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5.6NUMBER OF HOPPING CHANNEL

FCC 47 CFR Part 15 Subpart C Section 15.247(b)(1)

Test Requirement:  pss 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:

A

GFSK_Low End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer - Swept SA

SENSEINT| SOURCE OFF | ANALIGN OFF
Start Freq 2.400000000 GHz _ Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Held:>1010 TYPER
IFGain:Low #Atten: 30 dB DET

Frequency

Auto Tune
Ref Offset 0.8 dB

10 dB/div. Ref 20.80 dBm |
Log

Center Freq
2420500000 GHz

StartFreq
2.400000000 GHz

StopFreq
2.441000000 GHz

CF Step
4.100000 MHz
Auto Man

Freq Offset
0 Hz

Stop 2.44100 GHz
Sweep 3.933 ms (1001 pts)

SENSE!INT| SOURCE OFF | ANALIGN OFF
Stop Freq 2.483500000 GHz . Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Held:>1010 TvPE ]
IFGain:Low #Atten: 30 dB DET

Frequency

Auto Tune
Ref Offset 0.8 dB

10 dBidiv. Ref 20.80 dBm |
Log

N . o
AT AL IAZAARRAMARAR A AN AR ) (O
ATV ———

stopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0Hz

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
SEMSE:INT| SOURCE OFF | M\ALIGN OFF
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.80 dBm

#VBW 300 kHz Sweep 3.933 ms (1001 pts)

MSG STATUS

n /4 DQPSK_High End Spectrum Channel Hopping Plot

Agilent Spectrum Analyzer Swept SA
RL RF [En% [EE SEMSE:INT| SOURCE OFF | M\ALIGH OFF 10:47:16 AM May 12, 2020
Stop Freq 2.483500000 GHz . Avg Type: Log-Pwr
PNO: Fast ) THg:FreeRun Avg|Held:>10/10
g ——
IFGain:Low #Atten: 30 <B

Frequency

Auto Tune
Ref Offset 0.8 dB
1LO gBde Ref 20.80 dBm

LJ.' .h MMMMMH w LA ul MM-
IR T L f L ) S 1 N T
“MW“MM“WWI. s ol

2.440000000 GHz

Stop Freq
2.483500000 GHz

Center Freq
2.461750000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0 Hz

#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
SEMSE:INT| SOURCE OFF | M\ALIGN OFF
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.80 dBm

Sweep 3.933 ms (1001 pts)

MSG STATUS

8DPSK_High End Spectrum Channel Hopping Plot

SOURCE OFF M\ALIGH OFF
Avg Type: Log-Pwr
n e Trig:Free Run Avg|HoId >10M0

IFGain:Low #Atten: 30 dB

Frequency

Auto Tune
Ref Offset 0.8 dB

10 dBidiv. Ref 20.80 dBm |
Log

Center Freq
2.461750000 GHz

StartFreq
2.440000000 GHz

stopFreq
2.483500000 GHz

CF Step
4.350000 MHz
Auto Man

Freq Offset
0Hz

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
Type of Test Pulse Width | Numberof I pyej Time Limit
Modulation Frequency Packet - Pulsesin 3.16 e -
seconds
1-DH1 0.368 30.000 110.40 < 400
GFSK 2441MHz 1-DH3 1.614 18.000 290.52 < 400
1-DH5 2.860 11.000 314.60 < 400
2-DH1 0.360 31.000 111.60 < 400
/4 DQPSK 2441MHz 2-DH3 1.619 16.000 259.04 <400
2-DH5 2.868 11.000 315.48 <400
3-DH1 0.374 32.000 119.68 <400
8DPSK 2441MHz 3-DH3 1.610 17.000 273.70 <400
3-DH5 2.858 11.000 314.38 < 400
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Pulse Width

| Number of Pulses in 3.16 Seconds

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 367.867 .
NG Pt e Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset 0.8 dB.
idi Ref 20.80 dBm

#VBW 3.0 MHz

Trig Delay-1891 ms

Avg Type: LogPwr

GFSK_1-DH1

agilent Spectrum Analyzer - Swept $4
AL
Marker

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Center Freq 2.441000000 GHz
v

NO: Fast —+= Trig: Video

\FGainiow __ #Atten: 30 48

#VBW 3.0 MHz

Avg Type: Log-Pur Frequency

CenterFreq
2.441000000 Gz,

Span 0 Hz
Sweep 31.60 s (2000 pts)|

STATUS

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 1.61447 ms i
PHO: Tast — Trig: Video
IFGainilow  MAtten: 30 4B

