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[ Keysight Spectrum Analyzer - Swept SA
AL 3

Cerer Freq 2.441000000 GHz
PNO: Wide
IFGain:Low

Ref Offset 7.68 dB
Ref 27.69 dBm

Center 2.4410000 GHz
#Res BW 100 kHz

#VBW 300 kHz

#Avg Type: RMS
Trig: Free Run AvglHold: 1010

#Arten: 30 dB

==

Mkr1 2.441 166 5 GHz
-3.914 dBm|

Span 1.500 MHz
Sweep (#Swp) 1.000 ms (1001 pts)

2.441000000 GHz

Frequency

CenterFreq

[ Keysight Spectrum Analyzer - Swept SA
AL 3

Cerer Freq 2.480000000 GHz
PNO: Wide [
IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold:>1010

#Arten: 30 dB

Ref Offset 7.85 dB
Ref 27.85 dBm

CenterFreq
2.480000000 GHz

Span 1.500 MHz|

Center 24800000 GHz
Sweep (#Swp) 1.000 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

reference

reference

[ Keysight Spectrum Analyzer - Swept SA
AL

Cerer Freq 515.000000 MHz

Ref Offset 7.68 dB
Ref 15.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

PHO: Fast ~—
IFGain:Low

#VBW 300 kHz

#Avg Type: RMS
Trig: Free Run AvglHold: 1010

#Arten: 20 dB

Mkr1 951.02 MHZ|
-62.728 dBm

Stop 1.0000 GHz
Sweep (#Swp) 94.00 ms (30001 pts,

Frequency

CenterFreq
516.000000 MHz

[ Keysight Spectrum Analyzer - Swept SA
AL

Cerer Freq 515.000000 MHz
PNO: Fast ~#—
IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 10110

#Arten: 20 dB

Ref Offset 7.85 dB
Ref 15.00 dBm

CenterFreq
516.000000 MHz

Stop 1.0000 GHz
Sweep (#Swp) 94.00 ms (30001 pts,

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

30MHz-1G

30MHz-1G

[ Keysight Specirum Analyzer - Swept S4
AL

Center Freq 13.750000000 GHz
PNO: Fi

IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 10110

ast —
#Arten: 20 dB

Ref Offset 7.69 dB
/div__Ref 15.00 dBm

‘Start 1.00 GHz

Mkr2 26.211 85 GHZ]
-47.049 dBm

Stop 26.50 GHz

CenterFreq
13.760000000 GHz

#Avg Type: RMS
Trig: Free Run AvglHold: 1010

PHO; Fast ~—
#Arten: 20 dB

IFGain:Low

Mkr2 24.128 50 GHz|

Ref Offset 7.65 dB -46.719 dBm

Ref 15.00 dBm
CenterFreq
13.760000000 GHz

‘Start 1.00 GHz Stop 26.50 GHz

#Res BW 100 kHz
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Band-edge Measurements for RF Conducted Emissions:

GFSK

= Feysight Spectrum Analyzer - Swept SA

[ Keysight Spectrum Analyzer - Sweprsa
AL

Center Freq 2.510000000 GHz . g Type RMS
PNO: Fast ~»- 1rig: FreaRun Avg|Hold: 1001100

IF Gain:Low #Atten: 20 dB

AL T A
Center Freq 2.352500000 GHz . #Avg Type: RMS

et Trig: Fres Run AvglHold: 1001100
IF Gain:Low #Atten: 20 dB

Ref Offset 7.5 dB Mkrd 2.484 32 GHz|

Ref Offset 7.78 dB
ef 16,00 ¢ Ref 15.00 dBm -60.253 dBm

Ref 15.00 dBm

Center Freq|

Center Freq

2.352500000 GHz| 2510000000 GHz,
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz,
[ | STt |
et eyt N bt s g it e A Stop Freq StopFreq)
2.405000000 GHz| 2.550000000 GHz|
e I
Stop 2.40500 GHz CF Step Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)JRELETOTTEA #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) 8000000 MHz|
Auto Man - Auto. Man
= FUNCTION WIDTH P
4 B H 68 Bm 63 dBm
400 000 GHz | -58.220 dBm 1 | . Il -62.824 dBm | 1
390 000 GHz| 64,953 dBm | I Freq Offset I X -63.447 dBm| I Freq Offset
310000 GHz | 64,387 dBm| 0 Hzl 60,253 dBm | [ OHz
399 645 GHz | -57.548 dBm | 1
I I I I
Scale Type Scale Type:
Log Lin Log Lin
Left Band edge hoping off Right Band edge hoping off
3=

