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The test plots as follows:
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Agilent Spectrum Analyzer - Swept SA
RL

‘Center Freq 2.441000000 GHz

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 300 kHz

Do rast o Trig: Free Run
|FGain:Low

#VBW 910 kHz

GFSK

Aeia
Avg Type: Log-Pur
AvglHold> 1001100
#htten: 20 dB

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA
RL R
Center Freq 2.441000000 GHz

Ref Offset 1 dB
Ref 10.00 dBm

Center Freq|
441000000 GHz|

StartFreq
2.438500000 GHz,

StopFreq
2443500000 GHz,

CF Step
500. kHz|
M

Center 2.441000 GHz
#Res BW 300 kHz

Do rast o Trig: Free Run
|FGain:Low

#VBW 910 kHz

/4 DQPSK

= Aeia
Avg Type: Log-Pur
AvglHold> 1001100
#htten: 20 dB

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept 54
R

‘Center Freq 2.441000000 GHz

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 300 kHz

Phorrast o Trig: Free Run
|FGain:Low

#VBW 910 kHz

8DPSK

A
Avg Type: Log-Pur
AvglHold:> 100/100
#htten: 20 dB

Span 5,000 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

04142 P Feb 18, 2021

StartFreq
2.438500000 GHz,

StopFreq
2443500000 GHz,
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Agilent Spectrum Analyzer - Swept SA
RL R
Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 300 kHz

S Trig: Free Run
#hAtten: 20 di

#VBW 910 kHz

GFSK

Aeia
Avg Type: Log-Pur
AvglHold> 1001100

=T

Span 5,000 MHz
Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
RL R
Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center Freq|
2.441000000 GHz |

StartFreq
2.438500000 GHz,

StopFreq
2443500000 GHz,

Center 2.441000 GHz
#Res BW 300 kHz

#VBW 910 kHz

S Trig: Free Run
#hAtten: 20 di

/4 DQPSK

= Aeia
Avg Type: Log-Pur
AvglHold> 1001100

Span 5,000 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA

TR

Center Freq 2.441000000 GHz
PHO: Fast
1FGoin:L ow

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000 GHz
#Res BW 300 kHz

S Trig: Free Run
#hAtten: 20 di

#VBW 910 kHz

8DPSK

A
Avg Type: Log-Pur
AvglHold:> 100/100

Span 5,000 MHz
Sweep 1.000 ms (1001 pts)

003244 P Feb 18, 2021

Center Freq|
2.441000000 GHz |

StartFreq
2.438500000 GHz,

StopFreq
2443500000 GHz,
CF Step

000 kHz|

an
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5.6 NUMBER OF HOPPING CHANNEL
FCC 47 CFR Part 15 Subpart C Section 15.247(b)(1)

Test Requirement:  pos 547 |ssue 2, Section 5.1(d)

Test Method: ANSI C63.10-2013 Section 7.8.3

Limit: Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15
non-overlapping channels.

Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:

a) Span: The frequency band of operation. Depending on the number of channels the
device supports, it may be necessary to divide the frequency range of operation
across multiple spans, to allow the individual channels to be clearly seen.

b) RBW < 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller.

c) VBW = RBW.

d) Sweep: Auto.

e) Detector function: Peak.

f)  Trace: Max hold.

g) Allow the trace to stabilize.

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details
Test Results: Pass
Type of Modulation Number of Hopping Channel
GFSK 79
n /4 DQPSK 79
8DPSK 79
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The test plots as follows:
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GFSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
| S0Q  DC

Stop Freq 2.441000000 GHz _
v Trig: Free Run

PNO: Fast ()
IFGain:Low #Atten: 20 dB

SENSE!INT| SOURCE OFF M\ BLIGH OFF
Avg Type: Log-Pwr
Avg|Hold:>100/100

11:58:42 AM Feb 18, 2021

Ref Offset1 dB
10 deidiv. Ref 10.00 dBm
Log

N N N N I
LA RANAARRANAL AR RO
IR T T|
I A B M

Start 2.40000 GHz
#Res BW 100 kHz

Stop 2.44100 GHz

#VBW 300 kHz Sweep 3.933 ms (1001 pts)