Ref Offset 0.8 dB.
idi Ref 20.80 dBm

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Trig Delay-1.265 ms

Avg Type: Log-Pwr

Sweep 4.131 ms (2000 pts)

STATUS.

agilent Spectrum Analyzer - Swept $4
AL

Ref Offset 0.8 dB.
idi Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Center Freq 2.441000000 GHz

PNO: Fast —»— Trig: Video

\FGainiow __#Atten: 30 d8

T

#VBW 3.0 MHz

A 1102144 2 M 12, 2020
Avg Type: Log-Par Frequency
=

o

Span 0 Hz
Sweep 31.60 s (2000 pts)

STATUS.

agilent Spectrum Analyzer - Swept $4

Trig Delay847 2 ps
PNO: Past —+- Trg: Video
IFGainLow  #Atten:30 dB.

oo 7
Marker 1 A 2.85993 ms

Ref Offset 0.8 dB.
Ref 20.80 dBm

el
DenODO GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: LogPwr

131 ms (2000 pts)|

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig: Video

‘PNO: Fast
\FGainiow __#Atten: 30 d8

#VBW 3.0 MHz

g Type: Log-Pur Frequency

CenterFreq
2.441000000 Gz,

Span 0 Hz
Sweep 31.60 s (2000 pts)

STATUS.
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Pulse Width

| Number of Pulses in 3.16 Seconds

agilent Spectrum Analyzer - Swept $4

oo 7
Marker 1 A 359.600 ps

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-1.831 ms

#VBW 3.0 MHz

Avg Type: Log-Pwr

STATUS.

n /ADQPSK_2-DH1

agilent Spectrum Analyzer - Swept $4

Marker

Sdazlln'ker’

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig: Video
#Atten: 30 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Span 0 Hz
Sweep 31.60 s (2000 pts)

STATUS.

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 1.61860 ms

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-1.265 ms
PNO: Fast —+ Trig: Video
IFGaindow #Atten: 30 dB

#VBW 3.0 MHz

Avg Type: LogPwr

AMKr1 1.6
-0.42 dB|

agilent Spectrum Analyzer - Swept $4
AL

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Center Freq 2.441000000 GHz
v

NO: bast —— Trig: Video

\FGainiow __#Atten: 30 d8

#VBW 3.0 MHz

Avg Type: Log-Pwr

Span 0 Hz
Sweep 31.60 s (2000 pts)

STATUS.

Frequency

CenterFreq
2.441000000 Gz,

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 2.86820 ms

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-847.2 ps
Fast —— Trig: Video
Low  HAtten:30 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Sweep 4.131 ms (2000 pts)

STATUS.

agilent Spectrum Analyzer - Swept $4
AL

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Center Freq 2.441000000 GHz
G

st e Trig: Video
#Atten: 30 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Span 0 Hz
Sweep 31.60 s (2000 pts)

STATUS.

Frequency
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Pulse Width

| Number of Pulses in 3.16 Seconds

agilent Spectrum Analyzer - Swept $4

oo 7
Marker 1 A 374.067

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-1831ms  Avg Type: Log-Pur

#VBW 3.0 MHz

STATUS.

8DPSK_3-DH1

Agilent Spectrum Analyzer - Swept 54
Marker Avg Type: Log-Pwr
Trig: Video
Select Marker FRee RO

>
Ref Offset 0.8 dB
Ref 20.80 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (2000 pts)

usc STATUS.

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 1.61033 ms

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

TrigDelay-1266 ms  Avg Type: Log-Pur
PHO Tast o Trig: Video
\FGainlow  MAtten:30 4B

#VBW 3.0 MHz Sweep 4.131ms [EHDB pts)|

STATUS.

agilent Spectrum Analyzer - Swept $4

o X 1:09:40 AMMizy 12,

Center Freq 2.441000000 GHz ) Avg Type: Log-Pur
FNO: Tast = Trig: Video

IFGainilow  MAtten: 30 4B

Ref Offset 0.8 dB

Ref 20.80 dBm

\

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (2000 pts)

usc STATUS.

Frequency

CenterFreq
2.441000000 Gz,

agilent Spectrum Analyzer - Swept $4
AL

Marker 1 A 2.85787 ms

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Trig Delay-847.2 ps
Fast —— Trig: Video
Low  HAtten:30 dB

Avg Type: Log-Pwr

Span 0 Hz
Sweep 4.131 ms (2000 pts)

STATUS.

