element

— Keysight Spectrum Analyzer - Burst Power

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq: 2.480000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 16 dB

[ ]
|03115:53 AM Apr01, 2025
Radio Std: None Frequency

Ref 25.00 dBm

Center Freq
2.480000000 GHz

=

0.00s

4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )

Qutput Power Abs Amplitude Threshold -2.195 dBm
(Above Threshold Lvl)

Rel Amplitude Threshold -15.00 dB
12.609 dBm Current Data Freq Offset

Output Pwr Max Pt Min Pt i
Above Threshold Pts 43332 12.609 dBm 12.805dBm  -108.33 dBm

IMSG

STATUS

Plot 7-84. Average Conducted Power (1Mbps — Ch. 78) — Dual Ant 1

s Keysight Spectrum Analyzer - Burst Power

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq: 2.402000000 GHz

—— 1rig: RF Burst Avg|Hoeld: 100/100
IFGain:Low #Atten: 18 dB

=R
|E|3:16:UB AM Apr01, 2025
Radio Std: None Frequency

Ref 25.00 dBm

CenterFreq
2.402000000 GHz

000s

4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )

Output Power Abs Amplitude Threshold -0.5793 dBm
(Above Threshold Lvl)

Rel Amplitude Threshold -15.00dB
12.052 dBm Current Data Freq Offset
Output Pwr Max Pt Min Pt 0 Hz
Above Threshold Pts 43312 12.053 dBm 14.421 dBm -95.341 dBm

IMSG

STATUS

Plot 7-85. Average Conducted Power (2Mbps — Ch. 0) — Dual Ant 1
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element

— Keysight Spectrum Analyzer - Burst Power

Ref 25.00 dBm

-

0.00s
ResBw 3.00 MHz

Qutput Power
(Above Threshold Lvl)

12.434 dBm

Above Threshold Pts

IMSG

43322

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO [03:16:23 aM Apr01, 2025

-]

Center Freq: 2.441000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
#Atten: 20 dB

Radie Std: None
IFGain:Low

4.00 ms

Sweep 4.00 ms (60001 pt )

Abs Amplitude Threshold
Rel Amplitude Threshold
Current Data
Output Pwr
12.434 dBm

-0.4832 dBm
-156.00dB

Max Pt
14.517 dBm

Min Pt
-103.30 dBm

STATUS

Frequency

Center Freq
2.441000000 GHz

Freq Offset
O Hz

Plot 7-86. Average Conducted Power (2Mbps — Ch. 39) — Dual Ant 1

s Keysight Spectrum Analyzer - Burst Power

CORREC |

IFGain:Low

SENSE:INT| SOURCE OFF |
Center Freq: 2.480000000 GHz

—— 1rig: RF Burst Avg|Hoeld: 100/100
#Atten: 20 dB

ALIGN AUTO | 03:16:39 AM Apr 01, 2025

Radio Std: None

Ref 25.00 dBm

0.00s
ResBw 3.00 MHz

Output Power
(Above Threshold Lvl)

10.234 dBm

Above Threshold Pts 43267

IMSG

4.00 ms

Sweep 4.00 ms (60001 pt )

Abs Amplitude Threshold
Rel Amplitude Threshold
Current Data
Output Pwr
10.239 dBm

-2.187 dBm
-15.00dB

Max Pt
12.813 dBm

Min Pt
-107.93 dBm

STATUS

(o]l [

Frequency

CenterFreq
2.480000000 GHz

Freq Offset
0 Hz

Plot 7-87. Average Conducted Power (2Mbps — Ch. 78) — Dual Ant 1
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element

— Keysight Spectrum Analyzer - Burst Power

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq: 2.402000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

[ ]
|03116:58 AM Apr01, 2025
Radio Std: None Frequency

Ref 25.00 dBm

Center Freq
oL ettt b el

2.402000000 GHz

-

0.00s

4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )

Qutput Power Abs Amplitude Threshold -0.4330 dBm
(Above Threshold Lvl)

Rel Amplitude Threshold -15.00 dB
12.089 dBm Current Data Freq Offset

Output Pwr Max Pt Min Pt i
Above Threshold Pts 42712 12.091 dBm 14567 dBm  -104.51 dBm

IMSG

STATUS

Plot 7-88. Average Conducted Power (3Mbps — Ch. 0) — Dual Ant 1

s Keysight Spectrum Analyzer - Burst Power

CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO
Center Freq: 2.441000000 GHz

—— 1rig: RF Burst Avg|Hoeld: 100/100
IFGain:Low #Atten: 20 dB

=R
|03:17:14 AM Apr01, 2025
Radio Std: None Frequency

Ref 25.00 dBm

CenterFreq
dikdoold kit bl st

2.441000000 GHz

-

0.00s 4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )
Output Power Abs Amplitude Threshold -0.2694 dBm
(Above Threshold Lvl)

Rel Amplitude Threshold -15.00dB
12.482 dBm Current Data Freq Offset
Output Pwr Max Pt Min Pt et
Above Threshold Pts 42802 12.481 dBm 14.731 dBm -103.30 dBm

IMSG

STATUS

Plot 7-89. Average Conducted Power (3Mbps — Ch. 39) — Dual Ant 1
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element

e Keysight Spectrum Analyzer - Burst Power =N ==
CORREC | SENSE:IIJT\ SOURCE OFF | ALIGN AUTO |03:17:30 AM Apr01, 2025
Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

10 dB/div Ref 25.00 dBm

Center Freq
2.480000000 GHz

ki

T,

unm!@ bl ih

ll!l TR LT IIIII nmm I\ !

JIIHIIH

ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )

Qutput Power Abs Amplitude Threshold -1.935dBm

(Abave Threshold Lvl) Rel Amplitude Threshold -15.00 dB
10.286 dBm Current Data Freq Offset
Output Pwr Max Pt Min Pt

Above Threshold Pts 42603 10.285 dBm 13.065 dBm -95.860 dBm

O Hz

I MSG STATUS

Plot 7-90. Average Conducted Power (3Mbps — Ch. 78) — Dual Ant 1

e Keysight Spectrum Analyzer - Swept SA = =
CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO  [03:29:13 AM Apr 01, 2025
#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.401 92 GHz
Eogs!dw Ref 25.00 dBm 15.621 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0 Hz
| e
Scale Type

Center 2.402000 GHz Span 10.00 MHz |8

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) —l
5G| STATUS

Plot 7-91. Peak Conducted Power (1Mbps — Ch. 0) — Dual Ant 2
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ww Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |03127:26 AM Apr01, 2025
#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.440 95 GHz
14.962 dBm

2.446000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.441000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-92. Peak Conducted Power (1Mbps — Ch. 39) — Dual Ant 2

