@ element

' Keysight Spectrum Analyzer - Swept SA =l ]
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:19:09 AM Sep 18, 2024
#Avg Type: RMS TRAC! Frequency

PNO: Wide (0 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

10gBld|V Ref 30.00 dBm e |

Center Freq
2.440000000 GHz

StartFreq
2.439503891 GHz

Stop Freq
2.440496109 GHz
WI

CF Step
99.222 kHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.4400000 GHz : Log Lin

#Res BW 3.0 kHz

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF 500 DC | CORREC SENSE:INT| | ALIGN AUTO | 09:21:14 AMSep 18, 2024
#Avg Type: RMS Frequency

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 40 dB

Auto Tune

10 dBidiv ~ Ref 30.00 dBm e —— |
Log

Center Freq
2.480000000 GHz

StartFreq
2.479503053 GHz

StopFreq
2.480496947 GHz
e |

CF Step
99.389 kHz
Auto Man

Freq Offset
0 Hz
= |
Scale Type

Center 2.4800000 GHz Span 993.9 kHz |5 Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 11.00 ms (1001 pts |

Plot 7-80. Power Spectral Density Plot (Bluetooth (LE), 500kbps — Ch. 39) — Ant 1
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@ element

' Keysight Spectrum Analyzer - Swept SA ===

RL RF | DC | CORREC SENSE:INT| ALIGN AUTO  [09:04:00 AM Sep 18, 2024
#Avg Type: RMS i

PNO: Wide () Trig: Free Run T

IFGain:Low Atten: 40 dB

Frequency

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401502265 GHz

Stop Freq
2402497735 GHz
|

CF Step
99.547 kHz
Auto Man

Freq Offset
0Hz
|
Scale Type

Center 2.4020000 GHz ' Log Lin

#Res BW 3.0 kHz

MSG

. Keysight Spectrum Analyzer - Swept SA
RL RF__ [500 DC |

=R
CORREC SENSE:INT) | ALIGN AUTO |DQ:DB:D7 AMSep 18, 2024
#Avg Type: RMS Frequency

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.439501948 GHz

StopFreq
2.440498052 GHz
e |

CF Step
99.610 kHz
Auto Man

Freq Offset
0 Hz
= |
Scale Type

Center 2.4400000 GHz Span 996.1 kHz |5 Lin

#Res BW 3.0 kHz #VBW 1.0 MHz Sweep 11.07 ms (1001 pts |
MSG

Plot 7-82. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 1
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element

. Keysight Spectrum Analyzer - Swept SA
[50Q DC |

RL RF CORREC SENSE:INT| ALIGN AUTO  [09:10:01 AM Sep 18, 2024
#Avg Type: RMS i

PNO: Wide (4 Trig: Free Run TYR

IFGain:Low Atten: 40 dB

|i”ﬁ\-83-|

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.479500748 GHz

Stop Freq
2480499252 GHz
| s

CF Step
99.850 kHz
Auto Man

Freq Offset
0Hz
P |
Scale Type

Center 2.4800000 GHz Span 998.5 kHz |G Lin

#Res BW 3.0 kHz Sweep 11.07 ms (1001 pts; |
MSG

[E=R=RE=T |

s Keysight Spectrum Analyzer - Swept SA
RL |500 DC | CORREC SENSE:INT) | ALIGN AUTO |D4:DS:53 PM Sep 20, 2024
#Avg Type: RMS

PNO: Wide ~#— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.404000000 GHz

StartFreq
2.403138961 GHz

StopFreq
2.404861039 GHz
| e

CF Step
172.208 kHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 1.722 MHz |5 Lin
#VBW 1.0 MHz Sweep 2.933 ms (1001 pts)

Plot 7-84. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Ant 1
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(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 65 of 132
1M2408260069-12.A3L 09/03/2024 - 10/25/2024 |Portable Handset

© 2022 ELEMENT V11.1 08/28/2023
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.info@element.com.




element

' Keysight Spectrum Ana\yzer Swept SA =l ]
RL RF Q DC | CORREC SENSE:INT| ALIGN AUTO  [04:06:27PM S F
#Avg Type: RMS e DY

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB
Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.440000000 GHz

StartFreq
2.439137515 GHz

Stop Freq
2.440862485 GHz
|

CF Step
172.497 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 1.725 MHz /|5 Lin
Sweep 2.933 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF Q  DC | CORREC SENSE:INT| | ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

10 dBidiv  Ref 25.00 dBm . e |
Log

Center Freq
2.478000000 GHz

StartFreq
2.477136649 GHz

StopFreq
2.478863351 GHz
e |

CF Step
172,670 kHz
Auto Man

i |
Freq Offset

Span 1.727 MHz
#VBW 1.0 MHz Sweep 2.933 ms (1001 pts)

Plot 7-86. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Ant 1
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@ element