#VBW 3.0 MHz

8DPSK_|

agilent Spectrum Analyzer - Swept $4
AL

ool Center Freq 2.441000000 GHz . fvaTw Los Sy
Tt o Trig: Video
SelectMarker #Atten: 30 dB
»

Ref Offset 0.8 dB.
Ref 20.80 dBm

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 31.60 s (2000 pts)

usc STATUS.

Frequency
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5.8CONDUCTED OUT OF BAND EMISSION

Test Requirement:

Test Method:
Limit:

Test Procedure:

Test Setup:
Instruments Used:
Test Mode:

Test Results:

Test Data:

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

RSS-247 Issue 2, Section 5.5

ANSI C63.10-2013 Section 6.10.4 & Section 7.8.8

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.

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:

Step 1:Measurement Procedure REF

a) Setinstrument 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 2= 3 x RBW.

e) Detector = peak.

f)  Sweep time = auto couple.

g) Sweep points =22 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.

Refer to section 4.5.3 for details.

Refer to section 3 for details

Hopping Frequencies Transmitter mode
Pass
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The test plots as follows:
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GFSK

In-Band Reference Level

| Out of Band

Emission

agilent Spectrum Analyzer - Swept $4
AL
Avg Type: Log-Par
Trig: Frae Run AvglHold>1010

Center Freq 2.400000000 GHz
;i #Atten: 30 dB

PHG: Wide Ly )
IFGainil ow

Ref Offset 0.8 dB
Ref 20.80 dBm

Span 10.00 MHz|

‘Center 2.400000 GHz
HR Sweep 1.000 ms (1001 pts)

Lowest Channel
wswnmwlmr-wk

Fromuency Marker 1 4.804264000000 GHz
PHO: Fast ()
FGaini ow

Trig: Frae Run
#Atten: 30 dB

Avg Type: Log-Par
Avg|Hold> 10110

Ref Offset 0.8 dB
Ref 20.80 dBm

#VBW 300 kHz

‘Stop 25.00 GHz
Sweep 2.387 s (40001 pts]

Center Freq 2.441000000 GHz
PND: Wide Ly
1FGain:Love

Trig: Frae Run
#Atten: 30 dB

Ref Offset 0.8 dB.
Ref 20.80 dBm

#VBW 300 kHz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)|

Trig: Frae Run

PHO: Fast
Atten: 30 4B

IFGainiLow

o)

Ref Offset 0.8 dB
Ref 20.80 dBm

CenterFreq
2.441000000 Gz,

#VBW 300 kHz

‘Stop 25.00 GHz
Sweep 2.387 s (40001 pts]

Center Freq 2.483500000 GHz Avg Type: Log-Par
PHO: Wide Lyt Avg|Hold>1001100
1FGain:L o

Trig: Frae Run
#Atten: 30 dB

Trig: Frae Run

PHO: Fasi Cp
" satten: 30 4B

IFGainiLow

Avg Type: Log-Par
Avg|Hold> 10110

Ref Offset 0.8 dB
Ref 20.80 dBm

‘Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

FURCTION WD TH

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

Ref Offset 0.8 dB
Ref 20.80 dBm

#VBW 300 kHz

‘Stop 25.00 GHz
Sweep 2.387 s (40001 pts]

FURCTION WD TH
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m/4DQPSK
| Out of Band Emission

In-Band Reference Level

Lowest Channel

qalmupunmmrm Swept SA
o - s : BRI 0;34:15 &M M 12,2020
Center Freq 2.400000000 GHz Avg Type: Log-Pur Fraguency Marker 1 3.833555250000 Gz Avg Type: Log-Pur RACE
= Trig: Free Run AvglHold>10/10 a5t Ly TrigiFree Run AvglHold>10/10
st o W¥Azten: 30 4B

PNG: Wids |
IFGain:Low _ WAtten: 30 4B

Agilent Spectrum Analyzer - Swept SA
- NGEN p 3 821 bz Peak Search

Ref Offset 0.8 dB * . - Ref Offset 0.8 dB

Ref 20.80 dBm B Ref 20.80 dBm
Center Freq

2.400000000 GHz|

Span 10.00 MHz| CFStep Stop 25.00 GHz
Sweep 1.000 ms (1001 pts) #VBW 300 kHz Sweep 2.387 s (40001 pts]