B

w Keysight Spectrum Analyzer - Swept SA
X RL I 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:27:33 AM Apr 01, 2025
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.479 98 GHz
10 gsmw Ref 25.00 dBm 14.928 dBm

N O T
I

2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.485000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0 Hz
| e
Scale Type

Center 2.480000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
sa | |

Plot 7-93. Peak Conducted Power (1Mbps — Ch. 78) — Dual Ant 2
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ww Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |03127:43 AM Apr01, 2025
#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.401 98 GHz
14.947 dBm

2.407000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.402000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-94. Peak Conducted Power (2Mbps — Ch. 0) — Dual Ant 2

B

w Keysight Spectrum Analyzer - Swept SA
X RL I 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:27:52 AM Apr 01, 2025
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.441 09 GHz
14.306 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.436000000 GHz

Stop Freq
2.446000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0 Hz
| e
Scale Type

Center 2.441000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
sa | |

Plot 7-95. Peak Conducted Power (2Mbps — Ch. 39) — Dual Ant 2
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ww Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |03128:Dl AM Apr01, 2025
#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.479 87 GHz
14.296 dBm

2.485000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.480000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-96. Peak Conducted Power (2Mbps — Ch. 78) — Dual Ant 2

B

w Keysight Spectrum Analyzer - Swept SA
X RL I 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:28:10 AM Apr 01, 2025
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 36 dB

Mkr1 2.402 01 GHz
15.206 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0 Hz
| e
Scale Type

Center 2.402000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
sa | |

Plot 7-97. Peak Conducted Power (3Mbps — Ch. 0) — Dual Ant 2
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ww Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC | CORREC | SENSE:INT] SOURCE OFF | ALIGN AUTO |03128:19 AM Apr01, 2025
#Avg Type: RMS
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.441 09 GHz
14.553 dBm

2.446000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.441000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts) |
MSG

Plot 7-98. Peak Conducted Power (3Mbps — Ch. 39) — Dual Ant 2

B

w Keysight Spectrum Analyzer - Swept SA
X RL I 500 AC | CORREC | SENSE:INT| SOURCE OFF | ALIGN AUTO _ [03:28:28 AM Apr 01, 2025
#Avg Type: RMS

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 36 dB

Mkr1 2.480 07 GHz
14.452 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.485000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0 Hz
| e
Scale Type

Center 2.480000 GHz Span 10.00 MHz |5 Lin

#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
sa | |

Plot 7-99. Peak Conducted Power (3Mbps — Ch. 78) — Dual Ant 2
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— Keysight Spectrum Analyzer - Burst Power

Ref 25.00 dBm

-]

Frequency

CORREC | SENSE:INT| SOURCE OFF |
Center Freq: 2.402000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
#Atten: 20 dB

ALIGN AUTO [03:24:56 AM Apr01, 2025

Radie Std: None

IFGain:Low

—_—

-

0.00s
ResBw 3.00 MHz

Qutput Power
(Above Threshold Lvl)

15.366 dBm

Above Threshold Pts

IMSG

43332

Center Freq
2.402000000 GHz

4.00 ms

Sweep 4.00 ms (60001 pt )

Abs Amplitude Threshold
Rel Amplitude Threshold
Current Data
Output Pwr
15.370 dBm

0.5611 dBm
-15.00 dB

Freq Offset
Max Pt 0 Hz

15.561 dBm

Min Pt
-97.605 dBm

STATUS

Plot 7-100. Average Conducted Power (1Mbps — Ch. 0) — Dual Ant 2

s Keysight Spectrum Analyzer - Burst Power

CORREC |

IFGain:Low

(o]l [

Frequency

SENSE:INT| SOURCE OFF |
Center Freq: 2.441000000 GHz

—w— 1rig: RF Burst Avg|Held: 100/100
#Atten: 18 dB

ALIGN AUTO |I]3125:EI4 AM Apr01, 2025

Radio Std: None

Ref 25.00 dBm

L

0.00s
ResBw 3.00 MHz

Output Power
(Above Threshold Lvl)

14.846 dBm

Above Threshold Pts 43333

MSG

CenterFreq
2.441000000 GHz

4.00 ms

Sweep 4.00 ms (60001 pt )

Abs Amplitude Threshold
Rel Amplitude Threshold

Current Data
OQutput Pwr
14.844 dBm

0.02271 dBm
-15.00 dB
FreqOffset
Max Pt e

15.023 dBm

Min Pt
-101.35 dBm

STATUS

Plot 7-101. Average Conducted Power (1Mbps — Ch. 39) — Dual Ant 2
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— Keysight Spectrum Analyzer - Burst Power

-]

Frequency

CORREC | SENSE:INT| SOURCE OFF |
Center Freq: 2.480000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
#Atten: 18 dB

ALIGN AUTO [03:25:11 AM Apr01, 2025

Radie Std: None

IFGain:Low

Ref 25.00 dBm

r—_——‘

Center Freq
2.480000000 GHz

_

0.00s 4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )
Qutput Power

(Above Threshold Lvl)

14.716 dBm

Abs Amplitude Threshold
Rel Amplitude Threshold

Current Data
Output Pwr
14.715 dBm

-0.1270 dBm
-15.00 dB
Freq Offset
Max Pt 0 Hz

14.873 dBm

Min Pt

Above Threshold Pts -99.225 dBm

43334

IMSG

STATUS

Plot 7-102. Average Conducted Power (1Mbps — Ch. 78) — Dual Ant 2

s Keysight Spectrum Analyzer - Burst Power

(o]l [

Frequency

CORREC | SENSE:INT| SOURCE OFF |
Center Freq: 2.402000000 GHz

—— 1rig: RF Burst Avg|Hoeld: 100/100
#Atten: 18 dB

ALIGN AUTO | 03:25:24 AM Apr01, 2025

Radio Std: None

IFGain:Low

Ref 25.00 dBm

CenterFreq
2.402000000 GHz

0.00s 4.00 ms
ResBw 3.00 MHz Sweep 4.00 ms (60001 pt )
Output Power

(Above Threshold Lvl)

12.311 dBm

Abs Amplitude Threshold
Rel Amplitude Threshold

Current Data
OQutput Pwr
12.314 dBm

-0.08933 dBm
-15.00 dB
FreqOffset
Max Pt e

14.911 dBm

Min Pt

Above Threshold Pts -108.30 dBm

43313

IMSG

STATUS

Plot 7-103. Average Conducted Power (2Mbps — Ch. 0) — Dual Ant 2
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|- Keysight Spectrum Analyzer - Burst Power
RL RF 500 AC

CORREC |

SENSE:INT| SOURCE OFF | ALIGN
Center Freq: 2.441000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