Data Measured Maximum
Frequency Rate Channel |Bluetooth Power Permissible Margin
[MHz] [Mbps] No. Mode Spectral Power Density [dB]
P Density [dBm]| [dBm / 3kHz]
2402 125 kbps 37 LE 3.46 8.0 -4.54
2440 125 kbps 17 LE 3.87 8.0 -4.13
2480 125 kbps 39 LE 3.16 8.0 -4.84
2402 500 kbps 37 LE 3.14 8.0 -4.86
2440 500 kbps 17 LE 3.83 8.0 -4.17
2480 500 kbps 39 LE 3.18 8.0 -4.82
2402 1 Mbps 37 LE 2.02 8.0 -5.98
2440 1 Mbps 17 LE 2.53 8.0 -5.47
2480 1 Mbps 39 LE 1.22 8.0 -6.78
2404 2 Mbps 0 LE 0.39 8.0 -7.61
2440 2 Mbps 17 LE 0.97 8.0 -7.03
2478 2 Mbps 36 LE 0.47 8.0 -7.53

Table 7-13. Conducted Power Density Measurements — Ant 2

FCC ID: A3LSMS938B

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Technical Manager

Test Report S/N:
1M2408260069-12.A3L

Test Dates:
09/03/2024 - 10/25/2024

EUT Type:
Portable Handset
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element

' Keysight Spectrum Analyzer - Swept SA =l ]
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [04:16:00 PM Sep 20, 2024
#Avg Type: RMS i

Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10g31dw Ref 25.00 dBm 3 ——

Center Freq
2.402000000 GHz

StartFreq
2.401545129 GHz

Stop Freq
2402454871 GHz
|

CF Step
90.974 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 909.7 kHz |5 Lin
Sweep 1.533 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF 500 DC | CORREC SENSE:INT| | ALIGN AUTO | 04:17:18PM 5ep 20, 2024
#Avg Type: RMS

Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

10 dBidiv  Ref 25.00 dBm . e |
Log

Center Freq
2.440000000 GHz

StartFreq
2.439544893 GHz

StopFreq
2.440455107 GHz
e |

CF Step
91.021 kHz
Auto Man

Freq Offset

0 Hz
= |
Scale Type

Span 910.2 kHz |53 Lin
#VBW 1.0 MHz Sweep 1.533 ms (1001 pts)

Plot 7-88. Power Spectral Density Plot (Bluetooth (LE), 125kbps — Ch. 17) — Ant 2
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(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 68 of 132
1M2408260069-12.A3L 09/03/2024 - 10/25/2024 |Portable Handset
© 2022 ELEMENT V11.1 08/28/2023

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
written permission from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.info@element.com.




element

' Keysight Spectrum Analyzer - Swept SA
RL | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [04:18:34PM Sep 20, 2024
#Avg Type: RMS i

|i”ﬁ\-83-|

PNO: Wide —»— T1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.479545188 GHz

Stop Freq
2480454812 GHz
| s

CF Step
90.962 kHz
Auto Man

Freq Offset

0Hz
P |
Scale Type

Span 909.6 kHz |55 Lin
Sweep 1.533 ms (1001 pts)

s Keysight Spectrum Analyzer - Swept SA
RL RF |500 DC | CORREC SENSE:INT) | ALIGN AUTO |D4:19157 PM Sep 20, 2024
#Avg Type: RMS

[E=REEE=T |

PNO: Wide ~#— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

1LUgBld|v Ref 25.00 dBm 3.14dB ——

Center Freq
2.402000000 GHz

StartFreq
2.401505398 GHz

StopFreq
2.402494602 GHz
| e

CF Step
98.920 kHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 989.2 kHz |55 Lin
#VBW 1.0 MHz Sweep 1.667 ms (1001 pts)

Plot 7-90. Power Spectral Density Plot (Bluetooth (LE), 500kbps — Ch. 37) — Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA =l ]
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [04:21:36 PM Sep 20, 2024
#Avg Type: RMS i

Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.440000000 GHz

StartFreq
2.439505286 GHz

Stop Freq
2.440494714 GHz
WI

CF Step
98.943 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 989.4 kHz |5 Lin
Sweep 1.667 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF 500 DC | CORREC SENSE:INT| | ALIGN AUTO | 04:22:37 PM 5ep 20, 2024
#Avg Type: RMS

Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

10 dBidiv ~ Ref 25.00 dBm e —— |
Log

Center Freq
2.480000000 GHz

StartFreq
2.479506485 GHz

StopFreq
2.480493515 GHz
e |

CF Step
98.703 kHz
Auto Man

Freq Offset

0 Hz
= |
Scale Type

Span 987.0 kHz |53 Lin
#VBW 1.0 MHz Sweep 1.667 ms (1001 pts)

Plot 7-92. Power Spectral Density Plot (Bluetooth (LE), 500kbps — Ch. 39) — Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA =l ]
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [09:47:41 AM Sep 18, 2024
#Avg Type: RMS TRAC! Frequency

PNO: Wide (0 1rig: FreeRun
IFGain:Low Atten: 40 dB
Auto Tune

10g31dw Ref 30.00 dBm 2 ——

Center Freq
2.402000000 GHz

StartFreq
2.401501997 GHz

Stop Freq
2.402498003 GHz
|

CF Step
99.601 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 996.0 kHz |5 Lin
Sweep 11.07 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF 500 DC | CORREC SENSE:INT| | ALIGN AUTO | 09:46:35 AM Sep 18, 2024
#Avg Type: RMS

