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GFSK CH78 7/4DQPSK CHOO0

[ Kesight Spactrum Ansiyzer - Swapt 54 [ Kesight Spactrum Ansiyzer - Swapt 54
AL 25,201 AL

Center Freq 2.480000000 GHz . #Avg Type: RMS ‘Center Freq 2.402000000 GHz i Havg Type: RMS
PNO: Wide —»— 171g: Free Run Avg|Hold: 100100 PNO: Wide —»— 17ig: Free Run Avg|Hold: 100100
IFGainiow ___#Atten: 30 48 E IFGaindow ___ #Atien: 30 d5
Mkr1 2.479 815 25 GHz| Mkr1 2.401 795 25 GHz| LG

Ref 20.00 dBm -2.111 dBm| Ref 20.00 dBm 1.354 dBm|

Center Freq Center Freq
2480000000 GHz | 2.402000000 GHz |

| e — | e —

StartFreq| Wi StartFreq|

2.473000000 GHz| fur A 2.401000000 GHz|

Center 2.480000 GHz Span 2.000 MHz Center 2.402000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Reference Reference

[ eyt Spectrum Anshyze - Swept SA [ Wersighe Spactmum Anshyze - Swpt SA
AL a

12:20:50 P Nov 0

T #ihvg Type: RMS.
rFast —r- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low __ #Atien: 30 dB

‘Start Freq 30.000000 MHz ) #Avg Type: AMS
RO fas o Trig: FreeRun AvglHold: 100100

IFGain:Low #Atten: 30 dB

Start Freq 30.000000 MHz

Mkr1 2.376 LR

Ref 20.00 dBm -50.627 dBm)|

Mkr1 1.746 8 GHz
Ref 20.00 dBm -49.106 dBm)|

Center Freq
5015000000 GHz |

StartFreq)
30.000000 MHz

StartFreq)
30.000000 MHz|

'Start 0.030 GHz Stop 10.000 GHz|
#Res BW 100 kHz #Sweep 100.0 ms (20001 pts]

FUNCTION VALUE

#VBW 300 kHz

SEomaonm e

Tgerms Tys

30MHz-10GHz 30MHz-10GHz

[ Kieysight Spectrum Anslyzer - Swept SA [ Kieysight Spectrum Anslyzer - Swept SA
AL A AL A

‘Start Freq 10.000000000 GHz . #Avg Type: RMS
PRO: Tost - Trig: FreeRun Avg|Hold: 100100
IFGainLow ___#Atten: 30 4B

‘Start Freq 10.000000000 GHz . #Avg Type: RMS
HO: Tost - Trig: FreeRun Avg|Hold: 100100

(FGainiLow __ #Atten: 30 dB

Auto Tune Auto Tune

Ref 20.00 dBm Ref 20.00 dBm

Center Freq Center Freq

18.000000000 GHz|

StartFreq)
10.000000000 GHz

StartFreq)
10.000000000 GHz

‘Start 10.000 GHz

#VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz

25.053 6 GHz

SEomaonm e

Tosos Tosos

10GHz-26GHz 10GHz-26GHz
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7/4DQPSK CH39 7/4DQPSK CH78

[ Kesight Spectnum Anshyzer - Svept SA
e =L NSEIN N
Center Freq 2.480000000 GHz #Avg Type: RMS

NG Wide s Trig: Free Run Avg|Hold: 1001100
[FGainLow  ¥Atten: 30 dB

[ Kesight Spactrum Ansiyzer - Swapt 54
RL

Center Freq 2.441000000 GHz ) #hvg Type: AMS
PNO: Wide —»— 171g: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.440 811 75 GHZ

Ref 20.00 dBm -1.033 dBm) Ref 20.00 dBm

Center Freq
2.441000000 GHz |

| e —

Center Freq
2480000000 GHz |

StartFreq)

2.440000000 GHz|

Center 2.480000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)|

T status

Center 2.441000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Reference Reference

[ Keysaght Spectrum Analyzer - Swept SA [ Keysaght Spectrum Analyzer - Swept SA
AL AL

12:23:41 P Nov

‘Start Freq 30.000000 MHz ) HAvg Type: AMS
PO fae e Trig: FreeRun Avg|Hold: 100100

IFGain:Low #Atten: 30 dB

SAvg Type: RMS
PNO: fast =+ Trig: Free Run Avg|Hold: 100100
IFGainLow ___#Atten: 30 4B