[ ==
AUTO  |03:25:43 AM Aproi, 2025
Radio Std: None Frequency

Ref 25.00 dBm

Center Freq
2.441000000 GHz

0.00s 4.00 ms
ResBw 3.00 MHz

Sweep 4.00 ms (60001 pt)
Output Power

Abs Amplitude Threshold
(Above Threshold Lvi) Rel Amplitude Threshold
11.981 dBm Current Data

-0.6322 dBm
-15.00 dB
Freq Offset

Output Pwr Max Pt s

Above Threshold Pts 43322 11.879 dBm 14.368 dBm -103.30 dBm

IMSG

STATUS

Plot 7-104. Average Conducted Power (2Mbps — Ch. 39) — Dual Ant 2

|~ Keysiaht Spectrum Analyzer - Burst Power

CORREC |

SENSE:INT| SOURCE OFF |
Center Freq: 2.480000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

ALIGN AUTO

B
|E|3:25:58 AM Apr01, 2025
Radio Std: None Frequency

Ref 25.00 dBm

CenterFreq
2.480000000 GHz

o

0.00s 4.00 ms
ResBw 3.00 MHz

Sweep 4.00 ms (60001 pt )
Output Power

Abs Amplitude Threshold
(Above Threshold Lvl) Rel Amplitude Threshold
11.808 dBm Current Data
Output Pwr Max Pt
Above Threshold Pts 43322 11.800 dBm

-0.7595 dBm
-15.00 dB

Freq Offset
Min Pt JHz
14241dBm  -102.16 dBm

IMSG

STATUS

Plot 7-105. Average Conducted Power (2Mbps — Ch. 78) — Dual Ant 2
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|- Keysight Spectrum Analyzer - Burst Power

RL RF

500 AC

CORREC |

SENSE:INT| SOURCE OFF |
Center Freq: 2.402000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
#Atten: 22 dB (Elec 2)

- |-

Frequency

ALIGN AUTO [03:26:15 AM Aproi, 2025

Radio Std: None

IFGain:Low

Ref 25.00 dBm

bl gl e b st bl

-

0.00s
ResBw 3.00 MHz

Qutput Power
(Above Threshold Lvl)

12.411 dBm

Above Threshold Pts

IMSG

42698

Center Freq
2.402000000 GHz

4.00 ms

Sweep 4.00 ms (60001 pt)

Abs Amplitude Threshold
Rel Amplitude Threshold
Current Data
Output Pwr
12.413 dBm

0.2534 dBm
-15.00 dB

Freq Offset
Max Pt 0 Hz

15.253 dBm

Min Pt
-108.89 dBm

STATUS

|~ Keysiaht Spectrum Analyzer - Burst Power

Plot 7-106. Average Conducted Power (3Mbps — Ch. 0) — Dual Ant 2

RL RF

500 AC

CORREC |

IFGain:Low

SENSE:INT| SOURCE OFF |

Center Freq: 2.441000000 GHz

- 1rig: RF Burst Avg|Held: 100/100
#Atten: 14 dB (Elec 2)

=R
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ALIGN AUTO |D3126145 AM Apr01, 2025

Radio Std: None

Ref 25.00 dBm
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=
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-15.00 dB
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STATUS

Plot 7-107. Average Conducted Power (3Mbps — Ch. 39) — Dual Ant 2
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|- Keysight Spectrum Analyzer - Burst Power

RL RF 500 AC CORREC |

SENSE:INT| SOURCE OFF | ALIGN

AUTO [03:27:01 AM Aproi, 2025

Center Freq: 2.480000000 GHz

—— 1rig: RF Burst Avg|Hold: 100/100
IFGain:Low #Atten: 18 dB (Elec 8)

Ref 25.00 dBm

ot ottt o bt o b bl

-

0.00s
ResBw 3.00 MHz
Qutput Power
(Above Threshold Lvl)
11.849 dBm

Abs Amplitude Threshold
Rel Amplitude Threshold
Current Data

-0.5772 dBm
-15.00 dB

Output Pwr Max Pt
Above Threshold Pts 42739 11.851 dBm

IMSG

Radio Std: None

4.00 ms
Sweep 4.00 ms (60001 pt)

14.423 dBm -105.56 dBm

STATUS

- |-

Frequency

Center Freq
2.480000000 GHz

Freq Offset
0Hz

Plot 7-108. Average Conducted Power (3Mbps — Ch. 78) — Dual Ant 2
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7.4 Band Edge

Compliance

15.247 (d); RSS-247 [5.5

Test Overview and Limits

EUT operates in hopping and non-hopping transmission mode. Measurement is taken at the highest point located

outside of the emission

20 dBc.

Test Procedure Used

ANSI| C63.10-2013 — Section 6.10.4

Test Settings

bandwidth.

The maximum permissible out-of-band emission level is

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.

Test Notes

Figure 7-3. Test Instrument & Measurement Setup

Out of band conducted spurious emissions at the band edge were investigated for all data rates in hopping and non-
hopping modes. The worst case emissions were found with the EUT transmitting at 3 Mbps. Band edge emissions
were also investigated with the EUT transmitting in all data rates. Plots of the worst case emissions are shown below.
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| Keysight Spectrum Analyzer - Swept SA
RL RE DC | CORREC | [ SENSE:INT] ALIGN AUTO  [11:36:54 AMFeb 24, 2025
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

0

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.400000 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |
IMSG

Plot 7-109. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 0) — Ant 1

| Keysight Spectrum Analyzer - Swept SA
RL RE DC | CORREC | [ SENSE:INT] ALIGN AUTO  [11:37:10 AM
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

0

2.488500000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.483500 GHz p X Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |
IMSG

Plot 7-110. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 78) — Ant 1
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| Keysight Spectrum Analyzer - Swept SA
RL RE DC | CORREC | [ SENSE:INT] ALIGN AUTO  [11:39:42 AMFeb 24, 2025
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

0

1LO gBIdw Ref 35.00 dBm

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.400000 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |

Plot 7-111. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Ant 1

|_ Keysight Spectrum Analyzer - Swept SA ===
RL RF [s00 DC [ CORREC | [ SENSE:INT] ALIGN AUTO _ [11:38:18 AMFeb 24, 2025
#Avg Type: RMS

PNO: Wide —»— T1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 46 dB

AMkr1 -3.36 MHz
1o gBidlv Ref 35.00 dBm 50.732 dB

CenterFreq
2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
s |
Scale Type

Center 2.483500 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |

Plot 7-112. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Ant 1
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| Keysight Spectrum Analyzer - Swept SA
RL I CORREC | | SENSE:INT| ALIGN AUTO _ [12:45:47 PMFeb 24,2025
#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

