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1m/4DQPSK (CH39) 1m/4DQPSK (CH78)

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freq 2.441000000 GHz #Avg Type: RMS

Pho: Wide Ly-) Trig: Fres Run
IFGaindow —_HAtten: 30 dB

[ Keysighe Spectrum Ansiyze - Swept 54
AL

Center Freq 2.480000000 GHz #Avg Type:RMS

ho: Wide Ly-) Trig: Free Run
IFGaindow —_#Atten: 30 dB

Ref Offset 7.85 dB
Ref 27.85 dBm

Ref Offset 7.69 dB
Ref 27.69 dBm

Center Freq Center Freq

2.441000000 GHz | 2480000000 GHz|

StartFreq StartFreq

2440250000 GHz| 2479250000 GHz|

StopFreg| StopFreg|
2441750000 GHz,
CF Step

Center 2.4410000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Center 2.4800000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

reference reference

515.000000 MHz X #Avg Type: RMS 515,000000 MHz ) #Avg Type: RMS
PNO: Fast 5o 17ig: FreeRun PNO: Fast Ly 17ig: FreeRun
IFGain:Low #Atten: 20 dB IFGain:Low #Atten: 20 dB

Ref Offset 769 dB Ref Offset 785 dB
Ref 17.69 dBm . div Ref 17.85 dBm

Stop 1.0000 GHz.
Res BW 100 kHz #VBW 300 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts|

STATUS. STATUS.

30MHz-1G 30MHz-1G

e Fieysight Spectrum Anabyzer - Swept SA
RL e ] R e ]
Center Freq 13.750000000 GHz #Avg Type:RM3S Center Freq 13.750000000 GHz $hvg Type:RMS
PNO: Fast Cp T1ig: FreeRun PNO: Fast Gy T1ig: FreeRun
|FGain:Low _ #Atten: 20 dB \FGain:Low  #Atten: 20 dB

[ Keysight Spectrum Analyzer - Swept SA

Ref Offset 7,69 cB Mkr2 24.613 85 GHz Ref Offset 7:86 cB
Ref 17.69 dBm -46.76 dBm| div__Ref 17.85 dBm

Center Freq| Center Freq|
13.7560000000 GHz| 13.7560000000 GHz|
StartFreq| StartFreq|
1000000000 GHz| 1000000000 GHz|
StopFregq) StopFregq)

#VBW 300 kHz : Sweep 2438 s (30

Y FUNCTION OTH
-5.02 dBm
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8DPSK (CH00) 8DPSK (CH39)

[ Keysight Spectrum Anshyzer - Swept SA
AL

Center Freq 2.402000000 GHz #Avg Type: RMS

Pho: Wide Ly-) Trig: Fres Run
IFGaindow —_HAtten: 30 dB

[ Keysight Spectrum Anshyzer - Swept SA
AL

Center Freq 2.441000000 GHz #Avg Type:RMS

ho: Wide Ly-) Trig: Free Run
IFGaindow —_#Atten: 30 dB

Ref Offset 7.69 dB
Ref 27.69 dBm

Ref Offset7.78 dB.
Ref 27.78 dBm

Center Freq Center Freq
2402000000 GHz| 2.441000000 GHz |
StartFreq StartFreq
2.401250000 GHz| 2440250000 GHz|
StopFreg| StopFreg|
2441750000 GHz,

) CF Step

Center 2.4020000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

Center 2.4410000 GHz Span 1.500 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

reference reference

[ Keysight Spectrum Anshyzer - Swept SA oo
AL S

Center Freq 515.000000 MHz . #Avg Type: RMS
PNO: Fast 5o 17ig: FreeRun
IFGain:Low #Atten: 20 dB

515.000000 MHz #Avg Type:RMS
Pt

:fast Ly Trig: FresRun

IFGain:Low #Atten: 20 dB

Ref Offset 769 dB
Ref 17.69 dBm

Ref Offset7.78 dB
Ref 17.78 dBm

Stop 1.0000 GHz. Stop 1.0000 GHz.
Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts| #VBW 300 kHz Sweep 94.00 ms (30001 pts|

STATUS. STATUS.

