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Antenna Tower

Turntable

Amplifier Spectrum Analyzer | Ground Reference Plane

TEST PROCEDURES

a. Below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meters

semi- anechoic chamber room.

b. For the radiated emission test above 1GHz:

The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meters full anechoic
chamber room. The table was rotated 360 degrees to determine the position of the highest radiation. Place
the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the measurement antenna aimed at the source of emissions
at each frequency of significant emissions, with polarization oriented for maximum response. The
measurement antenna may have to be higher or lower than the EUT, depending on the radiation pattern of
the emission and staying aimed at the emission source for receiving the maximum signal. The final
measurement antenna elevation shall be that which maximizes the emissions. The measurement antenna
elevation for maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the
ground or reference ground plane.

The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of

a variable-height antenna tower.
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d. The height of antenna 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.

e. 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 and the rotatable table was turned from O degrees to 360 degrees to find

the maximum reading. The test-receiver system was set to peak detect function and specified bandwidth

with maximum hold mode.

f. A Quasi-peak measurement was then made for that frequency point for below 1GHz test. PK and AV for

above 1GHz emission test.

During the radiated emission test, the spectrum analyzer was set with the following configurations:

Frequency Band

Detector Resolution Bandwidth Video Bandwidth
(MHZz)
30 to 1000 QP 120 kHz 300 kHz
Peak 1 MHz 3 MHz
Above 1000
Average 1 MHz 10 Hz

TEST RESULTS

PASS

Please refer to the following pages.
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M/N: AARD100043854 Testing Voltage: AC 120V/60Hz
Polarization: Horizontal Detector: QP
Test Mode: 1(the worst case) Distance: 3m
Radiated Emission Measurement
Date: 2022/8/1 Time: 19:12:13
800 dBuV/m

70

60
FCC_Part 15C_3m

» [

e,

10

0.0
30.0000 127.000 224000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz

No. Mk. Freq. Reading Correct Measure- |imit  Over
Level Factor ment

MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment
* 131.8500 48.41 -10.61 37.80 4350 -570 QP
168.7100 40.55 -10.05 30.50 43.50 -13.00 QP
2259400 39.34 -7.14 3220 46.00 -13.80 QP
282.2000 41.64 -5.84 35.80 46.00 -10.20 QP
310.3299  35.74 -5.24 30.50 46.00 -15.50 QP
508.2100 32.44 -1.64 30.80 46.00 -15.20 QP

G| ;| B W] M| =

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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M/N: AARD100043854 Testing Voltage: AC 120V/60Hz
Polarization: Vertical Detector: QP
Test Mode: 1(the worst case) Distance: 3m
Radiated Emission Measurement
Date: 2022/8/1 Time: 19:19:34
800 dBuV/m

70

60
FCC_Part 15C_3m

s []

30 | MMW«,MMMMW
et
20 Ww “W

30.0000 127.000 224000 321.000 418.000 515.000 612.000 709.000 806.000 1000.000 MHz

No. Mk. Freq. Reading Correct Measure- |imit  Over
Level Factor ment

MHz dBuV dB/m dBuV/m dBuV/m dB Detector Comment
131.8500 43.81 -11.31 3250 4350 -11.00 QP
*  168.7100 45.15 -10.35 34.80 4350 -8.70 QP
2540700 38.08 -7.28 30.80 46.00 -15.20 QP
282.2000 39.04 -6.84 32.20 46.00 -13.80 QP
310.3299 33.54 -6.24 2730 46.00 -18.70 QP
366.5900 32.33 -4.93 27.40 46.00 -18.60 QP

G| | B W] M| =

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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Modulation: 8DPSK(the worst case)