1LO gBIdw Ref 35.00 dBm

2.405000000 GHz

Y. I
L S B N -Freq_ozs::
-

Scale Type

Span 10.00 MHz[|5E] Lin
#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-113. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 0) — Ant 2

| Keysight Spectrum Analyzer - Swept SA
RL | . CORREC | | SENSE:INT] ALIGN AUTO |12146106 PM
#Avg Type: RMS
—— 1rig: Free Run Avg|Hold: 100/100
Atten: 46 dB

1LO gBIdw Ref 35.00 dBm

2.488500000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 10.00 MHz[|5E] Lin
#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-114. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 78) — Ant 2
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| Keysight Spectrum Analyzer - Swept SA
RL I CORREC | | SENSE:INT| ALIGN AUTO _ [12:48:50 PMFeb 24,2025
#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Log Lin

#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-115. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Ant 2
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| Keysiaht Spectrum Analyzer - Swept 5

SENSE:INT| ALIGN AUTO  [12:47:24 PMFeb 24, 2025
#Avg Type: RMS
NFE PNO: Wide —»— T1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 46 dB

2] | CORREC

AMkr1 -8.40 MHz
10 gsrdiv Ref 35.00 dBm 51.074 dB

2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
i |
Scale Type

Span 10.00 MHz || Lin

#VBW 300 kHz Sweep 16.67 ms (1001 pts)
IMSG STATUS

Plot 7-116. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Ant 2
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| Keysight Spectrum Analyzer - Swept SA
RL RE DC | CORREC | [ SENSE:INT] ALIGN AUTO  [01:53:16 PMFeb 25, 2025
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

0

1LO gBIdw Ref 30.00 dBm

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset
0Hz

||
Scale Type

Center 2.400000 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |

Plot 7-117. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 0) — Dual Ant 1

| Keysight Spectrum Analyzer - Swept SA
RL RE »  DC [ CORREC | [ SENSE:INT] ALIGN AUTO  [01:53:34 PM
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

1LO gBIdw Ref 30.00 dBm

2.488500000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.483500 GHz p X Log Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |

Plot 7-118. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 78) — Dual Ant 1
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| Keysight Spectrum Analyzer - Swept SA
RL RE DC | CORREC | [ SENSE:INT] ALIGN AUTO  [01:56:10 PMFeb 25, 2025
#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

0

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
||
Scale Type

Center 2.400000 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts) |
IMSG

Plot 7-119. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Dual Ant
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| Keysiaht Spectrum Analyzer - Swept 5
X RL | rF [s0o@ oC |

CORREC | [ SENSE:INT] ALIGN AUTO _ [01:55:23 PMFeb 25, 2025
#Avg Type: RMS

PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

AMkr1 -4.62 MHz
1o gsrdiv Ref 30.00 dBm 49.100 dB

2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

0Hz
s |
Scale Type

Center 2.483500 GHz Span 10.00 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 16.67 ms (1001 pts)
sG] |

Plot 7-120. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Dual Ant 1
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| Keysight Spectrum Analyzer - Swept SA
RL I CORREC | | SENSE:INT| ALIGN AUTO _ [03:16:23 PMFeb 25,2025
#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

1LO gBIdw Ref 30.00 dBm

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 10.00 MHz[|5E] Lin
#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-121. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 0) — Dual Ant 2

| Keysight Spectrum Analyzer - Swept SA
RL | . CORREC | | SENSE:INT] ALIGN AUTO |03116138 PM
#Avg Type: RMS
—— 1rig: Free Run Avg|Hold: 100/100
Atten: 40 dB

1LO gBIdw Ref 30.00 dBm

2.488500000 GHz

1.000000 MHz
Auto Man

Freq Offset

0Hz
|
Scale Type

Span 10.00 MHz[|5E] Lin
#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-122. Band Edge Plot (Bluetooth with Hopping Disabled, 3 Mbps — Ch. 78) — Dual Ant 2
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| Keysight Spectrum Analyzer - Swept SA
RL I CORREC | | SENSE:INT| ALIGN AUTO _ [03:18:40 PMFeb 25, 2025
#Avg Type: RMS
PNO: Wide —— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

1LO gBIdw Ref 30.00 dBm

2.405000000 GHz

1.000000 MHz
Auto Man

Freq Offset
0Hz

|
Scale Type

Log Lin

#VBW 300 kHz Sweep 16.67 ms (1001 pts)

Plot 7-123. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Dual Ant 2
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| Keysight Spectrum Analyzer - SwaptSA

CORREC

SENSE:INT| ALIGN AUTO _ [03:17:33 PMFeb 25, 2025
#Avg Type: RMS
NFE PNO: Wide —»— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

AMkr1 -4.77 MHz
10 gBidlv Ref 30.00 dBm 43.462 dB|

CenterFreq
2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2.488500000 GHz

CF Step

& m 1.000000 MHz

Iwmmmm---
il P A1

y ""I'”F ||

0Hz

---- —

Scale Type

Span 10.00 MHz || Lin

#VBW 300 kHz Sweep 16.67 ms (1001 pts)
IMSG STATUS

Plot 7-124. Band Edge Plot (Bluetooth with Hopping Enabled, 3 Mbps) — Dual Ant 2
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7.5

Carrier Frequency Separation

15.247 (a.1); RSS-247 [5.1(2

Test Overview and Limit

Measurement is made with EUT operating in hopping mode. The minimum permissible channel separation for
this system is 2/3 the value of the 20dB BW.

Test Procedure Used

ANSI C63.10-2013 — Section 7.8.2

Test Settings

1. Span = Wide enough to capture peaks of two adjacent channels
2. RBW = 30% of channel spacing. Adjust as necessary to best identify center of each individual channel
3. VBW = RBW
4. Sweep = Auto
5. Detector = Peak
6. Trace mode = max hold
7. The trace was allowed to stabilize.
8. Marker-delta function used to determine separation between peaks of the adjacent channels
Test Setup

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

il
P 110

Figure 7-4. Test Instrument & Measurement Setup

Test Notes

The EUT complies with the minimum channel separation requirement when it is operating in 1x/EDR mode using 79
channels and when operating in AFH mode using 20 channels.
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Data Min.
Frequency Channel | Channel
Rate Mod. .
[MHz] [Mbps] No. Separation
P [MHz]
2402 1.0 GFSK 0 0.566
2441 1.0 GFSK 39 0.564
2480 1.0 GFSK 78 0.568
2402 2.0 /4-DQPSK 0 0.790
2441 2.0 /4-DQPSK 39 0.788
2480 2.0 /4-DQPSK 78 0.791
2402 3.0 8DPSK 0 0.787
2441 3.0 8DPSK 39 0.787
2480 3.0 8DPSK 78 0.785
Table 7-9. Minimum Channel Separation — Ant 1
Min.
Frequency Data Channel | Channel
Rate Mod. .
[MHZz] [Mbps] No. Separation
P [MHz]
2402 1.0 GFSK 0 0.564
2441 1.0 GFSK 39 0.567
2480 1.0 GFSK 78 0.566
2402 2.0 /4-DQPSK 0 0.787
2441 2.0 /4-DQPSK 39 0.787
2480 2.0 /4-DQPSK 78 0.785
2402 3.0 8DPSK 0 0.785
2441 3.0 8DPSK 39 0.785
2480 3.0 8DPSK 78 0.786

