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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 >0.630 Pass

GFSK Mid 2441 1.005 >0.630 Pass
High 2480 1.002 >0.630 Pass

Low 2402 0.999 >0.874 Pass

/4-DQPSK Mid 2441 1.005 >0.875 Pass
High 2480 0.999 >0.874 Pass

Low 2402 1.002 >0.871 Pass

8DPSK Mid 2441 1.002 >0.870 Pass
High 2480 0.999 >0.869 Pass
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GFSK / Low Channel GFSK / Mid Channel

Keysight Spectium Analyzes - Sweph SA.

#hvg Type: RMS Center Freq 2. 00000 GHz ) #hvg Type: RMS
Trig: Free Run AvglHold: 1001100 = PNO: Wide —— Trig: FreeRun Avg|Hold:>100100
#Atten: 30 dB IF Gain:Low #Atten: 30 dB

Ref Offset 819 dB Ref Offset 7.36 dB
Ref 20.00 dBm B Ref 20.00 dBm

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)| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

FUNCTION wA0TH. FUNCTION VA = T £ TRC, 5 X FUNCTION wA0TH.

usc sTATUS

GFSK / High Channel 1/4-DQPSK / Low Channel

Keysight Spectrum Analyzes - Swept 54 s
Center Freq 2.480000000 GHz ) #Avg Type: RMS R Center Freq 2.402000000 GHz ' #Avg Type: RMS

PHO: Wide —  Trig: Free Run AvglHold:>1001100 PHO: Wide ~ Trig: Free Run AvglHold:>1001100
= T SAtten: 30 dB. FGain:Low SAtten: 30 dB.

AMkr1 1.002 MHZ
Ref Offset 7.79 dB
Ref 20,00 dBm -0.018 dB|

Ref Offset8.18 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 3.000 MHz|
? #VBW 300 kHz Sweep 1.000 ms (1001 pts);

Center 2.402000 GHz Span 3.000 MHz
#Res BW 100 kHz Sweep 1.000 ms (1001 pts)|

1.002 MHz_ (A) £0.018dB|
2478890 GHz | -5.553 dBm |

m/4-DQPSK / Mid Channel m/4-DQPSK / High Channel

eysight Spectium Analyzes - Swept SA.

03:21:24 P

Veright Spectrumn Analyze - Swept SA
#Avg Type: RMS Center Freq 2.480000000 GHz #Avg Type: RMS

Trig: Frea Run AvglHold: 100/100 PHO: Wide ~ Trig: Free Run AvglHold:>1001100
SAtten: 30 dB. FGain:Low SAtten: 30 dB.

AMkr1 999 kHz
Ref Offset 7.36 dB Ref Offset 7.79 dB .
Ref 20,00 dBm 0.111 dB| 0 Ref 20,00 dBm -0.032 dB

Center 2.441000 GHz Span 3.000 MHz| Center 2.480000 GHz
¥ #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz
- v ] T =

1.008 MHz_ (A) 999 kHz (A)

0,032 dB|
2479211 GHz | -6.568 dBm |
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8DPSK / Low Channel

8DPSK / Mid Channel

[ Keysight Spectium Anabyzs - Swept SA
. ;

X T #Avg Type: RMS
Center Fred 2402000000 GHz PO Viide —s—  Trig: FreaRun AvglHold:>1001100
\FGain:Low #atten: 30 B

Ref Offset 819 dB
Ref 20.00 dBm

Center 2.402000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

[ Keysight Spectium Anabyzs - Swept SA
. ;

Center Freq 2.441000000 GHz ) ;IAW Type: RMS

Ref Offset 7.36 dB
Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 100 kHz

PHO: Wide —+—  Trig: Free Run AvglHold: 100/100
IFGain:Low #Atten: 30 dB

#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Span 3.000 MHz

8DPSK / High Channel

= KeysightSpectium Anabyzs - Swept SA
. ;

o #Avg Type: RMS
Center Freq 2.480000000 GHz . Trig:FresRun AvglHold:>1001100
IF Gain:Low #Atten: 30 dB.

