CCUT Testing & Certification

Report No: SSP25050199-1E

Right earphone:

GFSK

Pi/4 DQPSK

Lowest

Lowest

[— Kepight Spectrum Aasbyze: - Swest A
KL

Center Freq 2.402500000 GHz Frequency
PNO: Wide |

IFGain-Low

#Avg Type: RMS
AvglHald:>1001100

S Trig: FreeRun
#Atten: 30 dB
Auto Tune|
Ref Offset 1.69 dB
Ref 20.00 dBm

Center Freq
2402500000 GHz|

Span 2.000 MHz
Sweep 2.133 ms {1001 pts)

Center 2.402500 GHz

H#Res BW 30 kHz #VBW 100 kHz

= STaTus

[ Feright Spectum Antyze - Swegt 34
AL
Center Freq 2.402500000 GHz
PNO: Wide L)
IFGain-Low

Ref Offset 169 dB
Ref 20.00 dBm

Center 2.402500 GHz

H#Res BW 30 kHz #VBW

Somuonmaans

Frequency

#Avg Type: RMS
AvglHald:>1001100

Trig: Free Run
#Atten: 30 dB

kr1 2.402 132 GHZ] Auto Tune

-11.190 dBm

Center Freq
2402500000 GHz|

Span 2.000 MHz|

100 kHz Sweep 2.133 ms {1001 pts)

Middle

Middle

== Kepsight Spectrum Analyzer - Swept 54
it

Center Freq 2.441500000 GHz i FOCry

Tho Wide T Trig: FreeRun

#Atten: 30 dB

BAvg Type: RMS
AvglHold:>1001100
IFGainLow
GHZ Auto Tune|

feet 1.71 dB 810 dBm

RefO
Ref 20.00 dBm

Center Freq
2 441500000 GHz|

J——
StartFreq|

'\

2.440500000 GHz|

Span 2.000 MHz
Sweep 2.133 ms {1001 pts)

Center 2.441500 GHz

H#Res BW 30 kHz #VBW 100 kHz

[ Kepight Spectrum Ansiyzer - Swegt 5
KL

Center Freg 2.441500000 GHz
PNO: Wide (s
IFGain-Low

Ref Offset 171 dB
Ref 20.00 dBm

Center 2.441500 GHz
H#Res BW 30 kHz

SComuonmaans

#VBW 100 kHz

¥ Trig: Free Run
#Atten: 30 dB
Auto Tune|

Center Freq
2 441500000 GHz|

StartFreq|
2.440500000 GHz

Span 2.000 MHz
Sweep 2.133 ms {1001 pts)

INCTIGN WIOTH] ___FUNCTION

Highest

[ gt Spectum Antyze - Swept SA

KL
Center Freg 2.479500000 GHz Frequency
PNO:

BAvg Type: RMS
- AvglHold:>1001100
IFGainLow

¥ Trig: Free Run
#Atten: 30 dB

980 GHzl Auto Tune|

rset 1.71 dB 534 dBm|

Re
Ref 20.00 dBm

CenterFreq
’1 y 2.479500000 GHz,

StartFreq|
2 478500000 GHz,

Span 2.000 MHz
Sweep 2.133 ms {1001 pts)

Center 2.479500 GHz

H#Res BW 30 kHz #VBW 100 kHz

5 ¥ P
2.478 980 GHz. -6.534 dBm
2.479 996 GHz -6.367 dBm

[ Kepight Spectrum Ansiyzer - Swegt 5

KL
Center Freg 2.479500000 GHz
PNO: Wide (

IFGain-Low

Ref Offset 171 dB
Ref 20.00 dBm

Center 2.479500 GHz

#VBW 100 kHz

BAvg Type: RMS
¥ Trig: Free Run AvglHold:>1001100
#Atten: 30 dB

Auto Tune|

Center Freq
2 479500000 GHz|

StartFreq|
2 478500000 GHz,

Span 2.000 MHz
Sweep 2.133 ms {1001 pts)

FCC Test Report

Page 43 of 61




CCUT Testing & Certification Report No: SSP25050199-1E

12. Number of Hopping Channel

12.1 Standard and Limit

According to FCC 15.247(a)(1), frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, and frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

12.2 Test Procedure

1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable.

2) Set the spectrum analyzer to any one measured frequency within its operating range.

3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak.

4) Set the spectrum analyzer on Max hold mode, and then keep the EUT in hopping mode. Record all the signals
from each channel until each one has been recorded.