Frequency

PNO: Wide () Trig: Free Run
IFGain:Low Atten: 40 dB

Auto Tune

10 dBidiv Ref 30.00 dBm . e |
Log

Center Freq
2.440000000 GHz

StartFreq
2.439501419 GHz

StopFreq
2.440498581 GHz
e |

CF Step
99.716 kHz
Auto Man

Freq Offset

0 Hz
= |
Scale Type

Span 997.2 kHz |S535 Lin
#VBW 1.0 MHz Sweep 11.07 ms (1001 pts)

Plot 7-94. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 2
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element

. Keysight Spectrum Analyzer - Swept SA
[50Q DC |

RL

CORREC SENSE:INT| ALIGN AUTO  [09:51:16 AM Sep 18, 2024
#Avg Type: RMS i

|i”ﬁ\-83-|

PNO: Wide (,_ Irig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.479500568 GHz

Stop Freq
2480499432 GHz
| s

CF Step
99.886 kHz
Auto Man

Freq Offset

0Hz
P |
Scale Type

Span 998.9 kHz |55 Lin
Sweep 11.07 ms (1001 pts)

s Keysight Spectrum Analyzer - Swept SA
RL |500 DC | CORREC SENSE:INT) | ALIGN AUTO |D4:13103 PM Sep 20, 2024
#Avg Type: RMS

[E=R=RE=T |

PNO: Wide ~#— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.404000000 GHz

StartFreq
2.403138887 GHz

StopFreq
2.404861113 GHz
| e

CF Step
172.223 kHz
Auto Man

Freq Offset

0 Hz
|
Scale Type

Span 1.722 MHz |5 Lin
#VBW 1.0 MHz Sweep 2.933 ms (1001 pts)

Plot 7-96. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA E=EE=
RL RF [ 50Q DC | CORREC SENSE:INT| ALIGN AUTO [ 04:13:36PM S
#Avg Type: RMS

Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.439137387 GHz

(O I N
BRI RN R Y -~
L e

CF Step
172.523 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 1.725 MHz /|5 Lin
Sweep 2.933 ms (1001 pts)

' Keysight Spectrum Analyzer - Swept SA (=0
RL RF__ 500 DC | CORREC SENSE:INT, I ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.478000000 GHz

StartFreq
2.477140036 GHz

StopFreq
2.478859964 GHz
e |

CF Step
171.993 kHz
Auto Man

i |
Freq Offset

Span 1.720 MHz
Sweep 2.867 ms (1001 pts)

Plot 7-98. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Ant 2
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@ element

Ant1 Ant2 Dual Maximum
Frequency Data Channel |Bluetooth Measured Measured Measured Permissible Margin
Rate Power Power Power .
[MHz] No. Mode Power Density [dB]
[Mbps] Spectral Spectral Spectral [dBm / 3kHz]
Density [dBm] [ Density [dBm] | Density [dBm]
2402 1 Mbps 37 LE -0.85 -1.75 1.73 8.0 -6.27
2440 1 Mbps 17 LE -0.40 -1.73 2.00 8.0 -6.00
2480 1 Mbps 39 LE -0.61 -2.02 1.75 8.0 -6.25
2404 2 Mbps 0 LE -2.93 -3.72 -0.29 8.0 -8.29
2440 2 Mbps 17 LE -2.47 -3.82 -0.08 8.0 -8.08
2478 2 Mbps 36 LE -2.41 -4.04 -0.14 8.0 -8.14

Table 7-14. Conducted Power Density Measurements — Dual

. Keysight Spectrum Analyzer - Swept SA

RL

RF

|500 DC |

PNO: Wide iy
IFGain:Low

CORREC

SENSE:INT)

ALIGN AUTO

3 Trig: Free Run
Atten: 36 dB

#Avg Type: RMS

Center 2.4020000 GHz
#Res BW 3.0 kHz

#VBW 1.0 MHz

Span 1.008 MHz/|[

Sweep 1.733 ms (1001 pts)

=== |

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.401495874 GHz

StopFreq
2.402504126 GHz

CF Step
100.825 kHz
Man

Auto

Freq Offset

IMSG

STATUS

Plot 7-99. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 1

FCC ID: A3LSMS938B

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Technical Manager
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element

' Keysight Spectrum Analyzer - Swept SA E=EE=
RL RE_ | DC | CORREC SENSE:INT| ALIGN AUTO _|03:27:22PM Sep 20, 2024
#Avg Type: RMS i

Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB
Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.439502261 GHz

I OV S Yy Y
e T,
A0 T A

2440497739 GHz

CF Step
99.548 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 995.5 kHz |5 Lin
Sweep 1.667 ms (1001 pts)

' Keysight Spectrum Analyzer - Swept SA (=0
RL RF__ 500 DC | CORREC SENSE:INT, I ALIGN AUTO | 03:28:50 PM Sep 20, 2024
#Avg Type: RMS

Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 2.479 972 4 GHz Auto Tune
-0.61 dBmlf |