FUNCTION | FUNCTION wiDTH

FUNCTION | FUNCTION wiDTH

Agilent Spectrum Analyzer - Swept S4 lgilznl&pdnnlndrxzr Swept SA
R : s : BRI 100433 1y 2,200 [ Nz : y e 10.37.21 AM M 12,2020
Center Freq 2.441000000 GHz Avg Type: Log-Pur (LRt Marker 1 4.882295250000 GHz wg Typs: Log-Pur TRACE
= Trig: Free Run AvgHold> 100100 o Trig:Free Run AvglHold>10/10 P
IFGainLow W¥Azten: 30 4B

PNG: Wids |
IFGain:Low  WAtten: 30 4B

Peak Search

Ref Offset 0.8 dB. : o Ref Offset 0.8 dB
Ref 20.80 dBm 305 Ref 20.80 dBm

Stop 25.00 GHz,
#VBW 300 kHz Sweep 2.387 5 (40001 pts]

FUNCTION 1D

503 dBm

Span 10.00 MHz

Center 2.441000 GHz
Sweep 1.000 ms (1001 pts)

‘Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pur A Avg Type: Log-Pur T
PNO: Wile Lo 11ig: Free Run AvglHold>>100/100 e Trig:Free Run AvglHold>10110
IFGain:Low #Anen: 30 4B #Anten: 30 4B
r ar
Ref Offset0.8 dB s £ Ref Offset0.8 dB Mkr1 4.
Ref 20.80 dBm Ref 20.80 dBm

EERLTEEN o,y soarch

Center Freq
2.483500000 GHz|

Span 10.00 MHz| CFStep Stop 25.00 GHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts) #R #VBW 300 kHz Sweep 2.387 s (40001 pts]

FUNCTION 1D

Center 2.483500 GHz

FUNCTION 1D
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8DPSK

In-Band Reference Level

| Out of Band Emission

Agilent Spectrum Analyzer - Swept S
7 B 09:5:50 AM Mar 12, 2020
Center Freq 2.400000000 GHz e
PHO: Wit
IFGain:Low

Vg Type: Log-Pur
AvglHeld=> 10110

¥ Trig: Free Run
" WAman: 30 dB

Ref Offset 0.8 dB
Ref 20.80 dBm

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)|

FUNCTION 4D TH

‘Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION

Frequency

Center Freq
2.400000000 GHz|

Lowest Channel

n.almspun.nmrm Swept S4

£ G 10;35,003 AM Miay 12, 2020

oAt [eg:eair == Peak Search
o Trig: Free Run AvglHold>10M0

.
\Fosiniow ™ #Amen: 30 dB

Ref Offset 0.8 dB
Ref 20.80 dBm

FUNCTION | FUNCTION wiDTH

Agilent Spectrum Analyzer - Swept S
I B AAIG 10014757 AM Miay 12, 2020
Center Freq 2.441000000 GHz Avg Type: Log-Par

PNO: Wil | AvglHold>1001100

= Trig:Free Run
IFGain:Low

#Anen: 30 4B

Ref Offset 0.8 dB.
Ref 20.80 dBm

Span 10.00 MHz

Center 2.441000 GHz
Sweep 1.000 ms (1001 pts)

‘Res BW 100 kHz #VBW 300 kHz

Frequency

lqilznlspunmlndrzrr Swept S4

AIG 10,3844 4 oy 12,2020

Marker 14. HB16710I][IOI][I GHz Avg Type: Log-Pur e
o Trig: Free Run AvglHold>10M0

IFGainLow — #Atten: 30 dB

Ref Offset 0.8 dB
Ref 20.80 dBm

Stop 25.00 GHz,
Sweep 2.387 s (40001 pts]

3 10103:28 M My 12, 2020
Avg Type: Log-Pur TRACE
S Trig: Free Run Avg|Hold>1001100

PHO: Wide |
Lo T HAtten: 30 dB

IFGainLow

Ref Offset 0.8 dB
Ref 20.80 dBm

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION 1D

Center 2.483500 GHz
#VBW 300 kHz

Highest

Frequency

Center Freq
2.483500000 GHz|

: i 10:42:35 A My 12, 2020
Avg Type: Log-Pur TRACE Peak Search
o Trig:Free Run AvglHold>10/10
#Anten: 30 4B
1 a5
Ref Offset0.8 dB Mkr1 4.9
Ref 20.80 dBm