Test Result: PASS

Test frequency range: 1-25GHz

Ant. Reading Emission Level Limit 3m Margin
Freq. Factor
Pol. Level(dBuV) (dBuVv/m) (dBuVv/m) (dB)
(MHz) (dB/m)
(H/V) PK AV PK AV PK AV PK AV
Operation Mode: TX Mode (Low)
4804 \Y; 45.84 31.26 6.30 52.14 37.56 | 74.00 | 54.00 | -21.86 | -16.44
7206 \Y, 45.16 30.93 | 10.44 55.60 41.37 | 74.00 | 54.00 | -18.40 | -12.63
4804 H 46.02 31.18 6.30 52.32 37.48 | 74.00 | 54.00 | -21.68 | -16.52
7206 H 45.21 30.91 | 10.44 55.65 41.35 | 74.00 | 54.00 | -18.35 | -12.65
Operation Mode: TX Mode (Mid)
4882 \Y; 45.32 30.46 6.60 51.92 37.06 | 74.00 | 54.00 | -22.08 | -16.94
7323 \Y; 45.78 30.63 | 10.55 56.33 41.18 | 74.00 | 54.00 | -17.67 | -12.82
4882 H 45.99 30.73 6.60 52.59 37.33 | 74.00 | 54.00 | -21.41 | -16.67
7323 H 45.93 30.51 | 10.55 56.48 41.06 | 74.00 | 54.00 | -17.52 | -12.94
Operation Mode: TX Mode (High)
4960 Y, 44.31 30.73 6.89 51.20 37.62 | 74.00 | 54.00 | -22.80 | -16.38
7440 Y, 44.59 30.36 | 10.60 55.19 40.96 | 74.00 | 54.00 | -18.81 | -13.04
4960 H 44.95 30.80 6.89 51.84 37.69 | 74.00 | 54.00 | -22.16 | -16.31
7440 H 45.09 30.48 | 10.60 55.69 41.08 | 74.00 | 54.00 | -18.31 | -12.92
Spurious Emission in restricted band:
2390.000 \Y 50.98 38.18 0.13 51.11 38.31 | 74.00 | 54.00 | -22.89 | -15.69
2390.000 H 53.13 38.41 0.13 53.26 38.54 | 74.00 | 54.00 | -20.74 | -15.46
2483.500 \Y 54.70 41.55 0.34 55.04 41.89 | 74.00 | 54.00 | -18.96 | -12.11
2483.500 H 56.13 42.46 0.34 56.47 42.80 | 74.00 | 54.00 | -17.53 | -11.20
Remark: Data of measurement within this frequency range shown “---” in the table above means the

reading of emissions are attenuated more than 20dB below the permissible limits.
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13.3 Channel Separation test

LIMIT

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,
whichever is greater.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.2.

TEST RESULTS

PASS

Please refer to the following table.
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Low 2402 1.002 >0.637 Pass

GFSK Mid 2441 1.002 >0.637 Pass
High 2480 1.005 >0.639 Pass

Low 2402 1.002 >0.856 Pass

m/4-DQPSK Mid 2441 0.999 >0.854 Pass
High 2480 1.002 >0.869 Pass

Low 2402 0.996 >0.866 Pass

8DPSK Mid 2441 1.002 >0.866 Pass
High 2480 0.999 >0.865 Pass
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GFSK / Low Channel

GFSK / Mid Channel

(= Kesight Spectrum ngiyzer - Swept 54
[

) #A
Cenier Fred 20 Z0N0n e G PNOTWide —»—  Trig: Free Run Au;fmm iatlion
IF GoinLow wAtten: 30 0B
AMkr1 1.002 MHZ|
0.102 dBj

Ref Offset 8.19 dB
Ref 20.00 dBm

Span 3.000 MHz
Sweep 1.000 ms(II‘Im pts)

#VBW 300 kHz

FUNCTION WG

A} 002 MHz (A} 0,102 dB| -
Z GHz 4230dBm
[ 0 o @ 0 1

SEomammewns

= STATUS

oo TSt ==

z #Avg Typa: RMS
Csmsr Freq 2.441000000 GHz Mgfhm >100H00

PHO: Wide —+—  Trig: Free
IFGain:low #Atten: 30
AMEKr1 1.002 MHZ

Ref Offset 7.36 dB 0.010 dB|

Ref 20.00 dBm

center 2.441000 GHz Span 3.000 MHz|

#VBW 300 kHz Sweep 1,000 ms (1001 pts)

