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Band-edge Measurements for RF Conducted Emissions:

GFSK

= [ Keysight Spectrum Analyzer - Swept 54
AL 7
Center Freq 2.510000000 GHz § #Avg Type: RMS
PNO: Fast ~»- 1rig: FreaRun AvglHold: 100100
IFGain:Low #Atten: 20 dB

Auto Tune| e =
Ref Offset6.35 dB Mkrd 2.501 84 GHz|

= Feysight Spectrum Analyzer - Swept 54
AL I .
Center Freq 2.352500000 GHz #Avg Type: RMS

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

11:18:51 PM Apr 28, 2024

Ref Offset6.28 dB .
Ref 15.00 dBm Ref 15.00 dBm -60.496 dBm
CenterFreq| CenterFreq|
2.352500000 GHz| 2510000000 GHz,
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz,
e | |
et AN - Stop F;:‘: . e e O e Stop F;:‘:
| —— |
Stop 240500 GHz CFStep, Stop 2.55000 GHz CFStep,
#VEW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)|RELLITTEA #VEBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts){BRRRCTL 0TI
= : o Auto Man Auto Man
FONCTON WO o : 7 v TN Fon r
402 165 GH dB I 8 g
400 000 GHz | -60.026 dBm 1 | . Il -64.651 dBm | 1
390 000 GHz| 62,610 dBm| I Freq Offset| I ¥ 65131 dBm| I Freq Offset
310000 GHz | -66.840 dBm! OHz -60.496 dBm | [ OHz
399 330 GHz | -56.995 dBm | 1
1 | e R
Scale Type Scale Type
Log Lin Log Lin
(= = (= s
Left Band edge hoping off Right Band edge hoping off
]

[ Keysight Spectrum Analyzer - Sweprsa [ Keysight Spectrum Analyzer - Sweprsa
AL AL

#Avg Type: RMS

Center Freq 2.352500000 GHz 3 #Avg Type: RMS Center Freq 2.510000000 GHz .
PNO: Fast po 1rig: FreeRun AvgiHold:>100100 PNO: Fost Ly Trig: FreeRun Avg|Hold:>100/100
[FGain-Low __ #Atien: 20 B [FGaincLow __#Atien: 20 B
Ref Offset 6,06 dB Ref Offset 622 dB
Ref 15.00 dBm Ref 15.00 dBm
Center Freq| Center Freq
2.352500000 GHz| 2510000000 GHz,
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz,
| |
StopFreq Stop Freq
2405000000 GHz| 2550000000 GHz
\E— \EEE——
Stop 2.40500 GHz CF Step Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)IEIECTIITEA #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) 8000000 MHz
Auto Man Auto. Man
40 ] H 34 dBm 904 GH 4
2400000GHz | -60.359 dBm| I I . GHz| 63977 dBm| I
2.390000GHz | -63.106 dBm| I Freq Offset| I ¥ 58,699 dBm | I Freq Offset
2.310 000 GHz | -60.358 dBm| I OHz I 1 53,607 dBm | I OHz
2382006 GHz| 68191 dBm| I I I
1 | e I
Scale Type Scale Type
Log Lin L Log Lin
= - q = ST |
Left Band edge hoping on Right Band edge hoping on

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA24042500401

Page 40 of

54

7/4DQPSK

[ eroar specram fetre ]

Center Freq 2.352500000 GHz X
PHO: Fast ~» 11ig: Free Run
IFGain:Low #Atten: 20 dB

‘Swept 54

BAvg Type: RMS
AvglHold: 1001100

\ 2
Ref Offset6.28 dB Mkré 2

Ref 15.00 dBm

Center Freq
2352500000 GHz}

StartFreq
2300000000 GHz!

4

e | R PO P StopFreq

et W e et b o A el 2405000000 GHz
e

Stop 2.40500 GHz CF Step

#VBW 300 KHz Sweep (#Swp) 10.07 ms (1001 pts)

N [10f]  2402165GHz|  -1§19dBm| | |
| 400000GHz |  48.737 dBm! 1
390 000GHz |  -64.169 dBm |
310000GHz | -§5.275 dBm |
399750 GHz | -46.542 dBm |

[ Feysight Spectrum Analyzes - Swept SA

RL ;
Center Freq 2.510000000 GHz
PNO: Fast ~»—
IFGain:Low

BAvg Type: RMS
Trig: Free Run AvglHold: 1001100

#Atten: 20 dB

Mkrd 2.483 84 GHz

Ref Offset 6.35 dB -61.042 dBm

Ref 15.00 dBm

s e T T PP R

Stop 2.55000 GHz
Sweep (#Swp) 7.667 ms (1001 pts)

#VBW 300 kHz

840
62,150 dBm |
64,515 dBm |
61,042 dBm |

Center Freq|
2510000000 GHz

StartFreq
2470000000 GHz

StopFreq
2560000000 GHz

CF Step,
8.000000 MHz

Left Band edge hoping off

Right Band edge hoping off

[ Feysight Spectrum Analyzes - Swept SA

G 113904 PH Ap1 28
BAvg Type: RMS
AvglHold:> 100100

Trig: Free Run

PNO: Fast ()
Gain-Low * HAtten: 20 dB

Mkr5 2.378 960 GHz|
-59.104 dBm

Center Freq
2352500000 GHz}

| e———|

StartFreq
2300000000 GHz!