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 3.000 MHz|
? #VBW 300 kHz Sweep 1.000 ms (1001 pts);

Blank
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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 0.9455 -
GFSK Mid 2441 0.9456 -
High 2480 0.9454 -
Low 2402 1.311 -
. Reporting
m/4-DQPSK Mid 2441 1.313 -
only
High 2480 1.311 -
Low 2402 1.306 -
8DPSK Mid 2441 1.305 -
High 2480 1.304 -
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GFSK / Low Channel

GFSK / Mid Channel

[ Keysight Spectrum Analyze - Occupied BW
3

Center Freq 2.402000000 GHz

AFGain:Low

Ref Offset 819 dB.
Ref 20.00 dBm

Center 2402 GHz
#Res BW 30 kHz

Occupied Bandwidth
837.03 kHz
46.523 kHz
945.5 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz

Trig: Free Run
atten: 30 4B

#VBW 100 kHz

Total Power

% of OBW Power
x dB

AvglHold:>100/100

5.66 dBm

99.00 %
-20.00 dB

03:05:22 P
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms|

[ Keysight Spectrum Analyze - Occupied BW
3

Center Freq 2.441000000 GHz

AFGain:Low

Ref Offset 7.36 dB.
Ref 20.00 dBm

Center 2441 GHz
#Res BW 30 kHz

Occupied Bandwidth
838.09 kHz
46.471 kHz
945.6 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.441000000 GHz
AvglHold:>100/100

Trig: Free Run

#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

99.00 %
-20.00 dB

03:13:07 P Dec 15
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

GFSK / High Channel

1/4-DQPSK / Low Channel

[ Keysight Spectrum Analyzes - Occupied BW
& T

Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 779 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth
837.13 kHz
47.789 kHz
945.4 kHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Center Freq: 2480000000 GHz

Avg|Hold:>100/100

99.00 %
-20.00 dB

03:18:13PH
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

[ Keysight Spectrum Analyzes - Occupied BW

3
Center Freq 2.402000000 GHz

AFGain:Low

Ref Offset 819 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

1.1662 MHz
47.409 kHz
1.311 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
AvglHold:>1001100

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

6.38 dBm

99.00 %
-20.00 dB

03:24:12 PM Dec
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms|

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

[ Keysight Spectrum Analyzes - Occupied BW
&

Center Freq 2.441000000 GHz

AFGain:Low

Ref Offset 7.36 dB.
Ref 20.00 dBm

Center 2.441GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1658 MHz
47.599 kHz
1.313 MHz

Transmit Freq Error
x dB Bandwidth

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

‘Cemter Freq: 2441000000 GHz

Avg|Hold:>100/100

3.99 dBm

99.00 %
-20.00 dB

33:25 M)
Radio Std: None

Radio Device: BTS

Span 2 MHz,
Sweep 2.133 ms|

[ Keysight Spectrum Analyzes - Occupied BW
&

Center Freq 2.480000000 GHz

AFGain:Low

Ref Offset 779 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

1.1659 MHz
48.777 kHz
1.311 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.480000000 GHz
AvglHold:>1001100

Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

2.64 dBm

99.00 %
-20.00 dB

03:20:52 PM Dec
Radio Std: None

Radio Device: BTS

Span 2 MHz
Sweep 2.133 ms|

Page 32 of 50




TC

Nore
Testin

g Center

Report No.: NTC2112175FV00

8DPSK / Low Channel

[ Keysight Spectrum Analyzes - Occupied BW
[ P

8DPSK / Mid Channel

Center Freq 2.402000000

Ref Offset 819 dB.
Ref 20.00 dBm

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

1.1828 MHz

GHz

03:47:28PH

“Center Freq: 2.402000000 GHz Radio Std: None

Trig: Free Run ‘AvglHold: 1001100
#Atten: 30 dB

—-—
#FGain:Low Radio Device: BTS

Span 2 MHz

#VBW 100 kHz Sweep 2.133 ms|

Total Power 6.58 dBm

54.544 kHz
1.306 MHz

% of OBW Power
x dB

99.00 %
-20.00 dB

8DPSK / High Channel

[ Keysight Spectrum Analyzes - Occupied BW
[ P

Center Freq 2.441000000 GHz

AFGain:Low

Ref Offset 7.36 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth
1.1842 MHz

54.642 kHz
1.305 MHz

Transmit Freq Error
x dB Bandwidth

—-—

03:53:30 PH Dec 15

“Center Freq: 2.441000000 GHz Radio Std: None

Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB Radio Device: BTS

Span 2 MHz,

#VBW 100 kHz Sweep 2.133 ms|

Total Power 4.25 dBm

% of OBW Power
x dB

99.00 %
-20.00 dB

= Keysoht Spectrum Anayzes - Occopied BW
. ;

