45 dBm

Settings

Span
1.08900000 MHz

Swept Span
Zero Span

1 Spectrum
Scale/Div 10 dB

Full Span

Start Freq
2.479455500 GHz

Center 2.4800000 GHz #Video BW 300 kHz Span 1.089 MHz
#Res BW 100 kHz

Sweep 1.00 ms (1001 pts)

M ? s
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Appendix E: Band edge measurements

Report No.ESTE-R2504259

Test Result
Frequency . :
TestMode | Antenna | ChName MHz] RefLevel[dBm] | ResultfdBm] | Limitf[dBm] | Verdict
z
BLE_1M Antl Low 2402 4.90 -39.62 <-15.10 PASS
BLE_1M Antl High 2480 4.46 -40.18 <-15.54 PASS
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BLE_1M-Ant1-2402-PASS

Spectrum Analyzer 1
Swept SA
KEYSIGHT nput RF e

Coupling:
RL > Align: Au

1 Spectrum
Scale/Div 10 dB

Start 2.30000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
f
f
f
f

9 [

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 18.47 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y Function
2.400 000 GHz
2.390 000 GHz
2.310 000 GHz
2.399 960 GHz

-39.62 dBm
-41.95 dBm
-44.64 dBm
-39.62 dBm

Mar 28, 2025 |
9:13:45 AM

Lo

Center Frequency
2.352500000 GHz

Frequency

#Avg Type: Power (RMS

Trig: Free Run Settings

PPPPPP

Span
Mkr5 2.399 960 GHz

105.000000 MHz
-39.62 dBm Swept Span

Zero Span

Full Span
Start Freq
2.300000000 GHz
Stop Freq
2.405000000 GHz

{ AUTO TUNE
Stop 2.40500 GHz| | AR

Sweep 10.1 ms (1001 pts)| |CF Step
10.500000 MHz

Auto

Function Width Function Value Man

BLE_1M-Ant1-2480-PASS

KEYSIGHT |nput RF

Coupling:

1 Spectrum

Scale/Div 10 dB

Start 2.47000 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
| 1 f
N 1 f
N 1 f

sl

#Atten: 30 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Input Z: 50 Q
Corr CCorr
Freq Ref. Int (S)

Ref Lvl Offset 18.60 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y Function
2.483 50 GHz
2.500 00 GHz
2.503 68 GHz

-43.82 dBm
-44.35 dBm
-40.18 dBm

Mar 28, 2025 |,
9:19:04 AM

LS

Center Frequency
2.510000000 GHz

Frequency

#Avg Type: Power (RMS|

Trig: Free Run Setlings

PPPPPP
Span
Mkr4 2.503 68 GHz|| 80.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
2.470000000 GHz

Stop Freq
2.550000000 GHz

{ AUTO TUNE \

Stop 2.55000 GHz
Sweep 7.67 ms (1001 pts)| |CF Step
8.000000 MHz

Auto

Function Width Function Value

Report No.ESTE-R2504259
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Appendix F: Conducted Spurious Emission

Test Result
FreqRange | RefLevel . :
TestMode | Antenna | Frequency[MHZz] Result{dBm] | LimitjdBm] | Verdict
[MHZz] [dBm]
BLE_1M Antl 2402 30~26500 4.90 -36.94 <-15.10 PASS
BLE_1M Antl 2440 30~26500 5.07 -37.01 <-14.93 PASS
BLE_1M Antl 2480 30~26500 4.46 -36.14 <-15.54 PASS
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BLE_1M-Ant1-2402-30~26500-PASS

Spectrum Analyzer 1
Swept SA

Coupling:

RL > Align: Au

1 Spectrum
Scale/Div 10 dB
H

Start 30 MHz
#Res BW 100 kHz

5 Marker Table
Mode Trace

N 1
N 1

el ?