Table 7-10. Minimum Channel Separation — Ant 2
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ww Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | SENSE:INT| ALIGN AUTO |11158:22 AMFeb 24, 2025
#Avg Type: RMS 4
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 40 dB

2.443500000 GHz

500.000 kHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.441000 GHz Span 5.000 MHz |5 Lin

#Res BW 100 kHz #VBW 300 kHz Sweep 8.333 ms (1001 pts)
E STATUS

Plot 7-125. Channel Spacing Plot (Bluetooth) — Ant 1

s Keysight Spectrum Analyzer - Swept SA

DC [ CORREC SENSE:INT)| | ALIGN AUTO |E|11E|]:23 PMFeb 24, 2025
#Avg Type: RMS
NFE PNO: Wide ~#— 1rig: FreeRun Avg|Held: 100/100
IFGain:Low Atten: 46 dB

2.441000000 GHz

2.438500000 GHz

Stop Freq
2.443500000 GHz

CF Step
500.000 kHz
Auto Man

Freq Offset

0 Hz
Bt |
Scale Type

Span 5.000 MHz[jl Lin

= #VBW 300 kHz Sweep 8.333 ms (1001 pts) _
MSG STATUS

Plot 7-126. Channel Spacing Plot (Bluetooth) — Ant 2
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Data Min.
Frequency Channel | Channel
Rate Mod. .
[MHz] [Mbps] No. Separation
P [MHz]
2402 1.0 GFSK 0 0.571
2441 1.0 GFSK 39 0.583
2480 1.0 GFSK 78 0.598
2402 2.0 /4-DQPSK 0 0.801
2441 2.0 /4-DQPSK 39 0.813
2480 2.0 /4-DQPSK 78 0.805
2402 3.0 8DPSK 0 0.800
2441 3.0 8DPSK 39 0.811
2480 3.0 8DPSK 78 0.802
Table 7-11. Minimum Channel Separation — Dual Ant 1
Min.
Frequency Data Channel | Channel
Rate Mod. .
[MHZz] [Mbps] No. Separation
P [MHz]
2402 1.0 GFSK 0 0.579
2441 1.0 GFSK 39 0.597
2480 1.0 GFSK 78 0.614
2402 2.0 /4-DQPSK 0 0.804
2441 2.0 /4-DQPSK 39 0.816
2480 2.0 /4-DQPSK 78 0.825
2402 3.0 8DPSK 0 0.811
2441 3.0 8DPSK 39 0.814
2480 3.0 8DPSK 78 0.816

Table 7-12. Minimum Channel Separation — Dual Ant 2
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Plot 7-127. Channel Spacing Plot (Bluetooth) — Dual Ant 1
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Plot 7-128. Channel Spacing Plot (Bluetooth) — Dual Ant 2
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@ element

7.6  Time of Occupancy
15.247 (a.1.iii); RSS-247 [5.1(4

Test Overview and Limit

Measurement is made while EUT is operating in hopping mode with the spectrum analyzer set to zero span. The
maximum permissible time of occupancy is 400 ms within a period of 400ms multiplied by the number of
hopping channels employed.

Test Procedure Used

ANSI C63.10-2013 — Section 7.8.4
Test Settings
1. Span = zero span, centered on a hopping channel
2. RBW <= channel spacing and >> 1/T, where T is expected dwell time per channel

3. Sweep = as necessary to capture entire dwell time. Second plot may be required to demonstrate two
successive hops on a channel

4. Trigger is set with appropriate trigger delay to place pulse near the center of the plot
5. Detector = peak
6. Trace mode = max hold

7. Marker-delta function used to determine transmit time per hop

Test Setup

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

[T — s

=
LS
SRR

Hea - e R A N

1 enopERE

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

None
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= Keysight Spectrum Analyzer - Swept SA
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Plot 7-129. Time of Occupancy Plot (Bluetooth) — Ant 1

Bluetooth Time of Occupancy Calculation

Typically, Bluetooth 1x/EDR mode has a channel hopping rate of 1600 hops/s. Since 1x/EDR modes use 5 transmit
and 1 receive slot, for a total of 6 slots, the Bluetooth transmitter is actually hopping at a rate of 1600 / 6 = 266.67
hops/s/slot

o 400ms x 79 hopping channels = 31.6 sec (Time of Occupancy Limit)

o Worst case BT has 266.67 hops/second (for 1x/EDR modes with DH5 operation)

o 266.67 hops/second / 79 channels = 3.38 hops/second (# of hops/second on one channel)

o 3.38 hops/second/channel x 31.6 seconds = 106.67 hops (# hops over a 31.6 second period)

o 106.67 hops x 2.89 ms/channel = 308.28 ms (worst case dwell time for one channel in 1x/EDR modes)

With AFH, the number of channels is reduced to a minimum of 20 channels and the channel hopping rate is reduced
by 50% to 800 hops/s. AFH mode also uses 6 total slots so the Bluetooth transmitter hops at a rate of 800/ 6 = 133.3
hops/s/slot

o 400ms x 20 hopping channels = 8 sec (Time of Occupancy Limit)

o Worst case BT has 133.3 hops/second/slot (for AFH mode with DH5 operation)

o 133.3 hops/s / 20 channels = 6.67 hops/second (# of hops/second on one channel)

o 6.67 hops/s / channel x 8 seconds = 53.34 hops (# hops over a 8 second period)

o 53.34 hops x 2.89 ms/channel = 154.15 ms (worst case dwell time for one channel in AFH mode)
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Plot 7-130. Time of Occupancy Plot (Bluetooth) — Ant 2

Bluetooth Time of Occupancy Calculation

Typically, Bluetooth 1x/EDR mode has a channel hopping rate of 1600 hops/s. Since 1x/EDR modes use 5 transmit
and 1 receive slot, for a total of 6 slots, the Bluetooth transmitter is actually hopping at a rate of 1600 / 6 = 266.67
hops/s/slot

o 400ms x 79 hopping channels = 31.6 sec (Time of Occupancy Limit)

o Worst case BT has 266.67 hops/second (for 1x/EDR modes with DH5 operation)

o 266.67 hops/second / 79 channels = 3.38 hops/second (# of hops/second on one channel)

o 3.38 hops/second/channel x 31.6 seconds = 106.67 hops (# hops over a 31.6 second period)

o 106.67 hops x 2.89 ms/channel = 308.28 ms (worst case dwell time for one channel in 1x/EDR modes)