Ref Offset 779 dB.
Ref 20.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error 55

Center Freq 2.480000000 GHz

1.1831 MHz

x dB Bandwidth 1.304 MHz

03:59:34 PM

Center Freq: 2480000000 GHz Radio Std: None

H:
Trig: Frea Run AvglHold:>1001100
#Atten: 30 dB

AFGain:Low Radio Device: BTS

Span 2 MHz,

#VBW 100 kHz Sweep 2.133 ms|

Total Power 2.80 dBm

.719 kHz

% of OBW Power
x dB

99.00 %
-20.00 dB

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 SA (=R
iXi R RF 500 AC SENSE:INT| SOURCE OFF ALIGN AUTO | 03:49:18 PMDec 15, 2021
#Avg Type: RMS
PNO: Fast —»— Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

AMkr1 78.490 0 MHZ
Ref Offset8.19 dB
Ref 20,00 dBm -3.900 dB

I
- i
AN A b AR A AUt i P A A e
RN AR R R

MKR| MODE TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

W A2 [1]F[(A n 490 0 MHz[(A T = I I
2 IEER

A =
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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.

Page 36 of 50



NTC

Nore

Testing Center

Report No.: NTC2112175FV00

Frequenc : _—
: Dwell Time Measurement Limit Test
Modulation | Packet y
(msec) (msec) Result
(MHz)
DH1 2441 0.4003 (ms)*(1600/(2*79))*31.6= 128.10 400 Pass
GFSK DH3 2441 1.660 (ms)*(1600/(4*79))*31.6= 265.60 400 Pass
DH5 2441 2.900 (ms)*(1600/(6*79))*31.6= 309.33 400 Pass
2-DH1 2441 0.4129 (ms)*(1600/(2*79))*31.6= 132.13 400 Pass
m/4-DQPSK | 2-DH3 2441 1.665 (ms)*(1600/(4*79))*31.6= 266.40 400 Pass
2-DH5 2441 2915 (ms)*(1600/(6*79))*31.6= 310.93 400 Pass
3-DH1 2441 0.4129 (ms)*(1600/(2*79))*31.6= 132.13 400 Pass
8DPSK 3-DH3 2441 1.665 (ms)*(1600/(4*79))*31.6= 266.40 400 Pass
3-DH5 2441 2.915 (ms)*(1600/(6*79))*31.6= 310.93 400 Pass
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GFSK/DH1

GFSK /DH3

[ Keysight Spactrum Analyze - Swept 54

#Avg Type: RMS

Marker 1 A 400.267 ps
AvglHold: 11

PNO: fast —>— Trig: Free Run
\FGain-Low __ Atten: 20 dB.

Ref Offset 1 dB
Ref 10.00 dBm

l-d«vﬁrr,\ﬂ\{n‘ﬂ-.-h“[ﬂlbf’ P

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

* Y FUNCTI FUNCTION wDTH.
400.3 A} 34.729 dB
([ o @ o 1

Som~anawnS g
|Illlllii “

e

p
Sweep 2.533 ms (1001 pts)

Fu
[
1
1
1
[
|

Keysight Spectrum Analyzer - Swept 54
Marker 1 A 1.66000 m: #Avg Type: RMS
PNO: Fast —»— Trig: Free Run AvglHold: 11
Ge e

Atten: 20 dB

AMkr1 1.660 ms

Ref Offset 1 dB -4.808 dB;

Ref 10.00 dBm

Sweep 5.000 ms (1001 pts)

E v FONCTION WIOTH | FUNCTION VALLE -
A 1.660 ms| (A 4,808 dB [
[ 2740ms| 38683dBm| [ [ |
) I [

HHE

Next Pk Left
o
A M’ Y Marker Delta;
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEBW 3.0 MHz Mkr—CF|

i

i

lextPeak

Next Pk Right

Mkr—RefLvl

GFSK /DH5 1/4-DQPSK / 2-DH1
= Keysight Spectrum Analyzer - Swept S4 Keysight Spectrum Analyzer - Swept S& ==

#Avg Type: RMS

Marker 1 A 2.90033 ms
AvglHold: 11

PNO: fast —>— Trig: Free Run
\FGain-Low __ Atten: 20 dB.