Frequency

Auto Tune

Center Freq
2.420500000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

—
Freq Offset
0Hz

GFSK _ High End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA

RL [ =0 B
Stop Freq 2.483500000 GHz _
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

SENSE!INT| SOURCE OFF M\ BLIGH OFF
Avg Type: Log-Pwr
Avg|Hold:>100/100

12:00:23 PMFeb 18, 2021

Ref Offset1 dB
1LO dBidiv. Ref 10.00 dBm
cg

N O I
AR T ARRARAA A IARNARRAAANAARAARAD

LU TR AR AL
A R D N B I

Start 2.44000 GHz
#Res BW 100 kHz

MSG

Stop 2.48350 GHz
Sweep 4.200 ms (1001 pts)

STATUS

#VBW 300 kHz

Shenzhen UnionTrust Quality and Technology Co., Ltd.

Frequency

Auto Tune

Center Freq
2.461750000 GHz

StartFreq
2.440000000 GHz

StopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

—
Freq Offset
0Hz
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n /4 DQPSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
| S0Q  DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 11:56:57 AM Feb 18, 2021
Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

&.

Un

Frequency

Auto Tune
Ref Offset1 dB

10 dBidiv  Ref 10.00 dBm |
Log

Center Freq

.00 -- - 2.420500000 GHz
A AR . B

StartFreq
2.400000000 GHz

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

Freq Offset
0Hz

Start 2.40000 GHz Stop 2.44100 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.933 ms (1001 pts)

MSG

n /4 DQPSK _ High End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
RL RF | S0 DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 11:55:21 AM Feb 18, 2021 e

Stop Freq 2.483500000 GHz . Avg Type: Log-Pwr qusnty
PNO: Fast 4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset1 dB

1LO deidiv. Ref 10.00 dBm |

Center Freq
2.461750000 GHz

StartFreq
2.440000000 GHz

StopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0 Hz

Start 2.44000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.200 ms (1001 pts)

MSG STATUS
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8DPSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA

| S0Q  DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 11:49:42 AM Feb 18, 2021
Avg Type: Log-Pwr
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

&.

Un

Frequency

Auto Tune
Ref Offset1 dB

10 dBidiv  Ref 10.00 dBm |
Log

Center Freq
2.420500000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

—
Freq Offset
0Hz

Start 2.40000 GHz Stop 2.44100 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.933 ms (1001 pts)

8DPSK _ High End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
RL RF | S0 DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 11:53:26 AM Feb 18, 2021

Stop Freq 2.483500000 GHz . Avg Type: Log-Pwr IFEGIE S
PNO: Fast 4 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset1 dB

10 dBidiv  Ref 10.00 dBm |
Lo

Center Freq
2.461750000 GHz

StartFreq
2.440000000 GHz

StopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

—
Freq Offset
0Hz

Start 2.44000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.200 ms (1001 pts)

MSG STATUS

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Right Earbud
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GFSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA

SENSE:INT| SOURCE OFF M ALIGN OFF
Start Freq 2.400000000 GHz _ Avg Type: Log-Pwr
PNO: Fast [, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Frequency

Auto Tune
Ref Offset1 dB

1LO deidiv. Ref 10.00 dBm |
og
2.420500000 GHz

o N A O
LA A AN AAARATANANAN AN 1 (O

RIS ITTTE .
I ) R R M

Center Freq

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
uto Man

|>

Freq Offset
0Hz

Stop 2.44100 GHz
Sweep 3.933 ms (1001 pts)

STATUS

GFSK _ High End Spectrum Channel Hopping Plot

[EnR  [EE | SENSE:INT| SOURCE OFF M\ BLIGH OFF

Stop Freq 2.483500000 GHz _ Avg Type: Log-Pwr
PNO: Fast 4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

Frequency

Auto Tune
Ref Offset1 dB

10 dB/div  Ref 10.00 dBm |
Log

N |
AR AR AIRAIIIARAN
DT ——

B T

StopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0 Hz

Stop 2.48350 GHz
#VBW 300 kHz Sweep 4.200 ms (1001 pts)
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n /4 DQPSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
| S0Q  DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 03:41:37 PMFeb 18, 2021
Avg Type: Log-Pwr 4
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

&.