With AFH, the number of channels is reduced to a minimum of 20 channels and the channel hopping rate is reduced
by 50% to 800 hops/s. AFH mode also uses 6 total slots so the Bluetooth transmitter hops at a rate of 800/ 6 = 133.3
hops/s/slot

o 400ms x 20 hopping channels = 8 sec (Time of Occupancy Limit)

o Worst case BT has 133.3 hops/second/slot (for AFH mode with DH5 operation)

o 133.3 hops/s / 20 channels = 6.67 hops/second (# of hops/second on one channel)

o 6.67 hops/s / channel x 8 seconds = 53.34 hops (# hops over a 8 second period)

o 53.34 hops x 2.89 ms/channel = 154.15 ms (worst case dwell time for one channel in AFH mode)
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Plot 7-131. Time of Occupancy Plot (Bluetooth) — Dual Ant 1

Bluetooth Time of Occupancy Calculation

Typically, Bluetooth 1x/EDR mode has a channel hopping rate of 1600 hops/s. Since 1x’EDR modes use 5 transmit
and 1 receive slot, for a total of 6 slots, the Bluetooth transmitter is actually hopping at a rate of 1600 / 6 = 266.67
hops/s/slot

o 400ms x 79 hopping channels = 31.6 sec (Time of Occupancy Limit)

o Worst case BT has 266.67 hops/second (for 1x/EDR modes with DH5 operation)

o 266.67 hops/second / 79 channels = 3.38 hops/second (# of hops/second on one channel)

o 3.38 hops/second/channel x 31.6 seconds = 106.67 hops (# hops over a 31.6 second period)

o 106.67 hops x 2.89 ms/channel = 308.28 ms (worst case dwell time for one channel in 1x/EDR modes)

With AFH, the number of channels is reduced to a minimum of 20 channels and the channel hopping rate is reduced
by 50% to 800 hops/s. AFH mode also uses 6 total slots so the Bluetooth transmitter hops at a rate of 800 /6 = 133.3
hops/s/slot

o 400ms x 20 hopping channels = 8 sec (Time of Occupancy Limit)

o Worst case BT has 133.3 hops/second/slot (for AFH mode with DH5 operation)

o 133.3 hops/s / 20 channels = 6.67 hops/second (# of hops/second on one channel)

o 6.67 hops/s / channel x 8 seconds = 53.34 hops (# hops over a 8 second period)

o 53.34 hops x 2.89 ms/channel = 154.15 ms (worst case dwell time for one channel in AFH mode)

MEASUREMENT REPORT Approved by:
FCC ID: A3LSMF966B
(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 92 of 143
1M2502270019-09.A3L 02/24/2025 - 05/05/2025 | Portable Handset
© 2025 ELEMENT V 11.2 9/11/2024

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

CORREC | SENSE:INT] | ALIGN AUTO
Trig Delay-504.0 uys  #Avg Type: RMS

PNO: Wide —»— 1rig: Video

IFGain:Low Atten: 40 dB

Ref 30.00 dBm

2.441000000 GHz

1.000000 MHz
Auto Man

Freq Offset

0 Hz
||
Scale Type

Center 2.441000000 GHz Span 0 Hz R Lin

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)
MSG STATUS

Plot 7-132. Time of Occupancy Plot (Bluetooth) — Dual Ant 2

Bluetooth Time of Occupancy Calculation

Typically, Bluetooth 1x/EDR mode has a channel hopping rate of 1600 hops/s. Since 1x/EDR modes use 5 transmit
and 1 receive slot, for a total of 6 slots, the Bluetooth transmitter is actually hopping at a rate of 1600 / 6 = 266.67
hops/s/slot

o 400ms x 79 hopping channels = 31.6 sec (Time of Occupancy Limit)

o Worst case BT has 266.67 hops/second (for 1x/EDR modes with DH5 operation)

o 266.67 hops/second / 79 channels = 3.38 hops/second (# of hops/second on one channel)

o 3.38 hops/second/channel x 31.6 seconds = 106.67 hops (# hops over a 31.6 second period)

o 106.67 hops x 2.89 ms/channel = 308.28 ms (worst case dwell time for one channel in 1x/EDR modes)

With AFH, the number of channels is reduced to a minimum of 20 channels and the channel hopping rate is reduced
by 50% to 800 hops/s. AFH mode also uses 6 total slots so the Bluetooth transmitter hops at a rate of 800/ 6 = 133.3
hops/s/slot

o 400ms x 20 hopping channels = 8 sec (Time of Occupancy Limit)

o Worst case BT has 133.3 hops/second/slot (for AFH mode with DH5 operation)

o 133.3 hops/s / 20 channels = 6.67 hops/second (# of hops/second on one channel)

o 6.67 hops/s / channel x 8 seconds = 53.34 hops (# hops over a 8 second period)

o 53.34 hops x 2.89 ms/channel = 154.15 ms (worst case dwell time for one channel in AFH mode)
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7.7  Number of Hopping Channels
15.247 (a.1.iii); RSS-247 [5.1(4

Test Overview and Limit

Measurement is made while EUT is operating in hopping mode. This frequency hopping system must employ a
minimum of 15 hopping channels.

Test Procedure Used

ANSI C63.10-2013 — Section 7.8.3
Test Settings
1. Span = frequency of band of operation (divided into two plots)
2. RBW < 30% of channel spacing or 20dB bandwidth, whichever is smaller
3. VBW = RBW
4. Sweep = auto
5. Detector = peak
6. Trace mode = max hold

7. Trace was allowed to stabilize

Test Setup

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

Heas

Figure 7-6. Test Instrument & Measurement Setup
Test Notes
The frequency spectrum was broken up into two sub-ranges to clearly show all the hopping frequencies. In AFH

mode, this device operates using 20 channels so the requirement for minimum number of hopping channels is
satisfied.
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Plot 7-133. Low End Spectrum Channel Hopping Plot (Bluetooth) — Ant 1
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Plot 7-134. High End Spectrum Channel Hopping Plot (Bluetooth) — Ant 1
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Plot 7-135. Low End Spectrum Channel Hopping Plot (Bluetooth) — Ant 2
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Plot 7-136. High End Spectrum Channel Hopping Plot (Bluetooth) — Ant 2
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Plot 7-137. Low End Spectrum Channel Hopping Plot (Bluetooth) — Dual Ant 1
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Plot 7-138. High End Spectrum Channel Hopping Plot (Bluetooth) — Dual Ant 1
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Plot 7-139. Low End Spectrum Channel Hopping Plot (Bluetooth) — Dual Ant 2
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Plot 7-140. High End Spectrum Channel Hopping Plot (Bluetooth) — Dual Ant 2
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7.8 Conducted Spurious Emissions
15.247 (d); RSS-247 [5.5

Test Overview and Limit

Conducted out-of-band spurious emissions were investigated from 30MHz up to 25GHz to include the 10t harmonic
of the fundamental transmit frequency. The maximum permissible out-of-band emission level is
20 dBc.