Ref Offset 1 dB
Ref 10.00 dBm

T

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

X Y FUNCTION | FUNCTION WIDTH.

Som~annwn s
|Illlllii

FETTTNTY 41.011dB
([ @ @@ o 1

AMkr1 2.900 ms

41.011 dB

p
Sweep 7.533 ms (1001 pts)

FUNCT)

T

STATUS.

Marker 1 A 933 ps #Avg Type: RMS
Fast —r— Trig: Free Run Avg|Hold: 11

h
IFGain-Low Atten: 20 dB

AMKr1 412.9 ps

Ref Offset 1 dB 40.643 dB|

Ref 10.00 dBm
a2

1
T e

pepi i o iy

Sweep 2.533 ms (1001 pts)

5 h v FONCTION WIOTH | FUNCTION
A) 40543 dB
-47.922 dBm

nsc STATUS

HHE

Marker Delta;
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEBW 3.0 MHz Mkr—CF|

lextPeak

Next Pk Right

Next Pk Left

Mkr—RefLvl

/4-DQPSK / 2-DH3

1/4-DQPSK / 2-DH5

[ Keysight Spactrum Analyze - Swept 54

#Avg Type: RMS

Marker 1 A 1.66500 ms
AvglHold: 11

PNO: fast —>— Trig: Free Run
\FGain-Low __ Atten: 20 dB.

Ref Offset 1 dB
Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

x Y FUN FUNCTION wDTH.

Som~annwn s
|Illlllii

11.665 ms
30.623 dB;

Sweep 5.000 ms (1001 pts)

FUNCT)

T

Keysight Spectrum Analyzer - Swept 54
Marker 1 A 2.91540 m: #Avg Type: RMS
PNO: Fast —»— Trig: Free Run AvglHold: 11
1FGain:Low Atten: 20 dB

AMkr1 2.915 ms

Ref Offset 1 dB 19.708 dB

Ref 10.00 dBm

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

More
10f2

#VBW 3.0 MHz

4] FEILTINTY 19.708 dB

36.115 dBm

lextPeak

Next Pk Right

Next Pk Left

HHE

Marker Delta|

|

Mkr—CF|

Mkr—RefLvl

P
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8DPSK / 3-DH1

8DPSK / 3-DH3

[ Keysight Spectrum Analyzer - Swept S4

Marker 1 A 412.933 ps #Avg Type: RMS
PNO: Fast ~»—= Trig: Free Run AvglHold: 11
IFGain:Low Arten: 20 dB

1 AMKr1 412.9 ps
Ref Offset 1 dB -
n§r1;.audan1 31.291d

e

T iy T e

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 2.533 ms (1001 pts)

Illlliﬁ

4129 ps | (A) 31.291d8

FUNCTION WADTH. FUNCTION

,am«q,wnamA
£

T

[ Keysight Spectrum Analyzer - Swept S4

Marker 1 A 1.66500 ms #Avg Type: RMS
NO: Fast ~—»— 1rig: Free Run Avg|Hold: 11
IFGain:Low Atten: 20 dB
Ref Offsst 1 cB AMkr1 1.665 1 LA
Ref 10.00 dBm 41.148 dB|

1
B . — |

Next Pk Left

ATdinng P ‘”Ht‘(‘}"«‘J Marker Delta

Hil

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

i 1665 ms (Al 4114808 e
| 7450ups| 45304dBm| | |
- r— v
—-- e
J—
I A N A R
Y A
More
] —-- Mk
1 | I B E—

[ Keysight Spectrumn Analyzer - Swept A

Marker 1 A 2.91540 ms #Avg Type: RMS
PNO: Fast = Trig: Free Run AvglHold: 11

IFGain:Low Arten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Wit

Center 2.441000000 GHz Span 0 Hz

Res BW 1.0 MHz #VEW 3.0 MHz Sweep 7.533 ms (1001 pts)

E Y G FUNCTID

Blank
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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 -1.541 0.70 20.97 Pass

GFSK 2441.00 -3.905 0.41 20.97 Pass
2480.00 -5.246 0.30 20.97 Pass

2402.00 0.737 1.18 20.97 Pass

1/4-DQPSK 2441.00 -1.663 0.68 20.97 Pass
2480.00 -3.038 0.50 20.97 Pass

2402.00 1.243 1.33 20.97 Pass

8DPSK 2441.00 -1.179 0.76 20.97 Pass
2480.00 -2.587 0.55 20.97 Pass
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GFSK / Low Channel