[ Keysight Spectrum Analyzer - Sweprsa
AL 09:11:30 PM

[ Keysight Spectrum Analyzer - Sweprsa
AL

#Avg Type: RMS

#Avg Type. RMS Center Freq 2.510000000 GHz
PN

Center Freq 2.352500000 GHz 3 3
PNO: Fast Ly T7ig: FreeRun AvglHold:>100100 Fast L, 1rig: FreeRun AvglHold:>100/100
S #Atten: 20 dB \FGain:Low #Atten: 20 dB
Ref Offset 756 dB Mkrs 2 Ref Offset 7.72 dB Mkrd 2.548 08 GHz
Ref 15.00 dBm Ref 15.00 dBm -54.167 dBm
CenterFreq| CenterFreq|
2.352500000 GHz| 2510000000 GHz,
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz,
e | I
FPUS S P AU B A StopFreg T S N bl TV StopFreq
2.405000000 GHz| 2550000000 GHz,
| —— |
(Start 2.30000 GHz Stop 240500 GHz ] [l start 247000 Gz Stop 2.55000 GHz CFStep,
#VEW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)|RELLITTEA #VEBW 300 kHz Sweep (#5wp) 7.667 ms (1001 pts){RCTIITTEA
Auto Man Auto Man
403 950 GH § 8
2400000 GHz | §9.571 dBm | I I . I I
| 62195 dBm| I Freq Offset| I ¥ -52‘457 am! Freq Offset
§1545 dBm | i oz ] 1 54,167 dBm | 0Hz
-§0.005 dBm | I I
] e R
Scale Type Scale Type
Log Lin Log Lin
= = _ = s |
Left Band edge hoping on Right Band edge hoping on
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7/4DQPSK

[ Feysight Spectrum Analyzes - Swept SA

Center Freq 2.352500000 GHz ‘ #Avg Type: RMS

et Trig: Fres Run AvglHold: 1001100
IF Gain:Low #Atten: 20 dB

[ Feysight Spectrum Analyzes - Swept SA

AL ;
Center Freq 2.510000000 GHz . BAvg Type. RMS
PNO: Fast ~»- 1rig: FreaRun Avg|Hold: 1001100

IF Gain:Low #Atten: 20 dB

Mkr5 2 Ref Ofset 755 6B Mkr4 2.484 08 GHz]

Ref Offset 7.78 dB
Ref 15.00 dBm 59.334 dBm

Ref 15.00 dBm

Center Freq|

Center Freq

2.352500000 GHz| 2510000000 GHz,
StartFreq| StartFreq
2.300000000 GHz| 2.470000000 GHz,
|| | —
StopFreq ot et b P et StopFreq
2.405000000 GHz| 2.550000000 GHz|
e I
Stop 2.40500 GHz CF Step Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep (#8wp) 10.07 ms (1001 pts)| #VBW 300 kHz Sweep (#8wp) 7.667 ms (1001 pts)| 8.000000 MHz|
Auto Man

N [10f]  2402165GHz|  3792dBm| | |
i 400 000 GHz | -54.350 1

H 612 dBm
m! GHz_ -§2.306 dBm
390 000GHz |  -64.495 dBm|

000 GHz|  -63.309 dBm| T Freq Offset

310000 GHz| 64,614 dBm| 408GHz| 59334 dBm | 0Hz]
399960 GHz| -64.,350 dBm| I

Scale Type

Log Lin

Left Band edge hoping off Right Band edge hoping off
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[ Feysight Spectrum Analyzes - Swept SA

[ Feysight Spectrum Analyzes - Swept SA

Gl 09:17:14 PMJul 23, 2024
BAvg Type: RMS

#Avg Type: R‘M S
NO: Fast Ly 17Ig: Free Run AvgiHold:>100100 Fast Ly Trig: FreeRun Avg|Hold:>100/100
GainiLow _#Atten: 20 dB FGainLow __#Atten: 20 9B
Ref Offset 756 dB Ref Offset 772 dB
Ref 15. Ref 15.00 dBm
Center Freq| Center Freq
2.352500000 GHz| 2510000000 GHz,
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2.300000000 GHz| 2.470000000 GHz,
e | 1 A |||
StopFreq oo RPN I SR StopFreq
2.406000000 GHz 2560000000 GHz
| —— |
Stop 2.40500 GHz CFStep Stop 2.55000 GHz CFStep
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Auto Man - = = Auto Man
5 A O FUNCTON DT T :
404 055 GH dBm
2400000 GHz| 66775 dBm| |
2.390000GHz| 62663 dBm| I Freq Offset| Freq Offset
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1 | e R
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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)

I i
.’+<

=/

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 2.7 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
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