WKF, MODE TAC C1

4409 GH!

GFSK / High Channel

1/4-DQPSK / Low Channel

[ Kepight Spectrum Ansbyzer - Swest 54

#Avg Ty RMS
Center Freq 2.480000000 GHz _ o Trig FreaRun M‘;fH!“:')mwm
IF Gain:Low #Arten: 30 0B

Ref Offset 7.79 dB
Ref 20.00 dBm

"
Center 2.430000 GHz
#Res BW 100 kHz

Span 3.000 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

FINC WoTH LUE
1 A] 1005 Wiz (] 0.014 dB __
N

CZem~onnun

[ — Xepight Spectrum Anslyzes - Swept 54

#Avg Type: RMS.
Center Freq 2.402000000 GHz . R Augi'mm':«wm
IFGainlow #Anen: 30 dB
c AMKr1 1.002 MHZ]
Ref Offset8.19 dB
Ref 20.00 dBm 0.007 dB|

‘Center 2.402000 GHz
#Res BW 100 kHz

Span 3.000 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)|

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

[ Kesight Spectrum ndiyzer - Swept 54

) #hvg Type: R
Center Freg 2441000000 CGHz Trig: Fres Run 100100
#Atten: 30 dB

Ref Offset 7.36 dB
Ref 20.00 dBm

A
CEN‘E[ 2.441000 GHz Span 3.000 MHz|

Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

999 kHz) (A 0,054 dB

Z2omuoanwns

[ Keynight Spectnum Analyzer - Swept SA

- #Avg Type: RMS.
Center Freq 2.480000000 GHz B trigFresRun ‘AvglHold:> 100400
IFGain-Low @Atten: 30 dB

Ref Offset 7.79 4B
Ref 20.00 dBm

Cznter 2.480000 GHz Span 3.000 MHz|

sweep 1.000 ms (1001 pts)|

=

#VBW 300 kHz
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8DPSK / Low Channel 8DPSK / Mid Channel

= xmw Spectrum Anshyzer - Swept 54

(= Kesight Spectrum ngiyzer - Swept 54
k

z Type: RMS
Csntsr Freq 2.441000000 GHz R Augmm A

#Avg Type: RMS
CenterFrea 2402000000 GHz SRS, AvaiHoIg 00100 ]
- IFGain:Low #Atten: 30 4B

IF GoinLow wAtten: 30 0B
Ref Offset8.19 dB " Ref Offset7.36 dB AMkr1 1.002 E.'IHZ
Ref 20.00 dBm c 0 Ref 20.00 dBm 0.008 dB

Center 2.402000 GHz Span 3.000 MHz (Center 2.441000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)} #VBW 300 kHz Sweep 1,000 ms (1001 pts)

WKF, MODE TAC C1

4408 GH!

WODE

ZZomuannwns
2Bomunmawns

=

8DPSK / High Channel

= Kepight Soechum Anas - Swe SA
#Avg T RMS
Center Freq 2.480000000 GHz Trig: FroeRun AvgiHold =100/100

PNO: Wide —5-
IFGain:Low #Arten: 30 dB

Ref Offset 7.79 dB
Ref 20.00 dBm

Blank

A

Span 3.000 MHz|
HRes BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Center 2.480000 GHz

999 kHz) (A) -0.002 dB
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13.4 20dB Bandwidth

LIMIT

N/A

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator

TEST PROCEDURES

Spectrum Analyzer

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss

was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 6.9.2.

TEST RESULTS
PASS

Please refer to the following table.
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Low 2402 0.955
GFSK Mid 2441 0.955
High 2480 0.958
Low 2402 1.284
. Reporting
/4-DQPSK Mid 2441 1.282
only
High 2480 1.303
Low 2402 1.299
8DPSK Mid 2441 1.299
High 2480 1.298
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GFSK / Low Channel