GFSK / Mid Channel

[ Keysight Spectruem Anshyzer - Swept SA

3 iSEIN v
#Avg Type: RMS
Center Freq 2.402000000 GHz - enn Ng‘nmm L
IFGain:Low #Atten: 30 0B
Ref Offset8.19 dB Mkr1 2.401 99 GHZ

Ref 20.00 dBm -1.541 dBm)|

‘Center 2.402000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

s STA

[ Keysight Spectruem Anshyzer - Swept SA

%
Center Freq 2.441000000 GHz

Ref Offset 7.36 dB
Ref 20.00 dBm

T

Center 2.441000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
PNO: Fast ~+—  Trig: Frea Run Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB
Mkr1 2.441 02 GHz
-3.905 dBm|

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

GFSK / High Channel

m/4-DQPSK / Low Channel

(= Keysight Spectrum Anshyzer - Swept 54

R N: N 7]
#Avg Type: RMS
Center Freq 2.480000000 GHz - e o
IFGain:Low #Atten: 30 dB

a Mkr1 2.479 84 GHz|
Ref Offset 7.79 dB
Ref 20.00 dBm -5.246 dBm)|

‘Center 2.480000 GHz Span 10.00 MHz|
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

STA

[ Keysight Spectrum Anshyzer - Swept 54
p

Celer Freq 2.402000000 GHz

Ref Offset5.19 dB
Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 2.0 MHz

v 03:23:30 PMDx
#Avg Type: RMS

PNO: Fast ~—  Trig: Free Run Avg|Hold: 100/100 _
IFGain:Low #Atten: 30 dB

Mkr1 2.402 15 GHz

0.737 dBm

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

STA

m/4-DQPSK / Mid Channel

1/4-DQPSK / High Channel

[ Keysight Spectrum Anshyzer - Smept 54 =)
&

o #Avg Type: RMS
Center Freq 2.441000000 GHz . s o
IFGain:Low #Atten: 30 dB

Ref Offset 7.36 dB
Ref 20.00 dBm

‘Center 2.441000 GHz Span 10.00 MHz|
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Swept 54
p

Celer Freq 2.480000000 GHz

Ref Offset 7.79 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
PNO: Fast ~+—  Trig: Frea Run AvglHold: 100/100
1FGain-Low #Atten: 30 dB
Mkr1 2.480 09 GHz
-3.038 dBm)

Span 10.00 MHz|
#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)
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8DPSK / Low Channel

8DPSK / Mid Channel

[ Keysight Spectruem Anahyzer - Sept SA
3

Center Freq 2.402000000 GHz #Avg Type: RMS
PNO Thst —+  Trig: Free Run AvglHold:>1001100
FGain-Low #atten: 30 dB
Ref Offset 8.19.dB Mkr1

Ref 20.00 dBm 1.243 dBm)|

‘Center 2.402000 GHz
#Res BW 2.0 MHz

Span 10.00 MHz|

#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anahyzer - Sept SA
R

Ceter Freq 2.441000000 GHz

Ref Offset 7.36 dB
Ref 20.00 dBm

o
RIFWEITIL e

Center 2.441000 GHz
#Res BW 2.0 MHz

#Avg Type: RMS
PO Tost —+  Trig: Free Run AvglHold:>1001100

IFGain:Low #Atten: 30 dB

Mkr1 2.441 02 GHz
-1.179 dBm|

e,
o ST WS

Span 10.00 MHz|

#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

8DPSK / High Channel

= KeysightSpectium Anabyzs - Swept SA
. ;

#Avg Type: RMS

Center Freq 2.480000000 GHz AvglHold:>1001100

PNO: Fast —+—  Trig: Free Run
IF Gain:Low #Atten: 30 dB
Ref Offset 7.79 dB Mkr1 2.479 94 GHz

Ref 20.00 dBm -2.587 dBm

o TR

.
oMo kbt

‘Center 2.480000 GHz
#Res BW 2.0 MHz

Span 10.00 MHz|

#VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

Blank
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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