30MHz-1G 30MHz-1G

e Fieysight Spectrum Anabyzer - Swept SA
RL e ] R e ]
Center Freq 13.750000000 GHz #Avg Type:RM3S Center Freq 13.750000000 GHz $hvg Type:RMS
PNO: Fast Cp T1ig: FreeRun PNO: Fast Gy T1ig: FreeRun
|FGain:Low _ #Atten: 20 dB \FGain:Low  #Atten: 20 dB

[ Keysight Spectrum Analyzer - Swept SA

Ref Offset 7.78 dB . Ref Offset 7.69 dB Mkr2 24.584 10 GHz
Ref 17.78 dBm 4b. div__Ref 17.69 dBm -47.04 dBm)|

Center Freq| Center Freq|
13.7560000000 GHz| 13.7560000000 GHz|
StartFreq| StartFreq|
1000000000 GHz| 1000000000 GHz|
StopFregq) StopFregq)

#VBW 300 kHz Sweep 2438 s (30

Y FUNCTION OTH
-3.67 dBm
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8DPSK (CH78)

[ Keysighe Spectrum Anshyzer - Swept 54
RL

Center Fre -7 2.480000000 GHz 3
PNO: Wids Ly Trig: FreeRun
IFGain:Low #Arten: 30 dB

Ref Offset 7.85 dB
Ref 27.85 dBm

Center 2.4800000 GHz
#VBW 300 kHz

#Avg Type: RMS

Mkr1 2

Sweep 1.000 ms (1001 pts)

Center Freq|
2480000000 GHz!

StartFreq

2479250000 GHz|

StopFreq|

Span 1.500 MHz|

reference

[ Keysight Spactum Anshyzer - Swept 54
RL [

Center Freq 515.000000 MHz 3
PNO: Fast 5o 17ig: FreeRun
IFGain:Low #Arten: 20 dB

Ref Offset 785 dB
Ref 17.85 dBm

#VBW 300 kHz

#Avg Type: RMS

Sweep 94.00 ms (30001 pts

Mkr1 96.02 MHz
-60.35 dBm|

Stop 1.0000 GHz.

STATUS.

30MHz-1G

[ Feysight Spectrum Anabyze - Swept SA
AL

Cener Freq 13.750000000 GHz
PNO: Fast Cp T1ig: FreeRun
\FGainLow —#Atten: 20 dB

Ref Offset 7.85 dB
Ref 17.85 dBm

‘Start 1.00 GHz

Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS

10:36:51 PM Mar 08, 2022

Mkr2 24.937 70 GHz
-46.60 dBm

Center Freq|
13.750000000 GHz

StartFreq|

1.000000000 GHz|

StopFreq|

Stop 26.50 GHz
Sweep 2438 s (30001 pts]

K| MODE TRC

E ¥ FUNCTION __ FUNCTION WIDTH FUNCTIONVALUE =
2.479 85 GH: -2 564 dBm
24937 70 GH: -46.60 dBm

NI

SSwm— o e

jusc STATUS.

3G-25G
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Band-edge Measurements for RF Conducted Emissions:

GFSK

[ Feysight Spectrum Anabyze - Swept SA
AL

Cener Freq 2.352500000 GHz
PNO: Fast Cy )
IFGain:Low

#hvg Type: RMS
Trig: Free Run
#Atten: 30 dB

Mkr5 2.380 955 GHz

Ref Offset 7.78 dB -50.13 dBm

Ref 20.00 dBm

Start 2.30000 GHz
HRes BW 100 kHz

Stop 2.40500 GHz|

#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

X ¥ FUNCTION WIOTH FUNCTION VALUE =
2,401 955 GHz. -3.18 dBm
2,400 000 GHz. -63.71 dBm
2.390 000 GHz. -63.01 dBm

|  64id4dBm [ T |
2.380 955 GHz -50.13 dBm :
I I S R
N I S R
N I S R

i

r
=
2
2
@
x
~

SSom—ome

STATUS.

Center Freq|
2352500000 GHz|

[ Feysight Spectrum Anabyze - Swept SA
AL

Cener Freq 2.510000000 GHz vy Type: RMS
‘rsug F[:si [r)
iniLow

Trig: Free Run
#Atten: 30 dB

Ref Offset 7.95 dB
Ref 20.00 dBm

Stop 2.55000 GHz,
Sweep 7.667 ms (1001 pts)

STATUS.