GFSK / Mid Channel

—
(= Kesight Spectrum ndiyzer - Occupied BW
[

Center Freq 2.402000000 GHz

AFGain-Low

Ref Offset 8.19 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
852.69 kHz
21.030 kHz
955.1 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
—+~ Trig: FreeRun

iAtten: 30 0B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

AvglHold:>100/100

12:16:12 PM 1
Radio Std: Nona

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms

3.35dBm

99.00 %
-20.00 dB

p—
[ Keysight Spectnum Anslyzer - Gecupied BW
g -

Center Freq 2.441000000 GHz

#FGainiLow

Ref Offset 7.36 dB.
Ref 20.00 dBm

ICenter 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
854.30 kHz
27.088 kHz
955.4 kHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2.441000000 GHz
Trig: Free Run “AvgiHold:> 10000
#Atten: 30 dB

#VBW 100 kHz

Total Power 3.83 dBm

% of OBW Power  99.00 %
x dB -20.00 dB

STATL

12:21:00 PMul 2

Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

GFSK / High Channel

/4-DQPSK / Low Channel

[ Kepight Spectrum Ansbyzer - Occupied BW

Center Freq 2.480000000 GHz

WF Gain:Low

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
855.48 kHz
27.902 kHz
957.8 kHz

Transmit Freq Error
x dB Bandwidth

‘Center Freq: 2.430000000 GHz
Avg|Hold:>100/100

Trig: Free Run
#Amen: 30 0B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

122
Radio Std.

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms|

5.07 dBm

99.00 %
-20.00 dB

[— Xepight Spectnum Anslyzes - Dccupied BW

Center Freq 2.402000000 GHz

WIFGain:Low

Ref Offset8.19 dB.
Ref 20.00 dBm

#Res BW 30 kHz
Occupied Bandwidth
1.1697 MHz

27.906 kHz
1.284 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz

Trig: Free Run
#Anen: 30 4B

‘AvglHold:»100100

#VBW 100 kHz

Total Power 3.22 dBm

% of OBW Power 99.00 %
x dB -20.00 dB

51

12:35:10 PM 10l 2
Radia Std: None

Radio Device: BTS

Span 2 MHz.
Sweep 2.133 ms|

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

(= Kepight Spectrum Ansiyze - Occupied BW.
Center Freqg 2.441000000 GHz
FGain-Low

Ref Offset 7.36 dB
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1691 MHz
28.394 kHz
1.282 MHz

Transmit Freq Error
x dB Bandwidth

Conter Frag: 2.441000000 GHz
AvglHold:>100/100

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

12:40:58 PM1u
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms]

3.65 dBm

99.00 %
-20.00 dB

[ Keysight Spectrum Analyzes - Gecupied B
g
Center Freq 2.480000000 GHz

WFGain:Low

Ref Offset 7.79 dB.
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1701 MHz
29.117 kHz
1.303 MHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2480000000 GHz
Trig: Free Run ‘AvglHold:>100100
#Atten: 30 dB

#VBW 100 kHz

Total Power 4.99 dBm

% of OBW Power 99.00 %
x dB -20.00 dB

12:44:37 P10l 2
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|
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8DPSK / Low Channel

8DPSK / Mid Channel

—
(= Kesight Spectrum ndiyzer - Occupied BW
[

12:49:14 PM 1

Radio Std: None

Center Freq 2.402000000 GHz ter Fm;uiwzouww GHz

[
o+ Trig: Free AvglHold:>100/100
AFGain-Low ihtten: 30 0B Radio Device: BTS
Ref Offset8.19 dB
Ref 20.00 dBm

Center 2.402 GHz Span 2 MHz
#Res BW 30 kHz #VEW 100 kHz Sweep 2.133 ms

Total Power 3.21 dBm

Occupied Bandwidth
1.1768 MHz

Transmit Freq Error 30.890 kHz
x dB Bandwidth 1.299 MHz x dB -20.00 dB

% of OBW Power 99.00 %

p—
[ Keysight Spectnum Anslyzer - Gecupied BW
g -

- z Canter Fraq: 2.441000000 GHz
Center Freq 2.441000000 GH:. v Trig: Free Run “AvglHold:» 10000
#FGainiLow #Atien: 30 dB

Ref Offset 7.36 dB.
Ref 20.00 dBm

Center 2.441 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 3.58 dBm
1.1772 MHz