[ Keysight Spectruem Anahyzer - Sept 54 [— Keysight Spectrum Anshyzer - Smept 54
3 o ®

o #Avg Type: RMS - ) i #Avg Type: RMS
Center Freq 2.400000000 GHz R AveHoI 3006300 Center Freq 2.400000000 GHz . R AvgiHold:>3001300
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset8.19 4B Mkr1 2.401 90 GHZ Ref Offset8.19 4B Mkr1 2.402 06 GHz

Ref 20.00 dBm -1.791 dBm 0 Ref 20.00 dBm -1.763 dBm

Center 2.400000 GHz Span 10.00 MHz| Center 2.400000 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)| ? #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

nsc STATUS usc STATUS

GFSK / High Channel / 2480 GFSK / Hopping

[ Keysight Spectruem Anahyzer - Sept 54 [— Keysight Spectrum Anshyzer - Smept 54
3 p

: #Avg Type: RMS
Center Freq 2.483500000 GHz - e TR
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Center Freq 2.483500000 GHz e o
IFGain:Low #Atten: 30 dB
Ref Offset 7.73 dB MKkr1 2.480 06 GHz|

MKkr1 2.480 06 GHz|
Ref Offset 7.79 dB -
Ref 20.00 dBm -5.565 dBm|

Ref 20.00 dBm -5.561 dBm

Center 2.483500 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)|

Center 2.483500 GHz Span 10.00 MHz|
? Sweep 1.000 ms (1001 pts)|
= = . T z -

nsc STATUS usc STATUS
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Band Edge
/4-DQPSK / Low / 2402 1/4-DQPSK / Hopping

[ Keysight Spectruem Anahyzer - Sept 54 [— Keysight Spectrum Anshyzer - Smept 54
& I E ;

; ] r. I ; ]
#Avg Typs: RMS #Avg Typs: RMS
Center Fred 2400000000 GHiz NGRS AvglHold:>3001300 Conter Fred 2400000000 Chz_ SN AvglHold:>3001300
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.4 GHz Mkr1 2.402 18 GHz|
Ref Offset8.19 dB Ref Offset8.19 dB
Ref 20.00 dBm -1.790 dBm 0 Ref 20.00 dBm 2.012 dBm

Center 2.400000 GHz Span 10.00 MHz| Center 2.400000 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)| ? #VBW 300 kHz Sweep 1.000 ms (1001 pts)|

nsc STATUS usc STATUS

/4-DQPSK / High / 2480 T/4-DQPSK / Hopping

[ Keysight Spectruem Anahyzer - Sept 54
3

[ Keysight Spectrum Anahyzer - Swept 54
p

3:43:46 P4

#Avg Type: RMS
Center Freg 2.483500000 GHz N e — Trig: FresRun Avg|Hold:>300/300

Celer Freq 2.483500000 GHz .tAVn Type: RMS
\r;gm Low #Atten: 30 dB

PNO: Wide —s—  17ig: Free Run Avg|Hold:>3001300
IFGain-Low #Atten: 30 dB

2
Ref Offset7.79 dB Mkr1 2

Ref Offset7.79 dB MKr1 2.480 22 GHz
Ref 20.00 dBm

Ref 20.00 dBm -5.576 dBm

Center 2.483500 GHz Span 10.00 MHz|

Center 2.483500 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)|

? Sweep 1.000 ms (1001 pts)|

FU

nsc STATUS usc STATUS
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Band Edge