Test Procedure Used

ANSI C63.10-2013 — Section 7.8.8

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* (See note below)
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.

Figure 7-7. Test Instrument & Measurement Setup

Test Notes

Out-of-band conducted spurious emissions were investigated for all data rates and the worst-case emissions were
found with the EUT transmitting at 3Mbps. The display line shown in the following plots is the limit at 20dB below the
fundamental emission level measured in a 100kHz bandwidth. However, the traces in the following plots are
measured with a TMHz RBW to reduce test time, so the display line may not necessarily appear to be 20dB below
the level of the fundamental in a 1MHz bandwidth.
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Plot 7-141. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Ant 1

e Keysight Spectrum Analyzer - Swept SA
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Plot 7-142. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Ant 1
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@ element

= Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC CORREC SENSE:INT] ALIGN AUTO 11:44:33 AM Feb 24, 2025
#Avg Type: RMS
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Plot 7-143. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Ant 1

o Keysight Spectrum Analyzer - Swept SA =R
RL I 500 DC [ CORREC [ SENSE:INT| ALIGN AUTO  [11:47:36 AMFeb 24, 2025
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Plot 7-144. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Ant 1
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO [ 11:48:15 AMFeb 24, 2025
#Avg Type: RMS
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Msc | i) Paints changed; all traces cleared

Plot 7-145. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Ant 1

|~ Keysight spectrum Analyzer - Swept SA ==
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO __ [11:48:52 AMFeb 24, 2025
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Plot 7-146. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Ant 1
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO _ [11:42:13 AMFeb 24, 2025
#Avg Type: RMS
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 18.00 ms (30001 pts) |

Plot 7-147. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Ant 2

|~ Keysight spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO _ [11:42:39 AMFeb 24, 2025
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Plot 7-148. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Ant 2
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO | 11:44:33 AMFeb 24, 2025
#Avg Type: RMS
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Plot 7-149. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Ant 2

|~ Keysight spectrum Analyzer - Swept SA ==
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO __ [11:47:36 AMFeb 24, 2025
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#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 26.00 ms (30001 pts) |

Plot 7-150. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Ant 2
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO [ 11:48:15 AMFeb 24, 2025
#Avg Type: RMS

PNO: Fast () Trig: Free Run
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Msc | i) Paints changed; all traces cleared

Plot 7-151. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Ant 2

|~ Keysight spectrum Analyzer - Swept SA ==
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO __ [11:48:52 AMFeb 24, 2025
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Plot 7-152. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Ant 2
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO | 01:56:59 PMFeb 25, 2025
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Plot 7-153. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Dual Ant 1

|~ Keysight spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO [ 01:57:23 PMFeb 25, 2025
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Plot 7-154. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 0) — Dual Ant 1
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element

|_ Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC | CORREC SENSE:INT] ALIGN AUTO | 01:57:55 PMFeb 25, 2025
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Plot 7-155. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Dual Ant 1

|~ Keysight spectrum Analyzer - Swept SA ==
RL RF 500 DC | CORREC | [ SENSE:INT] ALIGN AUTO [ 01:58:28 PMFeb 25, 2025
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Plot 7-156. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 39) — Dual Ant 1
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@ element

= Keysight Spectrum Analyzer - Swept SA
RL RF 500 DC CORREC SENSE:INT] ALIGN AUTO 01:59:04 PM Feb 25, 2025
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Plot 7-157. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Dual Ant 1

o Keysight Spectrum Analyzer - Swept SA =R
RL I 500 DC [ CORREC [ SENSE:INT| ALTGN AUTO  [01:59:34 PMFeb 25,2025
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Plot 7-158. Conducted Spurious Plot (Bluetooth, 3Mbps — Ch. 78) — Dual Ant 1
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@ element

= Keysight Spectrum Analyzer - Swept SA
RL C CORREC SENSE:INT] ALIGN AUTO 03:19:22 PM Feb 25, 2025
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Plot 7-159. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 0) — Dual Ant 2

e Keysight Spectrum Analyzer - Swept SA
RL y DC CORREC | SENSE:INT] ALIGN AUTO [03:20:05 PMFeb 25, 2025
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Plot 7-160. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 0) — Dual Ant 2
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@ element

= Keysight Spectrum Analyzer - Swept SA
RL C CORREC SENSE:INT] ALIGN AUTO 03:24:16 PM Feb 25, 2025
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Plot 7-161. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 39) — Dual Ant 2

o Keysight Spectrum Analyzer - Swept SA =R
RL RF 500 DC [ CORREC [ SENSE:INT| ALIGN AUTO  [03:26:12 PMFeb 25, 2025
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Plot 7-162. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 39) — Dual Ant 2
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= Keysight Spectrum Analyzer - Swept SA
RL C CORREC SENSE:INT] ALIGN AUTO 03:22:39 PM Feb 25, 2025
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Plot 7-163. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 78) — Dual Ant 2

o Keysight Spectrum Analyzer - Swept SA =R
RL RF 500 DC [ CORREC [ SENSE:INT| ALTGN AUTO  [03:23:18 PMFeb 25, 2025
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Plot 7-164. Conducted Spurious Plot (Bluetooth, 1Mbps — Ch. 78) — Dual Ant 2
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@ element

7.9 Radiated Spurious Emission Measurements — Above 1GHz
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 below per Section 15.209 and RSS-Gen
(8.9).

Field Strength Measured Distance
Frequency [uV/m] [Meters]
Above 960.0 MHz 500 3

Table 7-13. Radiated Limits

Test Procedure Used

ANSI C63.10-2013 — Section 6.6.4.3

Test Settings
Average Field Strength Measurements per Section 4.1.4.2.3 of ANSI C63.10-2013

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

VBW = 1kHz > 1/t Hz, where 1 = pulse width in seconds

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 o bk 0N~

Trace was allowed to stabilize

Peak Field Strength Measurements per Section 4.1.4.2.2 of ANSI C63.10-2013

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW is set depending on measurement frequency, as specified in Table 7-14 below

VBW = 3MHz

Detector = peak

Sweep time = auto couple

Trace mode = max hold

N o o s~ D=

Trace was allowed to stabilize
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@ element

Frequency RBW

9 — 150kHz 200 — 300Hz
0.15 — 30MHz 9 — 10kHz
30 — 1000MHz 100 — 120kHz

> 1000MHz 1MHz

Table 7-14. RBW as a Function of Frequency

Test Setup

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

bare sight
antenna mast

T to dm

./ EUT
turntable

1.5 & styrofoam block

e

3m |
\ I

Figure 7-8. Radiated Test Setup >1GHz

Test Notes

2. All emissions lying in restricted bands specified in §15.205 and Section 8.10 of RSS-Gen are below the limit
shown in §15.209.