Stop 25.00 GHz,
Sweep 2.387 s (40001 pts]

FUNCTION 1D

#VBW 300 kHz
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Hopping Lowest Channel

Hopping Highest Channel

Agilent Spectrum Analyzer - Swept S

Avg Type: Log-Pwr
Avg|Hold>10/10

PHO:
IFGainLow

Wiide Gy Trigi Free Run

Avg Type: Log-Pur
Avg|Hold>1001100

#Anen: 30 4B

Frequency

PNO: Witke Lo 17ig:Free Run
IFGainLow  #Atten: 30 4B
Ref Offset 0.8 dB Ref Offset 0.8 dB
Ref 20.80 dBm Ref 20.80 dBm
Center Freq Center Freq
2.483500000 GHz|

2.400000000 GHz|

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION WD TH

Span 10.00 MHz, Center 2.483500 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WD TH

#VBW 300 kHz

Avg Typs: Log-Pur Avg Type: Log-Pur Frequency
Avg|Hold>10/10 Avg|Hold>1001100

o Trig: Free Run

ooy ™ #Amten: 30 4B

o Trig: Free Run
IFGain:Low

ooy ™ #Amten: 30 4B

IFGainLow
Ref Offset 0.8 dB Ref Offset 0.8 dB
Ref 20.80 dBm

Ref 20.80 dBm
Center Freq Center Freq
2.483500000 GHz|

2.400000000 GHz|

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION WD TH

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION WD TH

‘Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz
FUNCTION FUNCTION

Agilent Spectrum Analyzer - Swept S
RL

Agilent Spectrum Analyzer - Swept SA
s Frequency

Avg Type: Log-Pur
Avg|Hold>1001100

Center Freq 2.483500000 GHz
PHO: Wide
IFGainLow

Trig: Free Run

Center Freq 2.400000000 GHz wg Type: Log-Pur
PNO: Wide . Avg|Hold> 10110
i HAtten: 30 B

IFGainLow

Trig: Free Run
#Anten: 30 4B

Ref Offset 0.8 dB Ref Offset 0.8 dB
Ref 20.80 dBm Ref 20.80 dBm

Span 10.00 MHz,

Center 2.483500 GHz
Sweep 1.000 ms (1001 pts)

Span 10.00 MHz,
Sweep 1.000 ms (1001 pts)

FUNCTION WD TH

#VBW 300 kHz
FUNCTION | FUNCTION wiDTH

FUNCTION
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5.9RADIATED SPURIOUS EMISSIONS

FCC 47 CFR Part 15 Subpart C Section 15.205/15.209
RSS-Gen Issue 5, Section 6.13/8.9/8.10

Test Method: ANSI C63.10-2013 Section 6.3 & 6.5 & 6.6
Receiver Setup:

Test Requirement:

Frequency RBW
0.009 MHz-0.150 MHz 200/300 kHz
0.150 MHz -30 MHz 9/10 kHz
30 MHz-1 GHz 100/120 kHz
Above 1 GHz 1 MHz
Limits:
Spurious Emissions
Frequency (n|1:i|§rlgvsot|r t?r%%ttgr) Limit (dBuV/m) Remark l\g;asatzlrj]rceem(;n)t
0.009 MHz-0.490 MHz 2400/F(kHz) -- - 300
0.490 MHz-1.705 MHz 24000/F(kHz) -- - 30
1.705 MHz-30 MHz 30 - == 30
30 MHz-88 MHz 100 40.0 Quasi-peak 3
88 MHz-216 MHz 150 43.5 Quasi-peak 3
216 MHz-960 MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1 GHz 500 54.0 Average 3
Remark:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20 dB under any condition of modulation.

Test Setup: Refer to section 4.5.1 for details.

Test Procedures:

1. From 30 MHz to 1GHz test procedure as below:

1) The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter semi-anechoic
camber. The table was rotated 360 degrees to determine the position of the highest radiation.

2) The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

3) The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

4) For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rota table table was turned from 0 degrees to 360 degrees to find the maximum
reading.

5) The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6) If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

2.  Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic Chamber
and change form table 0.8 meter to 1.5 meter( Above 18GHz the distance is 1 meter and table is 1.5
meter).

2) Testthe EUT in the lowest channel ,middle channel, the Highest channel
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The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the Y axis positioning which it is worse case.
Repeat above procedures until all frequencies measured was complete.