8DPSK / Low / 2402

8DPSK / Hopping

[ Keysight Spectruem Anahyzer - Sept 54
3

Center Freq 2.400000000 GHz

Ref Offset 813 dB8
Ref 20.00 dBm

Center 2.400000 GHz
#Res BW 100 kHz

#Avg Type: RMS
Trig: Free Run AvglHold:>300/300

#Atten: 30 0B

PHO: Wide ——
IFGain:Low

Span 10.00 MHz|

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

[ Keysight Spectrum Anahyzer - Swept 54
p

#Avg Type: RMS

Center Freq 2.400000000 GHz AvgHold:>3001300

Trig: Free Run
#Atten: 30 dB

PHO: Wide ——
IFGain:Low

Ref Offset 813 dB8
Ref 20.00 dBm

Center 2.400000 GHz
? #VBW 300 kHz

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

STATUS

usc STATUS

8DPSK / High / 2480

8DPSK / Hopping

[ Keysight Spectruem Anahyzer - Sept 54
3

Center Freq 2.483500000 GHz

Ref Offset 773 dB
Ref 20.00 dBm

Center 2.483500 GHz
#Res BW 100 kHz

#Avg Type: RMS
Trig: Free Run AvglHold:>300/300

#Atten: 30 0B

PHO: Wide ——
IFGain:Low

Mkr1 2

Span 10.00 MHz|
Sweep 1.000 ms {1001 pts)|

[ Keysight Spectrum Anahyzer - Swept 54
p

#Avg Type: RMS

Center Freq 2.483500000 GHz AvgHold:>3001300

Trig: Free Run
#Atten: 30 dB

PHO: Wide ——
IFGain:Low

2
Ref Offset7.79 dB Mkr1 2

Ref 20.00 dBm

Center 2.483500 GHz
? #VBW 300 kHz

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

FU

STATUS

usc STATUS
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Conducted Spurious Emission (the worst case)

8DPSK / Low Channel / 30MHz~25GHz

ight Spectrum Anshzer - Segt S

- ——— #Avg Type: RMS
Center Freq 13.265000000 GHz . R Avg\nhoz‘dﬂww

I Gain-Low #Atten: 20 B
Mkr1 2.402 6 GHZ

Ref Offset8.19 dB = 711
Ref 18.19 dBm -3.711 dBm|

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

4.804 3 GHz|
7.154 0 GHz

fusc STATUS

8DPSK / Mid Channel / 30MHz~25GHz

[ Keysight Spectrum Anahyzer - Swept 54

#Avg Type: RMS
Center Freq 13.265000000 GHz R AveHon 10

IFGain:Low #Atten: 20 dB
Ref Offset 7.36 dB Mkr1 2
Ref 17.36 dBm

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

FUNCTION ¥ADTH

usc STATUS

8DPSK / High Channel / 30MHz~25GHz

[ Keysight Spectrum Anahyzer - Swept 54

#Avg Type: RMS
Center Freq 13.265000000 GHz e Teige FresRum Av‘q"ﬁm\;:’)wm

NO: Fast
IFGain:Low #Atten: 20 dB

Ref Offset 773 dB
Ref 17.79 dBm

Stop 26.50 GHz,
#VBW 300 kHz Sweep 2.530 s (30001 pts]

UNCTION ¥DTH

480 2 GHz
26104 1 GHz
027 5 GHz.
4267 GHz

Do wmtm b

STATUS

i3
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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 1.7 dBi, Therefore, the antenna is consider meet the

requirement.
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14. Test Equipment List

Item Equipment Manufacturer Model No. Serial No. Last Cal. ol
Interval
1. Test Receiver Rohde & Schwarz ESCI7 100837 Mar. 13, 2021 1 Year
2. Antenna Schwarzbeck VULB9162 9162-010 Mar. 23, 2021 1 Year
3. | Spectrum Analyzer| Rohde & Schwarz FSU26 200409/026 | Mar. 13, 2021 1 Year
4. | Spectrum Analyzer Keysight N9020A MY54200831 | Mar. 13, 2021 1 Year
5. |Spectrum Analyzer| Rohde & Schwarz FSV40 101094 Mar. 13, 2021 1 Year
6. Horn Antenna Schwarzbeck BBHA9170 9170-172 Mar. 23, 2021 2 Year
7. Power Sensor DARE RPR3006W 15I00%118NO Mar. 13, 2021 1 Year
8. Horn Antenna COM-Power AH-118 071078 Mar. 23, 2021 1 Year
9. Pre-Amplifier HP HP 8449B 3008A00964 | Mar. 13, 2021 1 Year
10. Pre-Amplifier HP HP 8447D 1145A00203 | Mar. 13, 2021 1 Year
11. Loop Antenna Schwarzbeck FMzB 1513 1513-272 Mar. 23, 2021 1 Year
12. Test Receiver Rohde & Schwarz ESCI 101152 Mar. 13, 2021 1 Year
13. L..S.N Rohde & Schwarz ENV 216 101317 Mar. 13, 2021 1 Year

Compliance
14. | RF Switching Unit | Direction Systems RSU-M2 38311 Mar.13, 2021 1 Year
Inc.
15, |Temporary antenna TESCOM SS402 N/A N/A N/A
connector
16. Test Software EZ EZ EMC 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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