Stop Freq|
2.405000000 GHz|
e

CF Step,
10.500000 MHz|
Man

Stop 2.40500 GHz
Sweep (#Swp) 10.07 ms (1001 pts)
= Auto

#VBW 300 kHz

813 dBm
52,602 dBm |
-50.440 dBm |
60,096 dBm |
-59.104 dBm |

403 005 GH
2.400 000 GHz |
2.390 000 GHz |
2,310 000 GHz |
2378 960 GHz |

Freq Offset
0Hz|

STATUS.

[ Feysight Spectrum Analyzes - Swept SA

RL
Center Freq 2.510000000 GHz
PNO: Fast L)

IF Gain:Low

114311 PH Ap1 28
BAvg Type: RMS

Avg|Hold:>100/100

Trig: Free Run
#Atten: 20 dB

Mkrd 2.510 56 GHz|

Ref Offset6.22 dB
ef 15,00 -60.785 dBm

Ref 15.00 dBm

e ‘ﬂrl‘(l"l-‘.}’qﬂh\

o A s

Stop 2.55000 GHz
Sweep (#Swp) 7.667 ms (1001 pts)

DN FUNCTI IOl

5.041 dB
-61.808 dBm |
62,930 dBm |
60,785 dBm |

— |Auto

Center Freq|
2510000000 GHz

| ———

StartFreq
2470000000 GHz

Stop Freq|
2.550000000 GHz|
I

CF Step,
8.000000 MHz
Man

Freq Offset
0 Hz,

STATUS

Left Band edge hoping on

Right Band edge hoping on

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn



Report No.: CTA24042500401

Page 41 of 54

[ Feysight Spectrum Analyzes - Swept SA

AL
Center Freq 2.352500000 GHz

G 11:28:13 PM 401 28,
#Avg Type: RMS

[ Feysight Spectrum Analyzes - Swept SA
AL F 1132:48PM Api 28,

Center Freq 2.510000000 GHz ‘ 8Avg Type: RMS

PNO: Fast —+- Trig: Free Run AvglHold: 1001100 PHO: Fast ~+— T7ig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB IFGain:Low #Atten: 20 dB
Ref Offset 6.35 dB
Ref 15.00 dBm
Center Freq| Center Freq
2.352500000 GHz| 2510000000 GHz,
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz,
| |
g e e S re A e e - Stop/ F;:t: B N 1 ST W RPN T o . Stop/ F;:c:
| —— |
Stan 2.30000 GHz Stop 2.40500 GHz CF Step Stop 2.55000 GHz CF Step
#VBW 300 kHz Sweep (#Swp) 10.07 ms (1001 pts)IEIECTIITEA #VBW 300 kHz SWeep (#Swp] 7.667 ms (1001 pts) 8000000 MHz
— Auto Man Auto Man
WAR, WODE TAC, SCL n WAFL WODE TAC, SCL n
40 H dBm
2400000GHz | 48.041 dBm| 51484 0B I
2.390000GHz| 64432 dBm| Freq Offset| $3.687 dBm | I Freq Offset
2.310 000 GHz| 64,326 dBm| OHz 61454 dBm | I OHz
2399 640 GHz | 46.668 dBm| I I
1 | e I
Scale Type Scale Type
10 i 10 i
] 11— il LIy ] O S S I - L
= - _ = e |

Left Band edge hoping off

Right Band edge hoping off

[ Feysight Spectrum Analyzes - Swept SA
RL 5

Center Freq 2.352500000 GHz

PNO: Fast (!

IFGain:Low

Ref Offset 6,06 dB
Ref 15.00 dBm

4 I\

Trig: Free Run
#Atten: 20 dB

ettt et el

stan 2.30000 GHz

#VBW 300 kHz

G 114341 PM
#Avg Type: RMS
Avg|Hold:>100100

Mkr5 2,326 985

i dumal s At D b s et

Stop 2.40500 GHz
Sweep (#Swp) 10.07 ms (1001 pts)

MKR| MODE| TRC SCL

5091?dBm,

[N [1]f]  2403050GHz|  -1646dBm | |
ﬁ i 2,400 000 GHz |
-

. rr 1]

~ |uto Man

Center Freq
2352500000 GHz}

| e———|

StartFreq
2300000000 GHz!

e |
StopFreq
2.405000000 GHz/

CF Step,
10.500000 MHz|

Freq Offset
0Hz|

Scale Type

2
5

[ Feysight Spectrum Analyzes - Swept SA
AL F 1153:10PM

Center Freq 2.510000000 GHz HAvg Type: RNS
PNO: Fast (L, 171 FreeRun AvglHold:>100/100
IFGain:Low #Atten: 20 dB

e Mkr4 2.528 24 GHZ
Ref Offset6.22 dB 20
Ref 15.00 dBm -48.887 dBm

Center Freq|
2510000000 GHz

| ———

StartFreq
2470000000 GHz

Stop Freq|
2.550000000 GHz|
I
Stop 2.55000 GHz CF Step

#VBW 300 kHz Sweep (#Swp] 7.667 ms (1001 pts) 8000000 MHz|
Auto Man

93 dBm
3123 dBm | |
62,590 dBm | I Freq Offset
48,887 dBm | I 0Hz]

Scale Type

2
5

juse STATUS

Left Band edge hoping on

Right Band edge hoping on

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:.cta@cta-test.cn Web:http://www.cta-test.cn




Report No.: CTA24042500401 Page 42 of 54

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 78 1 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 2.00 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
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