The measurement data as follows:

Refer to section 3 for details.
Pass

Radiated Emission Test Data (9 KHz ~ 30 MHz):

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

Radiated Emission Test Data (30 MHz ~ 1 GHz):
Left Earbud_Worst-Case Configuration

Horizontal

Level (dBu\im)

80
7o
60
FCC PART 15C 30MHz-1GHz
50 I
|
410
30
20
10
0
-10
-20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofg;etcglron Result Limit Margin Detector
’ (MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
1 30.855 27.49 -6.34 21.15 40.00 -18.85 QP
2 34.770 27.27 -8.40 18.87 40.00 -21.13 QP
3 69.718 32.82 -14.81 18.01 40.00 -21.99 QP
4 101.893 29.57 -13.10 16.47 43.50 -27.03 QP
5 578.036 26.74 -1.80 24.94 46.00 -21.06 QP
6 958.714 25.69 4.39 30.08 46.00 -15.92 QP

Shenzhen UnionTrust Quality and Technology Co., Ltd.
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Vertical
BULexreI (dBuVim)
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
220
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofggglron Result Limit Margin Detector
: (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
1 35.762 30.27 -9.36 20.91 40.00 -19.09 QP
2 50.108 32.74 -15.29 17.45 40.00 -22.55 QP
3 124.925 28.55 -13.39 15.16 43.50 -28.34 QP
4 205.746 26.75 -10.63 16.12 43.50 -27.38 QP
5 461.631 27.04 -3.56 23.48 46.00 -22.52 QP
6 793.028 27.27 1.03 28.30 46.00 -17.70 QP
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Radiated Emission Test Data (30 MHz ~ 1 GHz):
Right Earbud_Worst-Case Configuration
Horizontal
BULexreI (dBuVim)
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
-10
=20
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofggglron Result Limit Margin Detector
‘ (MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB)
1 30.000 26.44 -5.90 20.54 40.00 -19.46 Peak
2 68.264 32.72 -14.94 17.78 40.00 -22.22 Peak
3 101.893 30.08 -13.10 16.98 43.50 -26.52 Peak
4 246.990 26.75 -8.46 18.29 46.00 -27.71 Peak
5 660.602 26.65 0.36 27.01 46.00 -18.99 Peak
6 952.000 25.63 4.54 30.17 46.00 -15.83 Peak
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Z
Vertical
BULexreI (dBuWim)
70
60
FCC PART 15C 30MHz-1GHz
50
[
40
30
20
10
0
10
220
30 50 100 200 500 1000
Frequency (MHz)
No Frequency | Reading Cofggglron Result Limit Margin Detector
: (MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
1 35.762 31.81 -9.36 22.45 40.00 -17.55 Peak
2 50.461 35.33 -15.29 20.04 40.00 -19.96 Peak
3 171.389 26.82 -11.78 15.04 43.50 -28.46 Peak
4 343.651 27.37 -5.59 21.78 46.00 -24.22 Peak
5 586.217 27.63 -1.32 26.31 46.00 -19.69 Peak
6 906.304 26.76 3.05 29.81 46.00 -16.19 Peak
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Radiated Emission Test Data (1 GHz ~ 25 GHz):
Left Earbud _Lowest Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenna
(MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis
1 4804.00 36.91 5.55 42.46 74.00 -31.54 Peak Horizontal
2 4804.00 27.31 5.55 32.86 54.00 -21.14 Awerage Horizontal
3 7206.00 39.07 6.81 45.88 74.00 -28.12 Peak Horizontal
4 7206.00 29.20 6.81 36.01 54.00 -17.99 Average Horizontal
5 4804.00 38.77 5.19 43.96 74.00 -30.04 Peak Vertical
6 4804.00 28.02 5.19 33.21 54.00 -20.79 Average Vertical
7 7206.00 39.61 6.51 46.12 74.00 -27.88 Peak Vertical