Center Freq|
2510000000 GHz|

Left Band edge hoping off

Right Band edge hoping off

[ Feysight Spectrum Anabyze - Swept SA
AL F

Center Freq 2.352500000 GHz
PNO: Fast Cy )
IFGain:Low

#Avg Type: RMS
Trig: Free Run
#Atten: 30 dB

Mkr5 2.373 500 GHz

Ref Offset 7.66 dB
) -50.74 dBm

Ref 20.00 dBm

Start 2.30000 GHz
HRes BW 100 kHz

Stop 2.40500 GHz|

#VBW 300 kHz Sweep 10.07 ms (1001 pts),

WA MODE TR L X ¥ FUNCTION | FUNCTIONWIOTH ___ FUNCTIONVALUE
fI N (1]  2405000GHz|  377dBm| | 00000 | 000 |
fd N |1 [f]  2400000GHz|  627d4dBm! T 000 |

f 2.390 000 GHz -53.04 dBm
f 2.310 000 GHz 5147 dBm
| N [1]f] 2373500 GHz] -50.74 dBm

Center Freq|
2352500000 GHz|

STATUS.

[ Feysight Spectrum Anabyze - Swept SA
AL 5

Center Freq 2.510000000 GHz
PNO: Fast Cy )
IFGain:Low

#Avg Type: RMS
Trig: Free Run
#Atten: 30 dB

Mkr4 2.500 16 GHz

Ref Offset 7.72 dB
ef Offset 7.72 -50.13 dBm

Ref 20.00 dBm

Stop 2.55000 GHz|

‘Start 247000 GHz
# Sweep 7.667 ms (1001 pts),

Res BW 100 kHz #VBW 300 kHz

e ] X v FUNCTION | FUNCTIONWOTH | FUNCTIONVALUE =

1 THEEK 2475 04 GHz -2.48 dBm

2 NN 2483 50 GHz 53.56 dBm
f 2,500 00 GHz
f 250016 GHz
I

STATUS.

Center Freq|
2510000000 GHz|

Left Band edge hoping on

Right Band edge hoping on
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7/4DQ

PSK

[ Feysight Spectrum Anabyzer - Swept SA
AL

Center Fre q 2.352500000 GHz ‘ #4urg Type: RUS

PNO: Fast (0 17id: FreeRun
IFGain:Low _ #Atten: 30 dB

Ref Offset 7.78 dB
Ref 20.00 dBm

Stop 2.40500 GHz,
#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

; - Y FUNCTIONWOTH___ FUNCTION VALUE -
[ 2.401 850 GHz
f 2.400 000 GHz
f 2.390 000 GHz
T 2.310 000 GHz
2399330GHz|  §042dBm| T [ K

KR MODE

'STATUS.

2.352500000 GHz |

Center Freq|

10:30:21 PM

[ Feysight Spectrum Anabyzer - Swept SA
AL

Center Freq 2.510000000 GHz . ‘ #hvg Type: RUS
PNO: Fast (0 17id: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 7.95 dB
Ref 20.00 dBm

Center Freq|
2510000000 GHz|

Stop 2.55000 GHz,
Sweep 7.667 ms (1001 pts)

'STATUS.

Left Band edge hoping off

Right Band edge hoping off

[ Feysight Spectrum Anabyze - Swept SA
AL 5

Center Freq 2.352500000 GHz ‘ Hhvg Type: RMS
PNO: Fast Gy T1ig: Free Run
\FGainLow — #Atten: 30 dB

Ref Offset 7.66 dB g N
Ref 20.00 dBm -50.61 dBm

Stop 2.40500 GHz,
#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

o FUNCTION __ FUNCTION WIDTH FUNCTIC

i

SSom—ome

5368 dBm
GHz|  6419dBm/ | T |

iz 19 dBm
2.310 000 GHz.
iz

89 dBm'
2.318 900 GH: -50.61 dBm L

STATUS.

Center Freq|
2352500000 GHz|

[ Feysight Spectrum Anabyze - Swept SA
AL 5

Center Freq 2.510000000 GHz vy Type: RMS
PNO: Fast Gy T1ig: FreeRun
IFGainLow ~#Atten: 30 dB

Ref Offset7.72 dB Mkr4 2.549 04 GHz
Ref 20.00 dBm 49.71 dBm

Center Freq|
2510000000 GHz|

Stop 2.55000 GHz,
Sweep 7.667 ms (1001 pts)

FUNCTION VALUE =

Left Band edge hoping on

Right Band edge hoping on
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[ Feysight Spectrum Anabyze - Swept SA
AL

Cener Freq 2.352500000 GHz
PNO: Fast Gy T1ig: Free Run
\FGainLow — #Atten: 30 dB

Ref Offset 7.78 dB
Ref 20.00 dBm

Start 2.30000 GHz
HRes BW 100 kHz

Stop 2.40500 GHz|

#VBW 300 kHz Sweep 10.07 ms (1001 pts)|

i

X ¥ FUNCTIONWOTH___ FUNCTION VALUE -
2.401 850 GHz
2.400 000 GHz
2390000GHz|  §322dBm| | [ |
2.310 000 GHz
2369300GHz|  §027dBm| T [ E

SSom—ome

STATUS.