Center Freq
2.480000000 GHz

StartFreq
2.479488583 GHz

StopFreq
2.480511417 GHz
e |

CF Step
102.283 kHz
Auto Man

Freq Offset

0 Hz
= |
Scale Type

Span 1.023 MHz |5 Lin
#VBW 1.0 MHz Sweep 1.733 ms (1001 pts)

Plot 7-101. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 1
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element

' Keysight Spectrum Ana\yzer Swept SA =l ]
RL RF Q DC | CORREC SENSE:INT| ALIGN AUTO _ [03:19:30PM S F
#Avg Type: RMS e DY

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.404000000 GHz

StartFreq
2.403144067 GHz

-II-----
““I“IIIIIIWW“ o
I I A

CF Step
171.187 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 1.712 MHz /|55 Lin
Sweep 2.867 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF Q  DC | CORREC SENSE:INT| | ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 2.439 952 3 GHz Auto Tune
1LD gBldlv Ref 25.00 dBm 247 dBm I

Center Freq
2.440000000 GHz

StartFreq
2.439148382 GHz

StopFreq
2.440851618 GHz
e |

CF Step
170.324 kHz
Auto Man

i |
Freq Offset

Span 1.703 MHz
#VBW 1.0 MHz Sweep 2.867 ms (1001 pts)

IMSG

Plot 7-103. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 17) — Dual Ant 1
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element

' Keysight Spectrum Ana\yzer Swept SA =l ]
RL RF Q DC | CORREC SENSE:INT| ALIGN AUTO _ [03:23:21PM S F
#Avg Type: RMS e DY

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.478000000 GHz

StartFreq
2.477150329 GHz

Stop Freq
2478849671 GHz
WI

CF Step
169.934 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 1.699 MHz || Lin
#VBW 1.0 MHz Sweep 2.867 ms (1001 pts)

Plot 7-104. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Dual Ant 1

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF Q  DC | CORREC SENSE:INT| | ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 2.401 971 7 GHz Auto Tune
1LDgBld|v Ref 25.00 dBm 1.75 dBm I

Center Freq
2.402000000 GHz

StartFreq
2.401494728 GHz

StopFreq
2.402505272 GHz
e |

CF Step
101.054 kHz
Auto Man

i |
Freq Offset

Span 1.011 MHz
#VBW 1.0 MHz Sweep 1.733 ms (1001 pts)

Plot 7-105. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA =l ]
RL RF | 500 DC | CORREC SENSE:INT| ALIGN AUTO  [02:56:16PM Sep 20, 2024
#Avg Type: RMS TRAC! Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

10gB!dlv Ref 25.00 dBm . —

Center Freq
2.440000000 GHz

StartFreq
2.439500259 GHz

,|5H Ll

StopFreq
2.4404998741 GHz
|

CF Step
99.948 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 999.5 kHz |5 Lin
Sweep 1.667 ms (1001 pts)

w Keysight Spectrum Ana\yzer Swept SA (=0 =a =
RL RF 500 DC | CORREC SENSE:INT| | ALIGN AUTO | 02:58:40 PM Sep 20, 2024
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

10 dBidiv. Ref 25.00 dBm 2 ——
Log

Center Freq
2.480000000 GHz

StartFreq
2.479491560 GHz

StopFreq
2.480508440 GHz
e |

CF Step
101.688 kHz
Auto Man

Freq Offset

0 Hz
= |
Scale Type

Span 1.017 MHz |55 Lin
#VBW 1.0 MHz Sweep 1.733 ms (1001 pts)

Plot 7-107. Power Spectral Density Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 2
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FCC ID: A3LSMS938B
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element

' Keysight Spectrum Analyzer - Swept SA E=EE=
RL RF [ 50Q DC | CORREC SENSE:INT| ALIGN AUTO __ [03:03:58PM S
#Avg Type: RMS

Frequency

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.404000000 GHz

StartFreq
2.403145698 GHz

I
PESEAVIIU SRR |
N IIW“IHWWIIMWW

CF Step
170.860 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 1.709 MHz /|55 Lin
Sweep 2.867 ms (1001 pts)

' Keysight Spectrum Analyzer - Swept SA (=0
RL RF__ 500 DC | CORREC SENSE:INT, I ALIGN AUTO
#Avg Type: RMS Frequency

PNO: Wide ~#— 1rig: FreeRun
IFGain:Low Atten: 36 dB

Mkr1 2.439 950 6 GHz Auto Tune
-3.81 dBml |

Center Freq
2.440000000 GHz

StartFreq
2.439147871 GHz

StopFreq
2.440852129 GHz
e |

CF Step
170.426 kHz
Auto Man

i |
Freq Offset

Span 1.704 MHz
Sweep 2.867 ms (1001 pts)

Plot 7-109. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch. 17) — Dual Ant 2
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element

. Keysight Spectrum Analyzer - Swept SA

PNO: Wide —»— T1rig: Free Run
IFGain:Low Atten: 36 dB

SENSE:INT]

| ALIGN AUTO  [03:12:48PM Sep 20, 2024
#Avg Type: RMS i

----.I-----

IIIIIWIIII“"WIIIWIWW
A N T A

Span 1.707 MHz||3
#VBW 1.0 MHz Sweep 2.867 ms (1001 pts)

@I@Iﬁl

Auto Tune

Center Freq
2.478000000 GHz

StartFreq
2.477146669 GHz

Stop Freq
2478853331 GHz
| s

CF Step
170.666 kHz
Auto Man

Freq Offset
0Hz

||
Scale Type

IM SG STATUS

—l

Plot 7-110. Power Spectral Density Plot (Bluetooth (LE), 2Mbps — Ch.