8 7206.00 29.09 6.51 35.60 54.00 -18.40 Average Vertical
Left Earbud _Middle Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) [ (dBuV/m) | (dBuV/m) (dB) Polaxis
1 4882.00 43.31 5.45 48.76 74.00 -25.24 Peak Horizontal
2 4882.00 24,78 5.45 30.23 54.00 -23.77 Average Horizontal
3 7323.00 40.83 6.91 47.74 74.00 -26.26 Peak Horizontal
4 7323.00 29.45 6.91 36.36 54.00 -17.64 Awerage Horizontal
5 4882.00 43.03 5.07 48.10 74.00 -25.90 Peak Vertical
6 4882.00 24.64 5.07 29.71 54.00 -24.29 Average Vertical
7 7323.00 41.52 6.61 48.13 74.00 -25.87 Peak Vertical
8 7323.00 29.15 6.61 35.76 54.00 -18.24 Awerage Vertical
Left Earbud _Highest Channel:
No Frequency | Reading [ Correction Result Limit Margin Detector Antenqa
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis
1 4960.00 38.19 5.34 43.53 74.00 -30.47 Peak Horizontal
2 4960.00 27.82 5.34 33.16 54.00 -20.84 Awerage Horizontal
3 7440.00 38.75 7.01 45.76 74.00 -28.24 Peak Horizontal
4 7440.00 28.97 7.01 35.98 54.00 -18.02 Awerage Horizontal
5 4960.00 35.65 4.95 40.60 74.00 -33.40 Peak Vertical
6 4960.00 27.58 4.95 32.53 54.00 -21.47 Awerage Vertical
7 7440.00 37.89 6.71 44.60 74.00 -29.40 Peak Vertical
8 7440.00 29.11 6.71 35.82 54.00 -18.18 Awverage Vertical
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Radiated Emission Test Data (1 GHz ~ 25 GHz):
Right Earbud _Lowest Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis
1 4882.00 42.44 5.55 47.99 74.00 -26.01 Peak Horizontal
2 4882.00 24.08 5.55 29.63 54.00 -24.37 Awerage Horizontal
3 7323.00 41.22 6.81 48.03 74.00 -25.97 Peak Horizontal
4 7323.00 28.53 6.81 35.34 54.00 -18.66 Average Horizontal
5 4882.00 43.84 5.19 49.03 74.00 -24.97 Peak Vertical
6 4882.00 23.98 5.19 29.17 54.00 -24.83 Average Vertical
7 7323.00 40.18 6.51 46.69 74.00 -27.31 Peak Vertical
8 7323.00 28.47 6.51 34.98 54.00 -19.02 Awverage Vertical
Right Earbud _Middle Channel:
No Frequency | Reading | Correction Result Limit Margin Detector Antenna
' (MHz) (dBuV/m) | factor (dB) [ (dBuV/m) | (dBuV/m) (dB) Polaxis
1 4882.00 37.38 5.45 42.83 74.00 -31.17 Peak Horizontal
2 4882.00 24.18 5.45 29.63 54.00 -24.37 Average Horizontal
3 7323.00 38.86 6.91 45.77 74.00 -28.23 Peak Horizontal
4 7323.00 28.43 6.91 35.34 54.00 -18.66 Average Horizontal
5 4882.00 39.70 5.07 44.77 54.00 -9.23 Peak Vertical
6 4882.00 24.10 5.07 29.17 54.00 -24.83 Average Vertical
7 7323.00 39.34 6.61 45.95 54.00 -8.05 Peak Vertical
8 7323.00 28.37 6.61 34.98 54.00 -19.02 Awerage Vertical
Right Earbud _Highest Channel:
No Frequency | Reading [ Correction Result Limit Margin Detector Antenqa
' (MHz) (dBuV/m) | factor (dB) | (dBuV/m) [ (dBuV/m) (dB) Polaxis
1 4960.00 41.08 5.34 46.42 74.00 -27.58 Peak Horizontal
2 4960.00 24.49 5.34 29.83 54.00 -24.17 Awerage Horizontal
3 7440.00 40.94 7.01 47.95 74.00 -26.05 Peak Horizontal
4 7440.00 28.01 7.01 35.02 54.00 -18.98 Awerage Horizontal
5 4960.00 40.87 4.95 45.82 74.00 -28.18 Peak Vertical
6 4960.00 24.72 4.95 29.67 54.00 -24.33 Average Vertical
7 7440.00 40.72 6.71 47.43 74.00 -26.57 Peak Vertical
8 7440.00 28.35 6.71 35.06 54.00 -18.94 Awverage Vertical
Remark:

1. Correct Factor = Antenna Factor + Cable Loss - Amplifier Gain, the value was added to Original Receiver
Reading by the software automatically.