Un

Frequency

Auto Tune
Ref Offset1 dB

Ref 10.00 dBm S

Center Freq
2.420500000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

Freq Offset
0Hz

Stop 2.44100 GHz
Sweep 3.933 ms (1001 pts)

SENSE!INT| SOURCE OFF M\ BLIGH OFF
Avg Type: Log-Pwr
Avg|Hold:>100/100

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset1 dB

1LO dBidiv. Ref 10.00 dBm |
o ERe
AN AR AL [
I

StartFreq
2.440000000 GHz

StopFreq
2.483500000 GHz

CF Step

4.350000 MHz

Auto Man
W ——— |
Freq Offset
0 Hz

Stop 2.48350 GHz
#VBW 300 kHz Sweep 4.200 ms (1001 pts)
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8DPSK _ Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA
| S0Q  DC | SENSE.INT| SOURCE OFF M\ BLIGH OFF 03:43:33 PMFeb 18, 2021
Avg Type: Log-Pwr 4
PNO: Fast Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 20 dB

&.

Un

Frequency

Auto Tune
Ref Offset1 dB

10 dB/div  Ref 10.00 dBm |
Log

Center Freq

- 2.420500000 GHz
'u“j E——

StartFreq
2.400000000 GHz

Stop Freq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

Freq Offset
0Hz

Stop 2.44100 GHz
Sweep 3.933 ms (1001 pts)

SENSE!INT| SOURCE OFF M\ BLIGH OFF
Avg Type: Log-Pwr
Avg|Hold:>100/100

Frequency

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset1 dB

1LO deidiv. Ref 10.00 dBm |

Center Freq
2.461750000 GHz

StartFreq
2.440000000 GHz

StopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0 Hz

Stop 2.48350 GHz
#VBW 300 kHz Sweep 4.200 ms (1001 pts)
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5.7DWELL TIME
Test Requirement: FCC 47 CFR Part 15 Subpart C Section 15.247(a)(1)
" RSS-247 Issue 2, Section 5.1(d)

Test Method: ANSI C63.10-2013 Section 7.8.4

Limit: Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15
channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels
employed.

Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:

\

a) Span = zero span, centered on a hopping channel

b) RBW shall be < channel spacing and where possible RBW should be set >> 1 /T,
where T is the expected dwell time per channel.

c) Sweep = As necessary to capture the entire dwell time per hopping channel;
where possible use a video trigger and trigger delay so that the transmitted signal
starts a little to the right of the start of the plot. The trigger level might need slight
adjustment to prevent triggering when the system hops on an adjacent channel; a
second plot might be needed with a longer sweep time to show two successive
hops on a channel.

d) Detector function = peak

e) Trace = max hold

f)  Use the marker-delta function to determine the dwell time

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details
Test Results: Pass

Left Earbud

Type of Test Pulse Width | Numberof | pye|l Time Limit

Modulation Frequency Packet - Pulsesin 3.16
seconds e e

1-DH1 0.384 31.000 119.04 < 400

GFSK 2441MHz 1-DH3 1.640 18.000 295.20 < 400

1-DH5 2.888 9.000 259.92 < 400

2-DH1 0.396 30.000 118.80 < 400

/4 DQPSK 2441MHz 2-DH3 1.648 14.000 230.72 < 400

2-DH5 2.900 12.000 348.00 < 400

3-DH1 0.396 31.000 122.76 < 400

8DPSK 2441MHz 3-DH3 1.648 16.000 263.68 < 400

3-DH5 2.896 12.000 347.52 < 400
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The test plots as follows:
Pulse Width