% of OBW Power 99.00 %

Transmit Freq Error 31.596 kHz
x dB Bandwidth 1.299 MHz x dB -20.00 dB

PMUL 2

12
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

8DPSK / High Channel

[— Kot Soectrum Ansiyzer - Occupied BW. =
Center Froq: 2.480000000 GHz Radio Std: one
Trig: Free Run Avg|Hold:>100/100

#Amen: 30 0B Radio Device: BTS

Center Freq 2.480000000 GHz

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.48 GHz Span 2 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms|

Total Power 4.86 dBm

Occupied Bandwidth

1.1772 MHz
Transmit Freq Error 31.874 kHz
x dB Bandwidth 1.208 MHz xdB -20.00 dB

% of OBW Power 99.00 %

Blank
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13.5 Hopping Channel Number

LIMIT
Frequency hopping systems in the 2400-2483.5MHz band shall use at least 15 channels.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Set to the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.3.

TEST RESULTS
PASS

Please refer to the following table.
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: Number of Hopping Channels -
Modulation Limit Test Result
Measurement
GFSK 79 215 PASS
m/4-DQPSK 79 215 PASS
8DPSK 79 215 PASS

The worst case: 8DPSK

J== Keysight Spectrum Analyzer - Swept A ==
iXi R RF 500 AC SENSE:INT| SOURCE OFF ALIGN AUTO | 12:58:24 PMJul 28, 2022
#Avg Type: RMS

PNO: Fast —»— Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Ref Offset7.36 dB
1LU dBidiv  Ref 20.00 dBm
og

MKR| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE
M A2 [1[f[(A 78 657 0 MHz 3 958l | 00000 00|

2 IAEEES 2.401 670 0 GHz A1812dBm[ [ ]
- rr—— - r— 1]
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13.6 Time of Occupancy (Dwell Time)

LIMIT

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.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Enable the EUT hopping function.

d. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.4.

TEST RESULTS
PASS

Please refer to the following table.
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v | e Frequency Dwell Time Measurement Limit Test
(MHZz) (msec) (msec) Result

DH1 2441 0.383  (ms)*(1600/(2*79))*31.6= 122.56 400 Pass

GFSK DH3 2441 1.641 (ms)*(1600/(4*79))*31.6= 262.56 400 Pass
DH5 2441 2.889 (ms)*(1600/(6*79))*31.6= 308.16 400 Pass

2-DH1 2441 0.395 (ms)*(1600/(2*79))*31.6= 126.40 400 Pass
m/4-DQPSK | 2-DH3 2441 1.645 (ms)*(1600/(4*79))*31.6= 263.20 400 Pass
2-DH5 2441 2.891 (ms)*(1600/(6*79))*31.6= 308.37 400 Pass

3-DH1 2441 0.395 (ms)*(1600/(2*79))*31.6= 126.40 400 Pass

8DPSK 3-DH3 2441 1.648 (ms)*(1600/(4*79))*31.6= 263.68 400 Pass
3-DH5 2441 2.893 (ms)*(1600/(6*79))*31.6= 308.59 400 Pass

Page 37 of 50



NTC

Nore

Testing Center

Report No.: NTC2207281FV00

GFSK/DH1

GFSK /DH3

i Keysight Spectrum Analyzer - Swept SA

Marker 1 A 382,533 ps

Ref Offset 1 dB
Ref 10.00 dBm

Center 2,441000000 GHz
Res BW 1.0 MHz

#Avg Type: RMS
PNO Tast o Trig: Free Run AvglHold: 111
IFGain:Low Atten: 20 dB
382.5 s
9.912 dB

ety bl A

‘Span 0 Hz
#VBW 3.0 MHz Sweep 2.533 ms (1001 pts)|

NextPeak

Next Pk Right]

Next Pk Left

i

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10f2]

STATUS

H

[ eight Spectrum Ansiyzer - Swept S4 5
= -

Marker 1 A 1.64133 ms #Avg Type: RMS ™
ENO ot o Trig: Free Run AvglHold: 11
FGain:Low Atten: 20 4B N salectMamEr