5) Set the spectrum analyzer on View mode and then plot the result on the screen of the spectrum analyzer.

6) Repeat the above procedures until all frequencies measured were complete.

Spectrum
EUT P
Analyzer
Test Setup Block Diagram
12.3 Test Data and Results
Left earphone:
Test Mode Number of Hopping Channel Limit Test Result
GFSK 79 15 Pass
Pi/4 DQPSK 79 15 Pass
Right earphone:
Test Mode Number of Hopping Channel Limit Test Result
GFSK 79 15 Pass
Pi/4 DQPSK 79 15 Pass
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Left earphone:

Number of Hopping Channel
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Ref Offset 168 dB

[ Kepight Spectrum Ansbyzer - Swept SA-
KL

Center Freq 2.441750000 GHz
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Right earphone:

Number of Hopping Channel
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Sweep 8.000 ms (1001 pts)
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13. Band-edge Emission(Conducted)

13.1 Standard and Limit

According to §15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under paragraph
(b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a) (see § 15.205(c)).

13.2 Test Procedure

Test is conducting under the description of ANSI C63.10 - 2013 section 6.10.

1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable.
2) Set the spectrum analyzer to any one measured frequency within its operating range.

3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak.

4) Measure the highest amplitude appearing on spectral display and set it as a reference level

5) Set a convenient frequency span including 100 kHz bandwidth from band edge.

6) Measure the emission and marking the edge frequency.

7) Repeat above procedures until all frequencies measured were complete.

Spectrum
Analyzer

EUT

Test Setup Block Diagram

13.3 Test Data and Results
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Left earphone:

Test Channel Max. Value Limit
Test Mode Band-edge Test Result
(MHz) (dBc) (dBc)
No-Hopping
Lowest 2402 -48.91 -20 Pass
GFSK
Highest 2480 -50.15 -20 Pass
Lowest 2402 -49.8 -20 Pass
Pi/4 DQPSK
Highest 2480 -50.14 -20 Pass
Hopping
Lowest 2402 -49.23 -20 Pass
GFSK
Highest 2480 -50.16 -20 Pass
Lowest 2402 -48.67 -20 Pass
Pi/4 DQPSK
Highest 2480 -49.49 -20 Pass
Right earphone:
Test Channel Max. Value Limit
Test Mode Band-edge Test Result
(MHz) (dBc) (dBc)
No-Hopping
Lowest 2402 -49.55 -20 Pass
GFSK
Highest 2480 -48.71 -20 Pass
Lowest 2402 -49.32 -20 Pass
Pi/4 DQPSK
Highest 2480 -49.95 -20 Pass
Hopping
Lowest 2402 -48.74 -20 Pass
GFSK
Highest 2480 -49.25 -20 Pass
Lowest 2402 -48.35 -20 Pass
Pi/4 DQPSK
Highest 2480 -49.37 -20 Pass
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Left earphone:

No-Hopping GFSK Lowest
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Band-edge Emission

[— Kepight Spectrum Aasbyze: - Swest A
KL

Center Freq 2.402000000 GHz
&

R ide == Trig: FresRun
#Atten: 30 dB

IFGain-Low

Ref Offset 1,68 dB
Ref 20.00 dBm

Span 8.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Center 2.402000 GHz

#Res BW 100 kHz HVBW 300 kHz

Frequency

Center Freq
2.402000000 GHz|

[— Kepight Spectrum Aasbyze: - Swest A
KL

Frequency

5 BAvg Type: RMS i
CEEEERg ZoRIH G Pt e Trig: Free Run AvaHold: 1001100 _
\Faindiow | #Atien: 30 4B
Ref Offset 1,69 dB Mkr1 2.401 9 GHz Ll
Ref 20.00 dBm -5.138 dBm
Center Freq|

2356000000 GHz|

b e e e o

Stop 2.40600 GHz,

#VBW 300 kHz Sweep 9.600 ms {1001 pts)

5,138 dBm
54,164 dBm

24000 GHz 54,164 dBm |

No-Hopping GFSK Highest

Reference Power

Band-edge Emission

[— Kepight Spectrum Aasbyze: - Swest A
KL

Center Freq 2.480000000 GHz #Avg Type: RMS
o Trig: Free Run

#Aren: 30 dB

NO: Wide —5—
IFGain-Low

Ref Offset 171 dB
Ref 20.00 dBm

Span 8.000 MHz|
Sweep 1.000 ms (1001 pts)