\

| Number of Pulses in 3.16 Seconds
GFSK_1-DH1

agflent Spectrum Analyzer - Swept SA
N

Frequency

Agilent Spectrum Analyzer - Swept 54
R A
Ava Type: Log-Pur

- & &
Center Freq 2.441000000 GHz Trig Delay-1512ms  Avg Type: Log-Pur s O Center Freq 2.441000000 GHz
PHO: Fast o Trig: Video PHO: Fast. 3 T
IFGaln:Low #Atten: 20 4B IFGaln:Low Art
Ref Offset 1 dB Ref Offset 1 dB
Ref 10.00 dBm

Ref 10,00 dBm
Center Freq|

Center Freq|
2.441000000 GHz| 2.441000000 GHz

Span 0 Hz

Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz
Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

Res BW 1.0 MHz #VBW 3.0 MHz

GFSK_1-DH3

Agilent Spectrum Analyzer - Swept SA

m R
ARy Center Freq 2.441000000 GHz i ARy
‘PNO: Fast = ‘PNO: Fast —+= Trig: Video

IFGain:Low IFGain:Low Atten: 20 4B
AM B4

Ref Offset1 dB AMkr1 1.640 m Ref Offset1 dB
Ref 10.00 dBm 0.11dB ) aBdly Ref 10.00 dBm

Center Freq| Center Freq
2.441000000 GHz| 2.441000000 GHz

Span 0 Hz

Center 2.441000000 GHz
Sweep 3.160 s (10000 pts)

Center 2.441000000 GHz $p:
Res BW 1.0 MHz #VBW 3.0 MHz Res BW 1.0 MHz #VBW 3.0 MHz

Frequency

&
Trig Delay$720ps  Avg Type: Log-Pur
Trig: Video

PHO: Fast —%—~ b

IFGaln:Low #Aten: 20 4B

Ref Offset 1 dB Ref Offset 1 dB
Ref 10,00 dBm

Ref 10,00 dBm
Center Freq|

Center Freq|
2.441000000 GHz| 2.441000000 GHz

Span 0 Hz

Center 2.441000000 GHz
Sweep 3.160 s (10000 pts)

Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz

Center 2.441000000 GHz
Sweep 4.000 ms (1001 pts)

Res BW 1.0 MHz #VBW 3.0 MHz
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Pulse Width

Number of Pulses in 3.16 Seconds

Agilent Spectrum Analyzer - Swept 54

T
Center Freq 2.441000000 GHz
PNO: F

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

:Fast —o
IFGaln:Low #Aten: 20 4B

#VBW 3.0 MHz

n /ADQPSK_2-DH1

A
Trig Delay-1512ms  Avg Type: Log-Pur
deo

Center Freq|
2.441000000 GHz|

| StartFreq
2441000000 GHz,

StopFreq
2.441000000 GHz,

Span 0 Hz
Sweep 4.000 ms (1001 pts)

us

agflent Spectrum Analyzer - Swept SA

TN .

Center Freq 2.441000000 GHz Ava Type: Log-Pur
PHO: F

1= Trig: Video
FGaln:Low

Arten: 20 4B

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz |

CF Step|
1.000000 MHz

Ref Offset 1dB
Ref 10.00 dBm

|Auto.

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

#VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA

RL "
Center Freq 2.441000000 GHz
PND: F-

Ref Offset 1 dB
Ref 10.00 dBm

¥

o

Center 2.441000000 GHz
Res BW 1.0 MHz

=
IFGain:Low

#VBW 3.0 MHz

T==, Aeia
Trig Delay-1220ms  Ava Type: Log-Pur
Trig: Videa

#htten: 20 dB

Center Freq|
2.441000000 GHz |
StartFreq
2.441000000 GHz|

StopFreq
2441000000 GHz,

“Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA

AL "
Center Freq 2.441000000 GHz
PND: F-

et o Trig: Video
|FGain:Low

Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

#VBW 3.0 MHz

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

PHO: Fast —5—
IFGain:Low

A
Trig Delay644.0 s Avg Type: Log-Pur
Trig: Video

#Atten: 20 4B

(
Center Freq|
2.441000000 GHz|
I StartFreq
2441000000 GHz,

StopFreq
2.441000000 GHz,

CFStep
1.000000 MHz,
|Auto Man

Span 0 Hz
Sweep 4.000 ms (1001 pts)

STATUS.