2. Result = Reading + Correct Factor.

3.  Margin = Result — Limit
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5.10 BAND EDGE MEASUREMENTS (RADIATED)

FCC 47 CFR Part 15 Subpart C Section 15.205/15.209

RSS-247 Issue 2, Section 5.5

Test Method: ANSI C63.10-2013 Section 6.10.5

Limits:

Radiated emissions which fall in the restricted bands, as defined in section 15.205(a), must also comply with
the radiated emission limits specified in section 15.209(a).

Test Requirement:

Frequency Limit (dBuV/m @3m) Remark
30 MHz-88 MHz 40.0 Quasi-peak Value
88 MHz-216 MHz 43.5 Quasi-peak Value
216 MHz-960 MHz 46.0 Quasi-peak Value
960 MHz-1 GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1 GHz
74.0 Peak Value
Test Setup: Refer to section 4.5.1 for details.

Test Procedures:

Radiated band edge measurements at 2390 MHz and 2483.5 MHz were made with the unit transmitting in the
low end of the channel range and the high end closest to the restricted bands respectively. The emissions
were made on the 966 Semi-Chamber. Use (resolution bandwidth (RBW) = 1 MHz, video bandwidth (VBW) =
3 MHz for peak levels and RBW =1 MHz and VBW = 10 Hz or 1/T for average levels).

1. Use radiated spurious emission test procedure described in clause 5.10. The transmitter output (antenna
port) was connected to the test receiver.

2. Set the PK and AV limit line.

3. Record the fundamental emission and emissions out of the band-edge.

4. Determine band-edge compliance as required.

Equipment Used: Refer to section 3 for details.

Test Result: Pass
The measurement data as follows:
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Test Channel: | Lowest Channel | Ant. Polar. : | Horizontal

120 Level (dBuv/im)

10

100

ao

a0

70

60

50

440

30

20
2310 2320 2350 2430

Frequency (MHz)

Frequency
(MH2z)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2390.0000

50.19

74.00

34.49

54.00

Pass

Left Earbud

Test Channel:

| Lowest

Channel

| Ant. Polar. :

Vertical

Level (dBuv/im)

120

10

100

ao

a0

70

60

50

40

30

20
2310

2320

2350

Frequency (MHz)

2430

Frequency
(MH2z)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2390.0000

49.02

74.00

33.91

54.00

Pass
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Test Channel: | Highest Channel | Ant. Polar. : | Horizontal

120 Level (dBuVim)

110
100
a0

a0
FCC PART 15C Band edge-Peak

70

60

50

40

30

20
2450 2500

Frequency (MHz)

Frequency
(MHz)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2483.5000

49.99

74.00

39.39

54.00

Pass

Left Earbud

Test Channel:

| Highest

Channel

| Ant. Polar. : |

Vertical

Level (dBuVim)

120

110

100

a0

a0

70

60

50

40

30

20

FCC PART 15C Band edge-Peak

2450

Frequency (MHz)

2500

Frequency
(MH2z)

Peak level
(dBuv/m)

Peak Limit
(dBuv/m)

AV level
(dBuv/m)

AV Limit
(dBuv/m)

Conclusion

2483.5000

52.41

74.00

4291

54.00

Pass
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Test Channel: | Lowest Channel | Ant. Polar. : | Horizontal

120 Level (dBuVim)

110

100

a0

a0

70
60
50 1
40

30

20
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Conclusion

2390.0000

46.94
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54.00

Pass

Right Earbud

Test Channel: | Lowest Channel | Ant. Polar. : | Vertical

Level {dBuV/m}
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(dBuv/m)

Peak level
(dBuv/m)
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(MHz) Conclusion

2390.0000 48.62 74.00 33.92 54.00 Pass
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Test Channel: | Highest Channel | Ant. Polar. : | Horizontal

120 Level (dBuv/im)
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Conclusion

2483.5000

51.30

74.00

36.29
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Pass

Right Earbud

Test Channel: | Highest Channel | Ant. Polar. : | Vertical
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(MH2) Conclusion

2483.5000 48.32 74.00 35.39 54.00 Pass
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APPENDIX 1 PHOTOS OF TEST SETUP

See test photos attached in Appendix 1 for the actual connections between Product and support equipment.

APPENDIX 2 PHOTOS OF EUT CONSTRUCTIONAL DETAILS

Refer to Appendix 2 for EUT external and internal photos.

*** End of Report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this report refer
only to the sample(s) tested. Without written approval of UnionTrust, this report can’t be reproduced except in full.
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