STaTuS

FVBW 300 kHz

Center Freq
2480000000 GHz|

09:50;26 A W3y 71

Frequency

Center Freq
2 526000000 GHz|

BAvg Ty RMS
Center Freq 2.526000000 G e mw.:’,‘mm

IFGainLow  #Atten: 30 dB

Ref Offset 171 dB
Ref 20.00 dBm

bRt A b s 1Pty o i B i g

Stop 2.57600 GHz,

#VBW 300 kHz Sweep 9.600 ms {1001 pts)

N 1| f

3,661 dBm
56,760 dBm

i —
6000 GH | R
i — e

No-Hopping Pi/4 DQPSK Lowest

Reference Power
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No-Hopping Pi/4 DQPSK Highest
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Left earphone:

Hopping GFSK Lowest
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Band-edge Emission
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Hopping Pi/4 DQPSK Highest

Reference Power

Band-edge Emission
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Right earphone:
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Ref 20.00 dBm

v s

2.3854 GHz

Frequency

Center Freq
2356000000 GHz|

#Avg Type: RMS
AvglHold: 1001100

O: Fast > Trig: FreeRun
IFGaindow  #Atten: 30 6B
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B
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Auto Tune|
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O: Fast ——

IFGain-Low
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| I
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J——
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Ref 20.00 dBm
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Frequency
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2.356000000 GHz

J——
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0 #Avg Type: RMS
G Fast —%— Avg|Held: 1001100
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Trig: Free Run
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A 5 I A1 3 At s

Start 2.30600 GHz
#Res BW 100 kHz

Stop 2.40600 GHz,

#VBW 300 kHz Sweep 9.600 ms (1001 pts)
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2.400 0 GHz -58.731 dBm

2.386 0 GHz 54803 dBm |
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No-Hopping Pi/4 DQPSK Highest

Reference Power Band-edge Emission
= Cestomcom i st - e

Center Freq 2.480000000 GHz Frequency
&

BAvg Type: RMS
o Wiae —r- Trig: FreeRun AvglHold: 1001100
\FGainLow  HAtten: 30 dB
\ Auto Tune|
Ref Offset 1.71 dB -

Ref 20.00 dBm

A 0 #Avg Type: RMS

CEEoireg ZEZEIno0n G Past mre Trig: FreaRun Avg|Hold: 1001100
[FGain:low  #Atten: 30 0B

Ref Offset 1.71 dB

Ref 20.00 dBm

Center Freq
2.480000000 GHz

Center Freq
2 526000000 GHz

Uy y i i St

Stop 2.57600 GHz,
#VBW 300 kHz Sweep 9.600 ms (1001 pts]

FUNCTY

485 dBm

Center 2.480000 GHz Span 8.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

s STaTuS G STaTus
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Right earphone:

Hopping GFSK Lowest

Reference Power

Band-edge Emission

ey ——y e
(s
: Fraquency

Center Freq
2.402000000 GHz|
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&

NO: Wide —+— 17ig: Free Run
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Ref 20.00 dBm
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Sweep 1.000 ms (1001 pts)
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Center 2.402000 GHz
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KL
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Ref 20.00 dBm -5.551 dBm
Center Freq
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A4

et

Stop 2.40600 GHz,

#VBW 300 kHz Sweep 9.600 ms {1001 pts)

5,551 dBm.
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Ref Offset 171 dB
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14. Conducted RF Spurious Emissions

14.1 Standard and Limit

According to §15.247(d), In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under paragraph
(b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in § 15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in § 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a) (see § 15.205(c)).

14.2 Test Procedure

Test is conducting under the description of ANSI C63.10 - 2013 section 6.7.

1) Remove the antenna from the EUT and connect to the spectrum analyzer via a low loss RF cable.
2) Set the spectrum analyzer to any one measured frequency within its operating range.

3) Set RBW = 100kHz, VBW = 300kHz, Sweep = Auto, Detector = Peak.

4) Measure the highest amplitude appearing on spectral display and set it as a reference level

5) Measure the spurious emissions with frequency range from 9kHz to 26.5GHz.

6) Repeat above procedures until all measured frequencies were complete.

Spectrum
Analyzer

EUT

Test Setup Block Diagram

14.3 Test Data and Results

Note: The measurement frequency range is from 9kHz to the 10th harmonic of the fundamental frequency. The

lowest, middle and highest channels are tested to verify the spurious emissions measurement data.
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