#VBW 3.0 MHz

agflent Spectrum Analyzer - Swept SA
N

) EX

Center Freq 2.441000000 GHz . Avg Type: Log-Pur
PO Fast o Trig: Video

(FGaln:Low Arten: 20 dB

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Ref Offset 1dB
Ref 10.00 dBm

StopFreq
2.441000000 GHz |

CF Step|
1.000000 MHz
Man

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

#VBW 3.0 MHz
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Pulse Width

Number of Pulses in 3.16 Seconds

Agilent Spectrum Analyzer - Swept 54

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

T
Center Freq 2.441000000 GHz
PNO: F

: Fast
IFGain:Low

#VBW 3.0 MHz

STATUS.

Span 0 Hz
Sweep 4.000 ms (1001 pts)

8DPSK

Center Freq|
2.441000000 GHz|
StartFreq
2441000000 GHz,

StopFreq
2.441000000 GHz,

3-DH1

agflent Spectrum Analyzer - Swept SA

T
Center Freq 2.441000000 GHz
PNO: F

h{

:Fast —o
IFGaln:Low Acten:

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

=

RL "
Center Freq 2.441000000 GHz
PND: F-

=
IFGain:Low

HEE IN AeLiE
Trig Delay-1.192ms  Ava Type: Log-Par
rig: Video

#VBW 3.0 MHz

Sweep 4.000 ms (1001 pts)

STATUS.

Center Freq|
2.441000000 GHz |

Agilent Spectrum Analyzer - Swept SA

AL "
Center Freq 2.441000000 GHz
PND: F-

Trig: Video

ast
IFGain:Low Atten: 20 4B

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

AL
Avg Type: Log-Pur

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Sweep 4.000 ms (1001 pts)

STATUS.

8DPSK _.

Frequency

Center Freq|
2.441000000 GHz|
StartFreq
2441000000 GHz,

agflent Spectrum Analyzer - Swept SA
N

Center Freq 2.441000000 GHz

Video

PNO: Fast —+= T
IFGaln:Low Atten: 20 B

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

A
Ava Type: Log-Pur

Center Freq|
2.441000000 GHz
StartFreq
2441000000 GHz|

StopFreq
2.441000000 GHz|

CFStep.
1.000000 MHz|
|Auto Man

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.
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Right Earbud

A

Type of Test Pulse Width | Numberof | py ) Time Limit

Modulation Frequency Packet o~ Pulses in 3.16
seconds e e

1-DH1 0.384 31.000 119.04 <400

GFSK 2441MHz 1-DH3 1.640 17.000 278.80 <400

1-DH5 2.892 12.000 347.04 <400

2-DH1 0.392 32.000 125.44 <400

/4 DQPSK 2441MHz 2-DH3 1.648 16.000 263.68 <400

2-DH5 2.892 10.000 289.20 <400

3-DH1 0.396 30.000 118.80 <400

8DPSK 2441MHz 3-DH3 1.644 14.000 230.16 <400

3-DH5 2.896 12.000 347.52 <400
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The test plots as follows:
Pulse Width | Number of Pulses in 3.16 Seconds

GFSK_1-DH1

Agilent Spectrum Analyzer - Swept 54 agflent Spectrum Analyzer - Swept SA
R “EED

\

& EX g EX
Center Freq 2.441000000 GHz WLCEFE TS LG s O Center Freq 2.441000000 GHz Avg Type: Log-Pur O
eo

PNO: Fast —— PNO: Fast —+= T
IFGaln:Low At IFGaln:Low At
Ref Offset 1 dB Ref Offset 1 dB
Ref 10,00 dBm Ref 10,00 dBm