‘Start Freq 30.000000 MHz

Auto Tune| Auto Tune|

Mkr1 2.370 5 GHz

Ref 20.00 dBm -52.291 dBm| Ref 20.00 dBm

Center Freq
5015000000 GHz |

Center Freq
5015000000 GHz |

StartFreq)
30.000000 MHz

StartFreq)
30.000000 MHz

'Start 0.030 GHz Stop 10.000 GHz|
#Res BW 100 kHz #Sweep 100.0 ms (20001 pts]

FUNCTION VALUE

#VBW 300 kHz

SEomaonm e
SEomaonm e

Tosos Tosos

30MHz-10GHz 30MHz-10GHz

[ et Spectrum Anshyze - Swept S5 [ Wersighe Spactmum Anshyze - Swpt SA
AL A AL

-Slal"l Freq 10.000000000 GHz #hvg W'P!:F"./‘s
Reat ey Trig: FreeRun Avg|Hold: 100100

IFGain:Low #Atten: 30 dB
Mkr1 24.548 0 GHz LG Mkr1 25.055 2 GHz
Ref 20.00 dBm -42.795 dBm| )coidu_Ret 20.00 dBm 43.282 dBm|

‘Start Freq 10.000000000 GHz ) #hvg Type: AMS
PRO: Tost - Trig: FreeRun Avg|Hold: 100100

IFGain:Low #Atten: 30 dB

Center Freq

StartFreq)
10.000000000 GHz

StartFreq)
10.000000000 GHz|

Tosoms T

10GHz-26GHz 10GHz-26GHz
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8DPSK CHOO0 8DPSK CH39

[ Kesight Spactrum Ansiyzer - Swapt 54 [ Kesight Spactrum Ansiyzer - Swapt 54
AL 2 25,201 AL

r = - N Nov 25, 2019
Center Freq 2.402000000 GHz . #Avg Type: RMS Center Freq 2.441000000 GHz i #Avg Type: RMS _
PNO: Wide —>— Trig: Free Run Avg|Hold: 100100 TNO: Wide —>— Trig: Free Run Avg|Hold: 100100
IFGainiow ___#Atten: 30 48 E IFGaindow ___ #Atien: 30 d5
Mkr1 2.402 149 50 GHz| Mkr1 2.440 816 25 GHz| LG

Ref 20,00 dBm -0.920 dBm| Ref 20,00 dBm -0.961 dBm|

Center Freq Center Freq
2.402000000 GHz | 2.441000000 GHz |

| e — | e —

StartFreq) > StartFreq)

2.401000000 GHz| 2.440000000 GHz|

oL
w‘l||*-ﬂlll 4
\

Center 2.402000 GHz Span 2.000 MHz Center 2.441000 GHz Span 2.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts) Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)

Reference Reference

[ eysaht Spectnum Amayze - Swapt S
AL

[ Keysaght Spectrum Analyzer - Swept SA
AL 9

‘Start Freq 30.000000 MHz  dAwTypeRMs -
PHO o o Trig: Free Run Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.360 5 GHz
Ref 20.00 dBm -52.593 dBm|

#Avg Type: RMS.
rFost —r- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low __ #Atten: 30 dB

Start Freq 30.000000 MHz

Mkr1 5.140 6 GHz Auto Tune

Ref 20.00 dBm -52.596 dBm)|

Center Freq
5015000000 GHz |

StartFreq)
30.000000 MHz|

StartFreq)
30.000000 MHz

SEomaonm e

Tors Toes

30MHz-10GHz 30MHz-10GHz

[ Kieysight Spectrum Anslyzer - Swept SA [ Kieysight Spectrum Anslyzer - Swept SA
AL A AL A

‘Start Freq 10.000000000 GHz . #Avg Type: RMS
PRO: Tost - Trig: FreeRun Avg|Hold: 100100
IFGainLow ___#Atten: 30 4B

‘Start Freq 10.000000000 GHz ) HAvg Type: AMS

PO Fest —+ Trig: FreeRun Avg|Hold: 100100
(FGainiLow __ #Atten: 30 dB
Mkr1 24.977 6 GHz Auto Tune Auto Tune|

Ref 20.00 dBm -43.598 dBm| Ref 20.00 dBm 3.009 dBm

Center Freq Center Freq

18.000000000 GHz|

StartFreq)
10.000000000 GHz

StartFreq)
10.000000000 GHz

‘Start 10.000 GHz
#Res BW 100 kHz #VBW 300 kHz

SEomaonm e

Tosos Tosos

10GHz-26GHz 10GHz-26GHz
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8DPSK CH78