36) — Dual Ant 2

MEASUREMENT REPORT

FCC ID: A3LSMS938B (CERTIFICATION)

Approved by:
Technical Manager

Test Report S/N: Test Dates: EUT Type:
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@ element

7.5 Conducted Emissions at the Band Edge
§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots at the band edge, the EUT was set to transmit
at maximum power with the largest packet size available. These settings produced the worst-case emissions.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth.

Test Procedure Used

ANSI C63.10-2013 — Section 11.11.3
KDB 558074 D01 v05r02 — Section 8.7.2

Test Settings
1. Start and stop frequency were set such that the band edge would be placed in the center of the plot
2. Span was set large enough so as to capture all out of band emissions near the band edge
3. RBW = 100kHz
4. VBW = 300kHz
5. Detector = Peak
6. Number of sweep points = 2 x Span/RBW
7. Trace mode = max hold
8. Sweep time = auto couple
9. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-4. Test Instrument & Measurement Setup

Test Notes
None

MEASUREMENT REPORT Approved by:
FCC ID: A3LSMS938B

(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
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@ element

' Keysight Spectrum Analyzer - Swept SA
RL RF Q DC CORREC | SENSE:INT] ALIGN AUTO [09:13:13 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

AMkr1 4.776 MHz Auto Tune
52.64 dB

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.400000 GHz Span 8.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) |
MSG

Plot 7-111. Band Edge Plot (Bluetooth (LE), 125kbps — Ch. 37) — Ant 1

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RE [ 509 DC | CORREC [ SENSE:INT] ALIGN AUTO [ 09:15:53 AM
Center Freq 2.483500000 GHz . #Avg Type: RMS
PNO: Wide L, Trig: Free Run
IFGain:Low Atten: 40 dB

AMkr1 -3.936 MHz Auto Tune
E%gBJdiv Ref 30.00 dBm

2.483600000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.483500 GHz p Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts |
MSG

Plot 7-112. Band Edge Plot (Bluetooth (LE), 125kbps — Ch. 39) — Ant 1

MEASUREMENT REPORT Approved by:
FCC ID: A3LSMS938B
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@ element

' Keysight Spectrum Analyzer - Swept SA
RL RF Q DC CORREC | SENSE:INT] ALIGN AUTO [09:17:22 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.400000 GHz Span 8.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) |
MSG

Plot 7-113. Band Edge Plot (Bluetooth (LE), 500kbps — Ch. 37) — Ant 1

' Keysight Spectrum Analyzer - Swept SA =
RL RF | 50Q DC | CORREC [ SENSE:INT] ALIGN AUTO __ [09:21:26 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 17ig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.483500 GHz Span 8.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) _
E STATUS

Plot 7-114. Band Edge Plot (Bluetooth (LE), 500kbps — Ch. 39) — Ant 1
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@ element

' Keysight Spectrum Analyzer - Swept SA
RL RF Q DC CORREC | SENSE:INT] ALIGN AUTO [09:04:32 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.400000 GHz Span 8.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) |
MSG

Plot 7-115. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 1

' Keysight Spectrum Analyzer - Swept SA =
RL RF | 50Q DC | CORREC [ SENSE:INT] ALIGN AUTO __ [09:10:16 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 17ig: FreeRun
IFGain:Low Atten: 40 dB

AMkr1 -3.552 MHz Auto Tune
E%gBJdiv Ref 30.00 dBm 5128 db

Center Freq
00 2.483500000 GHz
M VAl

StartFreq
2.479500000 GHz

Stop Freq
2487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.483500 GHz Span 8.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) _
E STATUS

Plot 7-116. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 1
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element

. Keysight Spectrum Analyzer - Swept SA

RF | 509 DC CORREC

ALIGN AUTO [03:32:32PM Sep 20, 2024

PNO: Wide —#+— 1rig: Free Run

IFGain:Low

Atten: 36 dB

#VBW 300 kHz

#Avg Type: RMS

Stop 2.406000 GHz
Sweep 16.67 ms (2001 pts)

Auto Tune

Center Freq
2.401000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.406000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
[E—————|
Scale Type

Log Lin

Plot 7-117. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Ant 1

' Keysight Spectrum Analyzer - Swept SA

500 DC CORREC

SENSE:INT]

ALIGN AUTO

PNO: Wide ~»— 1rig: Free Run

IFGain:Low

Atten: 36 dB

03:33:07 PM Sep 20, 2024
#Avg Type: RMS 4

#VBW 300 kHz

AMkr1 -4.394 25 MHz
65.52 dB

Stop 2.487500 GHz
Sweep 1.067 ms (2001 pts)