AMkr1 1.641 ms|
Ref Offset 1 dB
10 deidiv__Ref 10.00 dBm 33.094 dB]

g
3
3

]

% o
o %
o i

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (1001 pts)

[=]
=2

o
3
k]
2
@“

=
)
3

wss sTATUS

GFSK / DH5

/4-DQPSK / 2-DH1

Keysight Spectrum n

SweptSA

Marker 1 A 2.88947 ms

#Avg Type: RMS.
PNO: Fast -+ 17 Free Run AvglHold: 1/1
IFGain:Low Atten: 20 dB

Ref Offset 1 dB.
Ref 10.00 dBm

g

ICenter 2.441000000 GHz
Res BW 1.0 MHz

AMkr1 2.889 ms
9.539 dB]

’TL\L’

Al

Span 0 Hz
#VBW 3.0 MHz Sweep 7.533 ms (1001 pts)|

Select Mﬂ‘l‘:erb
1

[ Keysight Spectrum Analyzer - Swept SA

Marker 1 A 395.200 ps #Avg Type: RMS
PNO: Fast -#- Trig: Free Run AvglHold: 11

IFGain:Low Atten: 20 dB

- NextPeak
Ref Offset 1 dB AMkr1 u55 US|

2
10 dBidi Ref 10.00 dBm 3.618 dBy

e

|2I§
g Z
3 2
c 2 | . =
3 ES 4 B

Marker Delta

|

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz . Mkr—CF

MEKr—RefLvi

More
10f2

| Keysight Spectrum Analyzer - Swept S4

Marker 1 A 1.64500 ms

Ref Offset 1 dB
Ref 10.00 dBm

Center 2,441000000 GHz
Res BW 1.0 MHz

#Avg Type: RMS
PNO: Fast —+— Trig: Free Run AvglHold: 111
IFGain:Low Atten: 20 dB

1dB]

Rt

P
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8DPSK / 3-DH1

8DPSK / 3-DH3
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13.7 Maximum Peak Output Power

LIMIT

The maximum peak conducted output power of the intentional radiator shall not exceed the following: For

frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping

hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other

frequency hopping systems in the 2400-2483.5 MHz band 0.125 watts.

BLOCK DIAGRAM OF TEST SETUP

EUT

TEST PROCEDURES

Attenuator

Spectrum Analyzer

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss

was compensated to the results for each measurement.

b. Set to the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.5.

TEST RESULTS

PASS

Please refer to the following table.
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2402.00 -3.789 0.42 21 Pass

GFSK 2441.00 -3.461 0.45 21 Pass
2480.00 -2.234 0.60 21 Pass

2402.00 -2.931 0.51 21 Pass

1/4-DQPSK 2441.00 -2.586 0.55 21 Pass
2480.00 -1.354 0.73 21 Pass

2402.00 -2.499 0.56 21 Pass

8DPSK 2441.00 -2.143 0.61 21 Pass
2480.00 -0.897 0.81 21 Pass
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GFSK / Low Channel

GFSK / Mid Channel

(= Kesight Spectrum ngiyzer - Swept 54
[

) #A
Cenier Fred 20 Z0N0n e G PHO:Fast ——  Trig: FreeRun Au;fmm iatlion
IF Gain:Low wAtten: 30 0B

Ref Offset 819 dB
Ref 20.00 dBm

Center 2.402000 GHz

#Res BW 2.0 MHz #VBW 6.0 MHz

Mkr1 2.401 89 GHz
3.789 dBm
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Sweep 1.000 ms (1001 pts)

oo TSt ==

z RMS
Csmsr Freq 2.441000000 GHz o TR S Aug|m:'r1m1m
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-3.461 dBm

Ref Offset 7.36 dB
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it
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#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

GFSK / High Channel

m/4-DQPSK / Low Channel

[ Kepight Spectrum Ansbyzer - Swest 54

#Avg Ty RMS
Center Freq 2.480000000 GHz B FreeRun Au;l“HTdP:mwmﬂ
IF Gain:Low #Arten: 30 0B