[ Kesight Spactrum Ansiyzer - Swapt 54
AL

[ Kepsight Spactrum Anshyzer - Sevept 54

AL ;

#Avg Type: RMS

PNO: Fast —+— Trig: Free Run Avg|Hold: 100100
IFGainLow ___#Atten: 30 dB

L
Start Freq 30.000000 MHz

I 2 ]
Center Freq 2.480000000 GHz #Avg Type: RMS
NG Wide —r— Trig: Frae Run Avg|Hold: 100100

IFGain:Low #Atten: 30 dB
Mkr1 2.480 1 GHz|

Ref 20.00 dBm Ref 20.00 dBm -4.197 dBm
Center Freq Center Freq
2.480000000 GHz! 5015000000 GHz!
StartFreq)
30.000000 MHz|

Start 0.030 GHz Stop 10.000 GHz|
#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (20001 pts]

g

L3

2480 1 GHz

S omamon e

Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.067 ms (8001 pts)| « - -
Tgsrms

Reference 30MHz-10GHz

[ Keysaght Spectrum Analyzer - Swept SA
AL 4

Start Freq 10.000000000 GHz N #Avg Type: RMS
PRO: Tost - Trig: FreeRun Avg|Hold: 100100

IFGain:Low #Atten: 30 dB

12:30:09 P Nov 25, 2019

Ref 20.00 dBm
Center Freq|

18.000000000 GHz|

StartFreq)
10.000000000 GHz|

Start 10,000 GHz Stop 26.000 GHz|
#Res BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (20001 pts]

SEomaonm e

Toes

10GHz-26GHz
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Band-edge Measurements for RF Conducted Emissions:

#Avg Type: RMS
‘EHO fast e Trig: FreeRun Avg|Hold: 1001100
[FGain:Low _ ¥Atten: 30 dB

#Avg Type: RMS
Nor fast —+= Trig: FraeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Mkr2 2.400 00 GHz
Ref 20.00 dBm -52.423 dBm)|

Center Freq
2.483250000 GHz|

Center Freq
2366760000 GHz|

ity b ity Al

Stop 2.50000 GHz|

Stop 2.40350 GHz|
Sweep 2.133 ms (2001 pts)

Sweep 9.067 ms (2001 pts)
B ; " FORCTION T FUNCTIONVALUE

2.390 00 GHz -57.934 dBm .
2.400 00 GHz -52.423 dB

L3

2.401 91 GHz 1208 dBm |

250w b N

Tgerms Tgerms

Left Band edge hoping off Right Band edge hoping off

[ eysaht Spectnum Amayze - Swapt S

[ Keysaght Spectrum Analyzer - Swept SA
AL

#Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB

Center Freq 2.400000000 GHz #Avg Type: RMS
WO Fast Cy Trig: FreeRun Avg|Hold:>1001100

P ast Cp)
IFGain:Low #Atten: 30 dB o

Ref 20.00 dBm Ref 20.00 dBm

Center Freq
2483500000 GHz |

Center Freq
2.400000000 GHz|

u"LMU'\-fnlr'J"JL'L'ﬂ‘lll..l",‘u’

Stop 2.43000 GHz|

'Start 2.45350 GHz Stop 2.51350 GHz|
Sweep 5.867 ms (2001 pts) #

Sweep 5.867 ms (2001 pts)

-56.045 dBm
-50.960 dBm

2112 dBm|

SSwm o

o

Right Band edge hoping on

[ Kieysight Spectrum Anslyzer - Swept SA
AL

Center Freq 2.356750000 GHz #Avp Type: RMS
PNO: Past —we Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Aten: 30 dB

[ Kieysight Spectrum Anslyzer - Swept SA
AL

Center Freq 2.489250000 GHz #Avp Type: RMS
PO Fast —we Trig: Free Run AvglHold: 1001100
IFGain:Low #Aten: 30 dB
2.500 000 GHZ

Ref 20.00 dBm -60.106 dBm)|

Mkr2 2.400 00 GHz
Ref 20.00 dBm -57.391 dBm)|

CenterFreq
2.489250000 GHz

CenterFreq
2.356750000 GHz

Stop 2.50000 GHz

Stop 2.40350 GHz
#VBW 300 kHz Sweep 2.133 ms (2001 pts)