=

Auto Tune

Center Freq
2.482250000 GHz

StartFreq
2.477000000 GHz

Stop Freq
2.487500000 GHz

CF Step
1.0560000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Log Lin

Plot 7-118. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Ant 1

FCC ID: A3LSMS938B

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Technical Manager

Test Report S/N:
1M2408260069-12.A3L

Test Dates:
09/03/2024 - 10/25/2024

EUT Type:
Portable Handset
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element

' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |I]411E|:129M Sep 20,2024
#Avg Type: RMS

PNO: Wide —#+— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset

0Hz
[E—————|
Scale Type

Span 8.000 MHz||5EE] Lin
#YBW 300 kHz Sweep 13.33 ms (2001 pts)

Plot 7-119. Band Edge Plot (Bluetooth (LE), 125kbps — Ch. 37) — Ant 2

' Keysight Spectrum Analyzer - Swept SA =R
RL 500 DC CORREC SENSE:INT] ALIGN AUTO 04:18:47 PM Sep 20, 2024

#Avg Type: RMS

PNO: Wide ) Trig: Free Run
IFGain:Low Atten: 36 dB

AMkr1 -3.676 MHz Auto Tune
57.07 dB|

Center Freq
2.483500000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2.487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 8.000 MHz /|55 Lin
#VBW 300 kHz Sweep 13.33 ms (2001 pts)

STATUS

Plot 7-120. Band Edge Plot (Bluetooth (LE), 125kbps — Ch. 39) — Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA
RL RF Q DC CORREC JINT] ALIGN AUTO [04:20:07 PM Sep 20, 2024
#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 8.000 MHz /|5 Lin

#VBW 300 kHz Sweep 13.33 ms (2001 pts) _
STATUS

Plot 7-121. Band Edge Plot (Bluetooth (LE), 500kbps — Ch. 37) — Ant 2

' Keysight Spectrum Analyzer - Swept SA =
RL RF [ 50Q DC | CORREC [ sENSEINT] ALIGN AUTO [ 04:22:4BPM Sep 20, 2024

#Avg Type: RMS

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

AMkr1 -4.056 MHz Auto Tune
52dB

Center Freq
2.483500000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.483500 GHz Span 2.000 MHz[J Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 13.33 ms (2001 pts) _
IMSG STATUS

Plot 7-122. Band Edge Plot (Bluetooth (LE), 500kbps — Ch. 39) — Ant 2
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element

' Keysight Spectrum Analyzer - Swept SA
RL RF Q DC CORREC JINT] ALIGN AUTO [09:47:51 AM Sep 18, 2024
#Avg Type: RMS

PNO: Wide L, 1rig: FreeRun
IFGain:Low Atten: 40 dB

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.404000000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

|
Scale Type

Span 8.000 MHz /|5 Lin

#VBW 300 kHz Sweep 4.000 ms (2001 pts) _
STATUS

Plot 7-123. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 2

' Keysight Spectrum Analyzer - Swept SA =
RL RF [ 50Q DC | CORREC [ sENSEINT] ALIGN AUTO _[09:51:26 AM Sep 18, 2024

#Avg Type: RMS

PNO: Wide L, 17ig: FreeRun
IFGain:Low Atten: 40 dB

AMkr1 -3.872 MHz Auto Tune
E%gBJdiv Ref 30.00 dBm 51.09 b

Center Freq
2.483500000 GHz

StartFreq
2.479500000 GHz

Stop Freq
2487500000 GHz

CF Step
800.000 kHz
Auto Man

Freq Offset
0Hz

B |
Scale Type

Center 2.483500 GHz Span 8.000 MHz /|5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (2001 pts) _
IMSG STATUS

Plot 7-124. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 2
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element

. Keysight Spectrum Analyzer - Swept SA

RL

10 dBidiv
Log

RF | 509 DC CORREC

ALIGN AUTO [03:34:54 PM Sep 20, 2024

PNO: Wide —#+— 1rig: Free Run

IFGain:Low

Ref 25.00 dBm

Atten: 36 dB

PV
Ul
.
|

#VBW 300 kHz

#Avg Type: RMS

AMkr1 3.535 MHz
57.81 dB

Stop 2.406000 GHz
Sweep 16.67 ms (2001 pts)

Auto Tune

Center Freq
2.401000000 GHz

StartFreq
2.396000000 GHz

Stop Freq
2.406000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
[E—————|
Scale Type

Log Lin

Plot 7-125. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Ant 2

' Keysight Spectrum Analyzer - Swept SA

RL

500 DC CORREC

SENSE:INT]

ALIGN AUTO

PNO: Wide ~»— 1rig: Free Run

IFGain:Low

Atten: 36 dB

03:35:23 PM Sep 20, 2024
#Avg Type: RMS 4

Start 2477000 GHz
#Res BW 100 kHz

#VBW 300 kHz

AMkr1 -4.546 50 MHz
63.06 dB

Stop 2.487500 GHz
Sweep 1.067 ms (2001 pts)

=

Auto Tune

Center Freq
2.482250000 GHz

StartFreq
2.477000000 GHz

Stop Freq
2.487500000 GHz

CF Step
1.0560000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Log Lin

Plot 7-126. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Ant 2

FCC ID: A3LSMS938B
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |I]312E|:ITPM Sep 20,2024
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Plot 7-127. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 1