KEYSIGHT nput RF
DC

Input Z: 50 Q #Atten: 20 dB PNO: Fast #Avg Type: Power (RMS
Corr CCorr Gate: Off Trig: Free Run
Freq Ref: Int (S) IF Gain: Low
Sig Track: Off PPPPPP
Span
Ref Lvi Offset 18.47 dB Mkr2 10.001 2 GHz|| 26 4700000 GHz

Ref Level 20.00 dBm Swept Span

Zero Span

#Video BW 300 kHz

X Y Function Function Width Function Value
24017 GHz. 5.625 dBm
10.001 2 GHz. -36.94 dBm

Mar 28, 2025 |
9:14:20 AM

BLE_1M-Ant1-2440-30~26500-PASS

KEYSIGHT |nput RF

Coupling:

1 Spectrum

Scale/Div 10 dB

Start 30 MHz
#Res BW 100 kHz

5 Marker Table
Mode Trace

N 1
N 1

Sl ?

a Frequency
Input Z: 50 Q #Atten: 20 dB PNO: Fast #Avg Type: Power (RMS| T FeaEe
Corr CCorr Gate: Off Trig: Free Run cy 24
Freq Ref: Int (S) IF Gain: Low 13.265000000 GHz
Sig Track: Off PPPPPP
Span
Ref Lvl Offset 18.47 dB Mkr2 10.001 2 GHz 26.4700000 GHz

Ref Level 20.00 dBm Swept Span

Zero Span

Full Span

Start Freq
30.000000 MHz

Stop Freq
26.50000 Hz

‘/ AUTO TUNE ‘

#Video BW 300 kHz Stop 26.50 GHz
Sweep ~2.54 s (10001 pts)| [CF Step
2.647000000 GHz

Auto
X Function Function Width Function Value
2.438 8 GHz. 4.875 dBm
10.001 2 GHz. -37.01 dBm

Mar 28, 2025 |,
9:16:30 AM

BLE_1M-Ant1-2480-30~26500-PASS
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KEYSIGHT !nput RF Input Z: 50 Q #Atten: 20 dB PNO: Fast #Avg Type: Power (RMS;
RL - Coupling: DC Corr CCorr Gate: Off Trig: Free Run Center Frequency Settings
Align” Auto Freq Ref: Int (S) IF Gain: Low 13.265000000 GHz
Sig Track: Off PPPPPP
Span
Ref Lvl Offset 18,60 dB Mkr2 10.001 2 GHz|}56 4700000 GHz
Scale/Div 10 dB Ref Level 20.00 dBm Swept Span

il Zero Span

Full Span
Start Freq
30.000000 MHz

1 Spectrum

Stop Freq
26.50000 Hz
Start 30 MHz #Video BW 300 kHz Stop 26.50 GHz

#Res BW 100 kHz Sweep ~2.54 s (10001 pts)| [CF Step
5 Marker Table v 2647000000 GHz

Mode Trace Scale X Y Function Function Width Function Value
N 1 f 2.4811 GHz. 4.782 dBm
N 1 f 10.001 2 GHz. -36.14 dBm

Mar 28, 2025
E‘} (‘ - ? 9:19:38 AM
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Test Result
ON Time Period | Duty Cycle Duty Cycle
TestMode | Antenna | Frequency[MHZz]
[ms] [ms] [%] Factor[dB]
BLE_1M Antl 2440 20.00 20.00 100.00 0.00
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NTNV-BLE_1M-Ant1-2440

KEYSIGHT nput RF
DC

Coupling:
RL > Align: Au

1 Spectrum
Scale/Div 10 dB

Center 2.440000000 GHz
Res BW 3.0 MHz

5 Marker Table v

Mode Trace Scale

5 m?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast
Gate: Off
IF Gain: Low

Sig Track: Off

Trig: Free Run

Ref Lvl Offset 18.47 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Function Function Width

Mar 28, 2025 |
9:15:11 AM

#Avg Type: Power (RMS

Center Frequency

2.440000000 GHz
PPPPPP

Span

0.00000000 Hz

Swept Span
Zero Span

Full Span

Start Freq
2.440000000 GHz

Stop Freq

0000000 GHz
AUTO TUNE

Function Value

Settings