#VBW 300 kHz Sweep 9.067 ms (2001 pts)

7 G e
-69.204 dBm |
-60.106 dBm |

-2471dBm|

2.390 00 GHz -58.736 dBm |
2.400 00 GHz -57.391 dBm |

2.401 82 GHz 0812 dBm |

e e

Left Band edge hoping off Right Band edge hoping off
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= Keysight
i -
Center

Spactrum Anahyzar - Sadpt 54

Freq 2.400000000 GHz #Avg Type: RMS

PNO: Fast gy 110 Free Run Avg|Hold:>100/100
\FGainiLow *__#Atten: 30 dB
Ref 20.00 dBm
Center Freq
2.400000000 GHz
StartFreq
2.370000000 GHz
Il Pttt e s 4 Stop Freq
2.430000000 GHz
Start 2.37000 GHz Stop 2.43000 GHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (2001 pts) 6.000000 MHz
Auto Man
e X 3 ON | FUNCTION WIDTH] ___FUK -
(0 N |1 f[  230000GHz  8320dBm| | [ |
A N [17f]  240000GHz[ 68713dBm| | [ |
3 I I I A R FreqOffset|
PY N [1f]  242781GHz[  A617dBm| | [ | 0Hz|
( rr @ o 1
Scale Type
! Log Lin
fusc

[ Eeysight Spectrum Analyzer - Swept SA
AL 12:09:50 PH

Start Freq 2.453500000 GHz #Avg Type: RMS
PN Trig: Free Run AvglHold:>100/100

st Ly
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center Freq
2483500000 GHz|

m“'n.nww«murhm-«m-wawru-m

StartFreq
2453500000 GHz|

| ; esssmmememeessen|

1
‘l‘ fued awg et StopFreq
2513500000 GHz|

Start 2.45350 GHz Stop 2.51350 GHz|
HRes BW 100 kHz #VBW 300 kHz Sweep 5.867 ms (2001 pts)|
¥ FUNCTION WiOT FUNCT -

2483 50 GHz -56.194 dBm |

2600 00 GHz -52.092.dBm |

2.454 74 GHz 3231 dBm |

Left Band edge hoping on

[= Ve
AL

Center

Spectrum Anshzer - Swept SA

Freq 2.356750000 GHz #Avg Type: RMS
PHO: fast > Trig: FreeRun Avg|Hold: 1001100

IFGain:Low #Aten: 30 dB

Mkr2 2.400 00 GHz
Ref 20.00 dBm -57.297 dBm)|

CenterFreq
2.356750000 GHz

Stop 2.40350 GHz
#VBW 300 kHz Sweep 9.067 ms (2001 pts)

2.390 00 GHz -60.053 dBm |
2.400 00 GHz -57.297 dBm |

2.401 82 GHz -1.406 dBm |

e

#Avg Type: RMS
rfast o Trig: FreeRun Avg|Hold: 1001100
[FGain:Low _ ¥Atten: 30 dB
500 000 GHz
-61.041 dBm)|

Center Freq
2.483250000 GHz|

Stop 2.50000 GHz,
Sweep 2.133 ms (2001 pts)

Toers

Left Band edge hoping off

Right Band edge hoping off

[= Ve
AL

Center

Spectrum Anshzer - Swept SA

#Avg Type: RMS.

Freq 2.400000000 GHz
PNO: fast Lo Trig: FreeRun Avg|Hold:>1001100

IFGain:Low #Aten: 30 dB

Ref 20.00 dBm

FS CenterFreq
2.400000000 GHz

Stop 2.43000 GHz
#VBW 300 kHz Sweep 5.867 ms (2001 pts)

2.390 00 GHz -58.264 dBm |
2.400 00 GHz -56.005 dBm |

2.401 80 GHz -1.484 dBm |

Toers

[ Veyight Spectrum Anabyze - Swept 54
TR

Center Freq 2.483500000 GHz #Avg Type: RMS
e Trig: Free Run Avg|Hold:>1001100

: Fast Cy.
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center Freq
2483500000 GHz |

‘Start 2.45350 GHz Stop 2.51350 GHz
H#Res BW 100 kHz Sweep 5.867 ms (2001 pts)

2500 o s

= Tome

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)

’—D—EH:H:HHIDﬁzH}D*H

(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 0.00dBi.
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5 Test Setup Photos of the EUT
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6 Photos of the EUT
External Photos of EUT
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Internal Photos of EUT
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