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RF___ [ 500 DC | CORREC [ SENSE:INT] ALIGN AUTO  |03:29:02 PM Sep 20, 2024
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Plot 7-128. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 1
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DE:]D:4I’JPM Sep 20,2024
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Plot 7-129. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Dual Ant 1

' Keysight Spectrum Analyzer - Swept SA =R
RL 500 DC CORREC SENSE:INT] ALIGN AUTO 03:23:37 PM Sep 20, 2024
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Plot 7-130. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Dual Ant 1
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DZ:54:58 PM Sep 20, 2024
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Plot 7-131. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 2

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RF___ [ 500 DC | CORREC [ SENSE:INT] ALIGN AUTO | 02:58:58 PM Sep 20, 2024
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Plot 7-132. Band Edge Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 2
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DE:D4:4] PM Sep 20, 2024
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Plot 7-133. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 0) — Dual Ant 2

' Keysight Spectrum Analyzer - Swept SA =R
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Plot 7-134. Band Edge Plot (Bluetooth (LE), 2Mbps — Ch. 36) — Dual Ant 2
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7.6 Conducted Spurious Emissions

§15.247(d); RSS-247 [5.5]

Test Overview and Limit

For the following out of band conducted spurious emissions plots, the EUT was set to transmit at maximum power
with the largest packet size available. The worst case spurious emissions were found in this configuration.

The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental emission
level, as determined from the in-band power measurement of the DTS channel performed in a 100kHz
bandwidth per the procedure in Section 8.5 of KDB 558074 D01 v05r02 and Section 11.11.3 of ANSI
C63.10-2013.

Test Procedure Used

ANSI C63.10-2013 — Section 11.11.3
KDB 558074 D01 v05r02 — Section 8.5

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to 25GHz (separated into two plots per

channel)
2. RBW = 1MHz
3. VBW =3MHz
4. Detector = Peak
5. Trace mode = max hold
6. Sweep time = auto couple
7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

EUT

Figure 7-5. Test Instrument & Measurement Setup
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Test Notes

1. RBW was set to 1MHz rather than 100kHz in order to increase the measurement speed.

2. The display line shown in the following plots denotes the limit at 20dB below the fundamental emission
level measured in a 100kHz bandwidth. However, since the traces in the following plots are measured
with a 1MHz RBW, the display line may not necessarily appear to be 20dB below the level of the

fundamental in a 1MHz bandwidth.

3. For plots showing conducted spurious emissions near the limit, the frequencies were investigated with a
reduced RBW to ensure that no emissions were present.
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e Keysight Spectrum Analyzer - Swept SA
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Plot 7-135. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 1

e Keysight Spectrum Analyzer - Swept SA
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Plot 7-136. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 1
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-137. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 1

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
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Plot 7-138. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 1
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' Keysight Spectrum Analyzer - Swept SA
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Plot 7-139. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 1

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RF__ [500 DC | CORREC [ SENSE:INT] ALIGN AUTO | 09:11:44 AM Sep 18, 2024
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Plot 7-140. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 1
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e Keysight Spectrum Analyzer - Swept SA
RL RF | Q DC CORREC | SENSE:INT| ALIGN AUTO
#Avg Type: RMS
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Plot 7-141. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 2
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Plot 7-142. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Ant 2
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DQ:4T:DD AMSep 18,2024
#Avg Type: RMS
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Plot 7-143. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 2

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RF___ [ 500 DC | CORREC [ SENSE:INT] ALIGN AUTO | 09:47:09 AM Sep 18, 2024
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Plot 7-144. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Ant 2
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Plot 7-145. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 2

' Keysight Spectrum Analyzer - Swept SA [E=RE=E
RL RF___ [ 500 DC | CORREC [ SENSE:INT] ALIGN AUTO | 09:52:26 AM Sep 18, 2024
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Plot 7-146. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Ant 2
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |I]312E|:399M Sep 20,2024
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Plot 7-147. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 1
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Plot 7-148. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 1
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |03:27:43 PM Sep 20, 2024
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Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 10.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 18.00 ms (30001 pts

|MSG 1) Points changed; all traces cleared

Plot 7-149. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Dual Ant 1

' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC [ s JINT] ALIGN AUTO |03:28:ZD PM Sep 20, 2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 10 dB

Mkr1 24.144 5 GHz
-53.21 dBm

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 25.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 26.00 ms (30001 pts

Plot 7-150. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Dual Ant 1
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |I]3129:229M Sep 20,2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 10.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 18.00 ms (30001 pts

|MSG 1) Points changed; all traces cleared

Plot 7-151. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant

—

' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC [ s JINT] ALIGN AUTO |03:29:35 PM Sep 20, 2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 10 dB

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 25.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 26.00 ms (30001 pts

Plot 7-152. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 1
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DZ:55:ZSPM Sep 20,2024
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0Hz

[E—————|
Scale Type

Log Lin

e Keysight Spectrum Analyzer - Swept SA
RL 50Q DC CORREC SENSE:INT] ALIGN AUTO 02:55:45 PM Sep 20, 2024
#Avg Type: RMS 4