Center Freq| Center Freq|
2.441000000 GHz| 2.441000000 GHz,

NPT

i
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.000 ms (1001 pts)| Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

Agilent Spectrum Analyzer - Swept SA
RL R
Center Freq 2.441000000 GHz ) ARy
Dot Tast e Trig: Video
IFGain:Low Atten: 20 4B
Ref Offset 1 dB aMk : Ref Offset 1 dB
Ref 10.00 dBm ) aBidiv Ref 10.00 dBm
Center Freq| Center Freq
2.441000000 GHz 2.441000000 GHz,

bl

Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.000 ms (1001 pts)| Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

[oTSrE————ry
Y b | g
TrigDelay&T10 ms  Ava Typs: LogPur - Center Freq 2.441000000 GHz ) Frequency
e Trig: Video AT T ig; Video
IFGaln:Low Art IFGain:Lowe Atten: 20 4B
Ref Offset 1 dB Ak Ref Offset 1 dB
Ref 10.00 dBm T Ref 10.00 dBm

Center Freq|
2.441000000 GHz

Center 2.441000000 GHz P Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

a = sTam
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Pulse Width

| Number of Pulses in 3.16 Seconds

Agilent Spectrum Analyzer - Swept 54
T
Center Freq 2.441000000 GHz
PNO: Fast ~+
IFGain:Low

Ref Offset 1dB
Ref 10.00 dBm

(Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

000 ms (1001 pts)

n /ADQPSK_2-DH1

agflent Spectrum Analyzer - Swept SA

T
Center Freq 2.441000000 GHz
PNO: F

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

: Fast —o
IFGain:Low

#VBW 3.0 MHz

A
Ava Type: Log-Pur

Trig: Video
Atten: 20 4B

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz |

CF Step|
1.000000 MHz
|Auto.

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA

T==, Aeia
Trig Delay-1203ms  Ava Type: Log-Pur
Trig: Videa

Atten: 20 dB

RL "

Center Freq 2.441000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
RL R
Center Freq 2.441000000 GHz
PNO: Fast
FGain:Low

Ref Offset 1 dB
Ref 10.00 dBm

Center Freq|
2.441000000 GHz |
StartFreq
2.441000000 GHz|

StopFreq
2441000000 GHz,

il
Span 0 Hz
000 ms (1001 pts)

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

075518 PM e 19, 2021
TRACE

Trig: Video
Atten: 20 dB

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.

A
Trig Delay$580 s Avg Type: Log-Pur
PNo: Fast a Trig: Video
IFGain:Low Arten: 20 dB

Ref Offset 1dB
Ref 10.00 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 4.000 ms (1001 pts)

agflent Spectrum Analyzer - Swept SA
N

Center Freq 2.441000000 GHz

Center Freq|
2.441000000 GHz|
StartFreq
2441000000 GHz,

Sto|

Ref Offset 1dB
Ref 10.00 dBm

eq

CFStep
1.000000 MHz,
|Auto Man

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

PHO: Fast —5—
IFGain:Low

#VBW 3.0 MHz

A
Avg Type: Log-Pur
Trig: Video
Anten: 20 4B

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz |

CF Step|
1.000000 MHz
Man

Span 0 Hz
Sweep 3.160 s (10000 pts)

STATUS.
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Pulse Width | Number of Pulses in 3.16 Seconds
8DPSK_3-DH1

agflent Spectrum Analyzer - Swept SA

=3
&

Agilent Spectrum Analyzer - Swept 54

i ot o T &
Center Freq 2.441000000 GHz . A Center Freq 2.441000000 GHz ) Avg Type: Log-Pur
PNO: Fast —— PNO: Fast e Trig: Video
IFGaln:Low IFGaln:Low Atten: 20 4B
Ref Offset 1 dB Ref Offset 1 dB
Ref 10.00 dBm Ref 10.00 dBm