Center Freq|
2352500000 GHz|

[ Feysight Spectrum Anabyze - Swept SA
AL 5

Center Freq 2.510000000 GHz

Nor Fast Ly Trig: FreeRun
IFGaindow —_#Atten: 30 dB

#Avg Type: RMS

Ref Offset 7.95 dB
Ref 20.00 dBm

Stop 2.55000 GHz,
Sweep 7.667 ms (1001 pts)

-2.30 dBm
2483 50 GHz -63.02 dBm
2500 00 GHz -62.18 dBm

g N i H FUNCTIONVALUE =
0

juse STATUS.

Center Freq|
2510000000 GHz|

Left Band edge hoping off

Right Band edge hoping off

[ Keysighe Spectum Anshyzer - Swept 55
AL F

Center Freq 2.352500000 GHz
PNO: Fast Gy T1ig: Free Run
\FGainLow — #Atten: 30 dB

#Avg Type: RMS

Mkr5 2.385 050 GHz

Ref Offset 7.66 dB f
) -50.50 dBm

Ref 20.00 dBm

Start 2.30000 GHz
HRes BW 100 kHz

Stop 2.40500 GHz|

#VBW 300 kHz Sweep 10.07 ms (1001 pts),

KR MODE TR SCL X ¥ FUNCTION | FUNCTIONWIOTH __ FUNCTIONVALUE =
fI N (1]  2403005GHz|  496dBm| | 00| |
fd N | 1[f]  2400000GHz|  6362dBm | [ |
FL N [1[f]  2390000GHz|  6306dBm/ | [ |
A N [i[f]  2310000GHz|  5386dBm' | [ |

jusc STATUS.

Center Freq|
2352500000 GHz|

[ Vepsghe Spactrum dnabyzer - Soept 54
RL -

Center Freq 2.510000000 GHz
PNO: Fast Gy T1ig: FreeRun
IFGainLow ~#Atten: 30 dB

#Avg Type: RMS

Ref Offset 7.72 dB
Ref 20.00 dBm

Start 247000 GHz
HRes BW 100 kHz

Stop 2.55000 GHz|

#VBW 300 kHz Sweep 7.667 ms (1001 pts),

WK MODE X ¥ FUNCTION | FUNCTION WOTH|___ FUNCTION VALUE =
1 THEEK 247112 GHz 4,58 dBm
2 NN 2483 50 GHz 52.78 dBm
3 TN 2500 00 GHz -52.86 dBm
4 IHERK 2500 88 GHz -50.32 dBm

Center Freq|
2510000000 GHz|

Left Band edge hoping on

Right Band edge hoping on
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4.9 Pseudorandom Frequency Hopping Sequence
TEST APPLICABLE

For 47 CFR Part 15C section 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater.
Alternatively, 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, provided the systems operate with an
output power no greater than 125 mW. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudo randomly ordered list of hopping frequencies.
Each frequency must be used equally on the average by each transmitter. The system receivers
shall have input bandwidths that match the hop-ping channel bandwidths of their corresponding
transmitters and shall shift frequencies in synchronization with the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register
whose 5™ and 9" stage outputs are added in a modulo-two addition stage. And the result is fed back
to the input of the first stage. The sequence begins with the first one of 9 consecutive ones, for
example: the shift register is initialized with nine ones.

@® Number of shift register stages:9

® Length of pseudo-random sequence:29-1=511 bits

@ Longest sequence of zeros:8(non-inverted signal)

FD—D—D—D—DIFI—D—D—D-ﬁ

(4)

/

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 _7817 737577

Each frequency used equally one the average by each transmitter.
The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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4.10 Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain
greater than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6dBi.

Refer to statement below for compliance

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of
a standard antenna jack or electrical connector is prohibited. Further, this requirement does not
apply to intentional radiators that must be professionally installed.

Antenna Connected Construction

The maximum gain of antenna was 0.00 dBi.

Remark:The antenna gain is provided by the customer , if the data provided by the customer is not accurate,
Shenzhen CTA Testing Technology Co., Ltd. does not assume any responsibility.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Tronsmart
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