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

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

5. This unit was tested with its standard battery.

6. The spectrum is measured from 9kHz to the 10" harmonic and the worst-case emissions are reported.

7. The duty cycle correction factor was not applied to noise floor measurements.

8. The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose of

emission identification. Any emissions found to be within 20dB of the limit are fully investigated and the results
are shown in this section.

9. The "-" shown in the following RSE tables is used to denote a noise floor measurement.
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Sample Calculation

o

o

o

Field Strength Level (gsuvim) = Analyzer Level (gsm; + 107 + AFCL ¢8/m) + Duty Cycle Correction (gs

AFCL @8/m; = Antenna Factor gs/m) + Cable Loss 5]

Margin gg) = Field Strength Level [guvim) — Limit [geuvim

Duty Cycle Correction Factor Calculation

o Channel hop rate = 800 hops/second (AFH Mode)

o Adjusted channel hop rate for DH5 mode = 133.33 hops/second

o Time per channel hop =1/ 133.33 hops/second = 7.50 ms

o Time to cycle through all channels = 7.50 x 20 channels = 150 ms

o Number of times transmitter hits on one channel = 100 ms / 150 ms = 1 time(s)

o Worst case dwell time = 7.5 ms

o Duty cycle correction factor = 20log1o(7.5ms/100ms) = -22.5 dB
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Radiated Spurious Emission Measurements

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

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 1.21ms
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Freqguency (GHz)
Plot 7-165. Radiated Spurious Plot above 1GHz (BT — Ch. 0) — Ant 1
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 1.21ms
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Plot 7-166. Radiated Spurious Plot above 1GHz (BT — Ch. 39) — Ant 1
Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizontal SWT: 1.21ms
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Plot 7-167. Radiated Spurious Plot above 1GHz (BT — Ch. 78) — Ant 1
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Radiated Spurious Emissions Measurements (Above 18GHz)

§15.209; RSS-Gen [8.9]

Trace: MaxHold RBW: 1 MHz
Detector: Peak VBW: 3 MHz
Horizonta SWT: 14.7ms
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Plot 7-168. Radiated Spurious Plot above 18GHz — Ant 1
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Radiated Spurious Emission Measurements
15.205 §15.209 §15.247 (d); RSS-Gen [8.9

Worst Case Mode: Bluetooth
Worst Case Data Rate: 1 Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2402MHz
Channel: 0
Eraqueney Ant. Antc_enna Tur-ntable Analyzer AFCL Duty Cy_cle Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Correction | Strength [dBuV/m] [dB]
[HV] | [cm] | [degree] | [dBm] [dB]  |[dBpV/m] |9
4804.00 Avg \Y 251 42 -78.17 9.36 -22.50 15.69 53.98 -38.29
4804.00 Peak V 251 42 -68.13 9.36 0.00 48.23 73.98 -25.75
12010.00 Avg V - - -85.03 22.39 0.00 44.36 53.98 -9.62
12010.00 Peak \ - - -73.31 22.39 0.00 56.08 73.98 -17.90
Table 7-15. Radiated Measurements — Ant 1
Worst Case Mode: Bluetooth
Worst Case Data Rate: 1 Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2441MHz
Channel: 39
Frequeney Ant. Ant(_enna Tur.ntable Analyzer AFCL Duty Cy.cle Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Correction | Strength [dBuVim]| [dB]
[H/V] [cm] [degree] | [dBm] [dB] [dBuV/m] H
4882.00 Avg \Y 275 40 -76.36 9.79 -22.50 17.93 53.98 -36.05
4882.00 Peak V 275 40 -66.91 9.79 0.00 49.88 73.98 -24.10
7323.00 Avg \ - - -81.77 15.17 0.00 40.40 53.98 -13.58
7323.00 Peak \ - - -70.61 15.17 0.00 51.56 73.98 -22.42
12205.00 Avg \ - - -84.93 22.95 0.00 45.02 53.98 -8.96
12205.00 Peak Y, - - -72.95 22.95 0.00 57.00 73.98 -16.98
Table 7-16. Radiated Measurements— Ant 1
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Worst Case Mode: Bluetooth
Worst Case Data Rate: 1 Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2480MHz
Channel: 78
Errer Ant. Ant(_anna Tur_ntable Analyzer AFCL Duty Cy_cle Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Correction | Strength [dBuV/m] [dB]
[HV] | [cm] | [degree] | [dBm] [dB]  [[dBuV/m][l%°H
4960.00 Avg \% 235 34 -72.29 9.74 -22.50 21.95 53.98 -32.03
4960.00 Peak \Y 235 34 -65.20 9.74 0.00 51.54 73.98 -22.44
7440.00 Avg \Y 253 16 -73.99 15.40 -22.50 25.91 53.98 -28.06
7440.00 Peak \Y 253 16 -66.54 15.40 0.00 55.86 73.98 -18.12
12400.00 Avg \ - - -84.59 23.06 0.00 45.47 53.98 -8.51
12400.00 Peak \Y - - -72.31 23.06 0.00 57.75 73.98 -16.23
Table 7-17. Radiated Measurements — Ant 1
Worst Case Mode: Bluetooth
Worst Case Data Rate: 1 Mbps
Measurement Distance: 3 Meters
Operating Frequency: 2480MHz
Channel: 78
Frequency Ant. Antfznna Tur_ntable Analyzer AFCL Duty Cy_cle Field Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Correction | Strength [dBuVim]| [dB]
[HV] | [em] | [degree] | [dBm] [dB]  [[dBuV/m][l9°H
4960.00 Avg \ 110 35 -70.13 9.74 -22.50 2411 53.98 -29.87
4960.00 Peak \% 110 35 -64.09 9.74 0.00 52.65 73.98 -21.33
7440.00 Avg \ 140 21 -76.33 15.40 -22.50 23.57 53.98 -30.40
7440.00 Peak \% 140 21 -67.72 15.40 0.00 54.68 73.98 -19.30
12400.00 Avg \Y - - -84.51 23.06 0.00 45.55 53.98 -8.43
12400.00 Peak \ - - -72.60 23.06 0.00 57.46 73.98 -16.52
Table 7-18. Radiated Measurements — Ant 1 - WCP
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