Center Freq| Center Freq|
2.441000000 GHz| | I t 2.441000000 GHz,

Center 2.441000000 GHz P Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

Aghlent Spectrum Analyzer - Swept SA Agflent Spestrum Analyzer - Swepl SA
041542 Pl TN R

K Center Freq 2.441000000 GHz Frequency
Trig: Videa PROTT

T R T==, AALE

Center Freq 2.441000000 GHz Trig Delay-1207 ms  Avg Type: Log-Pur
PHO: Fast —+— Fast
IFGain:Low Atten: 20 4B IFGain:Low

Trig: Video
Atten: 20 dB
Ref Offset1 dB ¢ RO Ref Offset1 dB

Ref 10.00 dBm 0. ) dBidiv - Ref 10.00 dBm

Center Freq| Center Freq
2.441000000 GHz | 2.441000000 GHz,

Center 2.441000000 GHz P Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

agflent Spectrum Analyzer - Swept SA
N
Frequency

A g
Trig Delay£51.0 us  Avg Type: Log-Par Center Freq 2.441000000 GHz
Trig: Video T PNO: Fast ~—+- 171G Video
IFGain:Low Arten: 20 dB

PNO: Fast "
IFGain:Low Arten: 20 dB

Ref Offset 1 dB Akrd 2.t Ref Offset 1 dB

Ref 10.00 dBm Ref 10.00 dBm

Center Freq| Center Freq|
2.441000000 GHz| i 2.441000000 GHz,

Center 2.441000000 GHz P Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Res BW 1.0 MHz #VBW 3.0 MHz Sweep 3.160 s (10000 pts)

STATUS.
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5.8CONDUCTED OUT OF BAND EMISSION

FCC 47 CFR Part 15 Subpart C Section 15.247(d)

RSS-247 Issue 2, Section 5.5

Test Method: ANSI C63.10-2013 Section 6.10.4 & Section 7.8.8

Limit: In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20dB below that in the 100kHz bandwidth within the
band that contains the highest level of the desired power.

Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:

Test Requirement:

Step 1:Measurement Procedure REF

a) Set instrument center frequency to 2400 MHz or 2483.5 MHz.

b) Wide enough to capture the peak level of the emission operating on the channel
closest to the band edge, as well as any modulation products that fall outside of
the authorized band of operation.

c) Setthe RBW =100 kHz.

d) Setthe VBW =3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Sweep points =2 2 x Span/RBW

h) Trace mode = max hold.

i)  Allow the trace to stabilize.

j)  Set the marker on the emission at the band edge, or on the highest modulation
product outside of the band, if this level is greater than that at the band edge.
Enable the marker-delta function, and then use the marker-to-peak function to
move the marker to the peak of the in-band emission.

Step 2:Measurement Procedure OOBE

a) Set RBW =100 kHz.

b) SetVBW = 300 kHz.

c) Detector = peak.

d) Sweep = auto couple.

e) Trace Mode = max hold.

f)  Allow trace to fully stabilize.

g) Use the peak marker function to determine the maximum amplitude level.

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details

Test Mode: Hopping Frequencies Transmitter mode
Test Results: Pass

Test Data:
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The test plots as follows:
Left Earbud

GFSK

In-Band Reference Level Out of Band Emission

Lowest Channel

Agilent Spectrum Analyzer - Swept SA

T R 0 T R y. e
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Agilent Spectrum Analyzer - Swept SA
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A 3 A
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- v 0 Tune
Ref Offset 1 dB Mkt 2.441 Ref Offset 1 dB
-3.1€ 0 B Ref 10.00 dBm

Ref 10.00 dBm

Center Freq|
2.441000000 GHz |
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.000000 E Sweep 2.387 5 (40001 pts]
FUNCTIoN = VKR MODE TRC S0 E FUNCTIon

KR MODE TRC_ SCL % ¥ :
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] I R
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0@~ B S

Agilent Spectrum Analyzer - Swept SA
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PNO: Wide

S Trig: Free Run
IFGain:Low
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