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.480000 GHz
#VBW 6.0 MHz

Sweep 1.000 ms (1001 pts)
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34 dBm)

Span 10.00 MHz|
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o
e
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#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

s STATUS
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Ref Offset 7.36 dB
Ref 20.00 dBm

Center 2.441000 GHz
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[ Keynight Spectnum Analyzer - Swept SA
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-1.354 dBm

Ref Offset 7.79 dB
Ref 20.00 dBm

Cemer 2.480000 GHz Span 10.00 MHz

#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

Page 42 of 50



NTC

Nore
Testing Center

Report No.: NTC2207281FV00

8DPSK / Low Channel

8DPSK / Mid Channel

(= Kesight Spectrum ngiyzer - Swept 54
[
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13.8 Band Edge Conducted Spurious Emission Measurement

LIMIT

In any 100KHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
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, based on
either an RF conducted or a radiated measurement.

BLOCK DIAGRAM OF TEST SETUP

EUT Attenuator Spectrum Analyzer

TEST PROCEDURES

a. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

b. Setto the maximum power setting and enable the EUT transmit continuously.

c. Set spectrum analyzer and perform testing according to ANSI C63.10-2013 clause 7.8.6 and 6.10.

d. Enable hopping function of the EUT and then repeat steps above.

TEST RESULTS
PASS

Please refer to the following test plots.
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Band Edge

GFSK / Low / 2402

GFSK / Hopping

[ Kepight Spectrum Anayzer - Swept 54
&

#Avg Typs: RMS

Center Freq 2.400000000 GHz vgHo: 300380

PNO: Wide —+—  Trig: Free Run
IFGain:Law #Atten: 30 dB.

Ref Offset .19 dB
Ref 20.00 dBm

A
Span 10.00 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

= KmmSpuzmm Analyzes - Swept S

Centsr Freq 2.400000000 GHz

Ref Offset8.19 dB
Ref 20.00 dBm

#Avg Typa: RMS
PO Wide —»—  Trig: Free Run AvglHold:>3001200
IFGain-Low #Atten: 30 dB
Mkr1 2.403 88 GHz|
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Span 10.00 MHz|

#VBW 300 kHz Sweep 1.000 ms (1001 pts))

GFSK / High Channel / 2480

[ Kesight Spectrum ndiyzer - Swept 54 & (e
[

) #vg Type: R
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Ref Offset 7.79 dB
Ref 20.00 dBm

A
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Sweep 1.000 ms (1001 pts)
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0TH

umnsGHz -2.384 dBm __

= KmmSpuzmm Analyzes - Swept S

Centsr Freq 2.483500000 GHz

Ref Offset 7.79 4B
Ref 20.00 dBm

Cznter 2.483500 GHz

#Avg Typs: RMS
PO Whde —+  Trig: FreeRun AvglHold:>300300
IFGain-Low #Atten: 30 dB

Mikr1 2.

Span 10.00 MHz|
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Band Edge

1/4-DQPSK / Low / 2402

/4-DQPSK / Hopping

[ Kesight Spectrum ndiyzer - Swept 54
[

) #vg Type: R
cenierFred Za0eiieen0 ¢ s s Trig: FreeRun AvgiHold S so0300
ow #Atten: 30 dB
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Ref 20.00 dBm -4.114 dBm

A
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#Avg Typa: RMS
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Sweep 1.000 ms (1001 pts))

1/4-DQPSK / High / 2480
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[ 2
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A
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I STATUS

xmm Spectrum Anshyzer - Swept SA

#Avg Typa: RMS
Centsr Freq 2.483500000 GHz R AvgHols 300300
IFGain-Low #Atten: 30 dB

Ref Offset 7.79 4B Mkr1
div__Ref 20.00 dBm

(Center 2483500 GHz Span 10.00 MHZ
#VBW 300 kHz Sweep 1.000 ms (1001 pts))
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Band Edge