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 10 dB

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step

1.500000000 GHz

Auto Man
(|

Freq Offset

OHz
||

Scale Type

Stop 25.000 GHz |5 Lin

#VBW 3.0 MHz Sweep 26.00 ms (30001 pts

Plot 7-154. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 37) — Dual Ant 2
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |DZ:5E|:43 PM Sep 20, 2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

BRI NN craue
MMMWWW A L 997.000000 MHz
: i - m————

Freq Offset

0Hz
[E—————|
Scale Type

Log Lin

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 18.00 ms (30001 pts

|MSG 1) Points changed; all traces cleared

Plot 7-155. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Dual Ant 2

' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC [ s JINT] ALIGN AUTO |DZ:57:4] PM Sep 20, 2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 10 dB

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 25.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 26.00 ms (30001 pts

Plot 7-156. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 17) — Dual Ant 2
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' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC JINT] ALIGN AUTO |031|]1:1E|DM Sep 20,2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 36 dB

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man
| B |
Freq Offset
0Hz
[E—————|
Scale Type
Stop 10.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 18.00 ms (30001 pts

|MSG 1) Points changed; all traces cleared

Plot 7-157. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 1

' Keysight Spectrum Analyzer - Swept SA
RL RF |s00 DC CORREC [ s JINT] ALIGN AUTO |03:Dl:45 PM Sep 20, 2024
#Avg Type: RMS

PNO: Fast L, T1rig: FreeRun
IFGain:Low Atten: 10 dB

Mkr1 24.992 5 GHz
-53.28 dBm

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
25.000000000 GHz

; ol , CF Step
" R L L 1.500000000 GHz

. |
---- AL
0Hz

[E—————|
Scale Type

Stop 25.000 GHz [|5:) Lin

#VBW 3.0 MHz Sweep 26.00 ms (30001 pts

Plot 7-158. Conducted Spurious Plot (Bluetooth (LE), 1Mbps — Ch. 39) — Dual Ant 2
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7.7 Radiated Spurious Emission Measurements

15.205 §15.209 §15.247(d); RSS-Gen [8.9

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive
antenna while the EUT is operating at maximum power and at the appropriate frequencies. Only the radiated
emissions of the configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-12 per Section 15.209 and
RSS-Gen (8.9).

Frequency Field Strength Measured Distance
[pV/im] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 — 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-15. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 — Section 6.6.4.3

KDB 558074 D01 v05r02 — Section 8.6, 8.7

Test Settings

Average Field Strength Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 1MHz

VBW = 3kHz > 1/T

Averaging type was set to RMS to ensure that video filtering was applied in the power domain
Detector = peak

Sweep time = auto

Trace mode = max hold

© N Ok 0N

Trace was allowed to run for at least 50 times (1/duty cycle) traces
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Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW is set depending on measurement frequency, as specified in Table 7-13 below
3. VBW =3MHz
4. Detector = peak
5. Sweep time = auto couple
6. Trace mode = max hold
7. Trace was allowed to stabilize
Frequency RBW
9 — 150kHz 200 — 300Hz
0.15 - 30MHz 9 — 10kHz
30 — 1000MHz 100 — 120kHz
> 1000MHz 1MHz
Table 7-16. RBW as a Function of Frequency
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

bore sight
antenna mast

Trnto 4m

./ EUT
turritable

1.5m & styrofoam block

L[ T

| 3 |
| " |

Figure 7-6. Radiated Test Setup >1GHz
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Test Notes

1.

The optional test procedures for antenna port conducted measurements of unwanted emissions per the
guidance of KDB 558074 D01 v05r02 were not used to evaluate this device for compliance to radiated
limits. All radiated spurious emissions levels were measured in a radiated test setup.

All emissions lying in restricted bands specified in §15.205 and Section 8.10 of RSS-Gen are below the
limit shown in Table 7-12.

The antenna is manipulated through typical positions, polarity and length during the tests. The EUT is
manipulated through three orthogonal planes.

This unit was tested with its standard battery.

The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average and peak
measurements were taken using linearly polarized horn antennas. The worst-case emissions are reported
however emissions whose levels were not within 20dB of the respective limits were not reported.

Average measurements were recorded using a VBW of 3kHz, per Section 4.1.4.2.3 of ANSI C63.10-
2013, since 1/T is equal to just under 3kHz. This method was used because the EUT could not be
configured to operate with a duty cycle > 98%. Both average and peak measurements were made using a
peak detector

Emissions below 18 GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

No significant radiated band edge emissions were found in the 2310 — 2390MHz restricted band.

The "-" shown in the following RSE tables are used to denote a noise floor measurement.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level gsuvim) = Analyzer Level (gsm) + 107 + AFCL [gaB/m]
o AFCL g@s/m = Antenna Factor [¢s/m; + Cable Loss [dg]

o Margin (gg) = Field Strength Level (gguvim) — Limit (ggpvim)

Radiated Band Edge Measurement Offset

o The amplitude offset shown in the radiated restricted band edge plots in Section 7.8 was calculated
using the formula:
Offset (dB) = (Antenna Factor + Cable Loss + Attenuator) — Preamplifier Gain
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