8DPSK / Low / 2402

8DPSK / Hopping

[ Kesight Spectrum ndiyzer - Swept 54
[

) #vg Type: R
Center Freg 2400000000 CHz Trig: Free Run AvglHeld: S so0300
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Ref Offset8.19 dB
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8DPSK / High / 2480

[ Kesight Spectrum ndiyzer - Swept 54 & (e
[

#Avg Type: R
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Ref Offset7.79 dB
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0TH

umnsGHz 2383 dBm __

CR P ——— E =
" ot 7]
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Conducted Spurious Emission (the worst case)

8DPSK / Low Channel / 30MHz~25GHz

] xmws‘,w Analyzes - Swept 54

#vg Type: RMS
Csntsr Freq 13.265000000 GHz . e Mmgmm i
IFGain:Low #Atten: 20 4B

Ref Offset.19 dB
Ref 18.19 dBm

Stop 26.50 GHz|
#VBW 300 kHz Sweep 2.530 s (30001 pts)

WKF, MODE TAC C1 URCTION | £

T ———

8DPSK / Mid Channel / 30MHz~25GHz

[ Kepight Spectnum Ansbyze: - Smept 58

#Avg Type: RMS
Center Freq 13.265000000 GHz o s Trig:FresRun M‘Bﬂn:r;mm

Faintow #Atien: 20 B

Ref Offset 7.36 d8
div__Ref 17.36 dBm

Stop 26.50 GHz|
Sweep 2.530 s (30001 pts)

8DPSK / High Channel / 30MHz~25GHz

[ Keynight Spectnum Analyzer - Swept SA

#Avg Type: RMS
Centsr Freq 13.265000000 GHz B TrigFreeRun Mg HoE 100
Feanion #Atten: 20 dB

Ref Offset7.79 dB

Mkr1 2
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Stop 26.50 GHz|
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13.9 Antenna Requirement

STANDARD APPLICABLE

According to of FCC part 15C section 15.203 and 15.247:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit so that a broken antenna can

be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.

ANTENNA CONNECTED CONSTRUCTION

The antenna is PCB antenna that no antenna other than furnished by the responsible party shall be used with
the device, and the best case gain of the antenna is 0 dBi, Therefore, the antenna is considered to meet the

requirement.
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14. Test Equipment List

Item Equipment Manufacturer Model No. Serial No. Last Cal. In?e?\ll.al
1. Test Receiver Rohde & Schwarz ESCI7 100837 Mar. 13, 2022 1 Year
2. Antenna Schwarzbeck VULB9162 9162-010 Mar. 23, 2022 2 Year
3. |Spectrum Analyzer| Rohde & Schwarz FSU26 200409/026 | Mar. 13, 2022 1 Year
4. | Spectrum Analyzer Keysight N9020A MY54200831 | Mar. 13, 2022 1 Year
5. |Spectrum Analyzer| Rohde & Schwarz FSV40 101094 Mar. 13, 2022 1 Year
6. Horn Antenna Schwarzbeck BBHA9170 9170-172 Mar. 23, 2022 2 Year
7. Power Sensor DARE RPR3006W 15I00(()54£1118NO Mar. 13, 2022 1 Year
8. Horn Antenna COM-Power AH-118 071078 Mar. 23, 2022 2 Year
9. Pre-Amplifier HP HP 8449B 3008A00964 | Mar. 13,2022 | 1 Year
10. Pre-Amplifier HP HP 8447D 1145A00203 | Mar. 13, 2022 1 Year
11. Loop Antenna Schwarzbeck FMzB 1513 1513-272 Mar. 23, 2022 2 Year
12. Test Receiver Rohde & Schwarz ESCI 101152 Mar. 13, 2022 1 Year
13. L..S.N Rohde & Schwarz ENV 216 101317 Mar. 13, 2022 1 Year

Compliance
14. | RF Switching Unit Directiolrrl1 CSystems RSU-M2 38311 Mar. 13, 2022 1 Year
15, |Temporary antenna TESCOM SS402 N/A N/A N/A
connector

16. Test Software EzZ NE'I'Z(finl N/A N/A N/A

Note: For photographs of EUT and measurement, please refer to appendix in separate documents.

——-End---
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