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3.5 Frequency Separation
Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by minimum of
25 KHz or the 2/3*20dB bandwidth of the hopping channel, whichever is greater.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth
of the fundamental frequency was measured by spectrum analyzer with 300 KHz RBW and 1000 KHz
VBW.

Test Configuration

SPECTRUM
EUT ANALYZER
Test Results
Modulation Channel Channel Separation Limit(MHz) Result
(MHz)
CH39
GFSK 0.992 0.684 Pass
CH40
CH39
T/4DQPSK 1.000 0.912 Pass
CH40
CH39
8DPSK 0.988 0.914 Pass
CH40

Note: We have tested all mode at high, middle and low channel, and recorded worst case at middle
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Test plot as follows:

Frequency Separation
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3.6 Number of Hopping Frequency
Limit
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set spectrum
analyzer start 2400MHz to 2483.5MHz.

Test Configuration

SPECTRUM
EUT ANALYZER
Test Results
Modulation Number of Hopping Channel Limit Result
GFSK 79
M/4DQPSK 79 215 Pass NG
8DPSK 79 .
I
‘FR
Test plot as follows:
-
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3.7 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.

Test Procedure

The transmitter output was connected to the spectrum analyzer through an attenuator. Set center
frequency of spectrum analyzer=operating frequency with 1MHz RBW and 3MHz VBW, Span OHz.

Test Configuration

EUT ANALYZER
Test Results
Modulation Packet Pul(sn?;;me Ilz;v:glotrl]rg)e Limit (second) Result
DH1 0.381 0.122 B
GFSK DH3 1.637 0.262 0.40 Pass %
DH5 2.885 0.308 C
2-DHA1 0.388 0.124 3
m/4DQPSK 2-DH3 1.640 0.262 0.40 Pass =~
2-DH5 2.888 0.308
3-DHA1 0.388 0.124
8DPSK 3-DH3 1.639 0.262 0.40 Pass
3-DH5 2.891 0.308

Note:

1.  We have tested all mode at high,middle and low channel,and recoreded worst case at middle channel.
2. Dwell time=Pulse time (ms) x (1600 + 2 + 79) x31.6 Second for DH1, 2-DH1, 3-DH1

Dwell time=Pulse time (ms) x (1600 + 4 + 79) x31.6 Second for DH3, 2-DH3, 3-DH3

Dwell time=Pulse time (ms) x (1600 + 6 + 79) x31.6 Second for DH5, 2-DH5, 3-DH5

Test plot as follows:
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GFSK Modulation
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m/4DQPSK Modulation
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8DPSK Modulation
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3.8 Out-of-Band Emissions
Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF con-ducted or a radiated
measurement, pro-vided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter com-plies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of root-mean-square averaging over a time interval, as permitted under Section
5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field
strength limits specified in RSS-Gen is not required.

Test Procedure

Connect the transmitter output to spectrum analyzer using a low loss RF cable, and set the spectrum
analyzer to RBW=100 kHz, VBW= 300 kHz, peak detector , and max hold. Measurements utilizing
these setting are made of the in-band reference level, band edge and out-of-band emissions.

Test Configuration

SPECTRUM
ANALYZER

EUT

Test Results

Remark: The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and
bandage measurement data.

We measured all conditions (DH1, DH3, DH5) and recorded worst case at DH5 and 3DH5

Test plot as follows:
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GFSK
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzar - Swept SA
R Tk Teos ac] 1 e | auGvaUo |
Start Freq 2.470000000 GHz #Avg Type: RMS

Agilent Spectrum Analyzer - Swept SA
e R g [soe ac ]l | SENSEINT[ [ AGNAUTO  [11:30i49AMIuOL 2024
Center Freq 2.352500000 GHz #Avg Type: RMS ACE

Frequency Frequency

‘PNo: Fast —»— Trig: Free Run AvglHold: 800/800 PNO: Fast ~» Trigi Free Run ‘Avg|Hold: 2001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 8.94 dB Ref Offset 8.94 dB
Ref 20.00 dBm Ref 20.00 dBm
O
Center Freq Center Freq|
2,352500000 GHz| 2510000000 GHz|
[ IR
StartFreq StartFreq
2.300000000 GHz| 2.470000000 GHz|
[ [
Stop Freq Stop Freq
2.405000000 GHz, 2550000000 GHz|
[ [
Stop 2.40500 GHz, e [ [Start 247000 GHz Stop 255000 GHz, CFStep
#VBW 300 kHz Sweep 10.07 ms (1001 pts)IBETEYIIYYEF IS #Res BW 100 kHz Sweep 7.667 ms (1001 pts), 8000000 MHz|
WK MODE| TRC, SCL X v FUNCTION | FUNCTIONWIDTH FnCToNALE A (AU R FUNCTION | FUNCTICN WIDTH T e
2401966GHz| 6967 dBm JE— | O D S—
2.400 000 GHz -35.697 dBm : 49890dBm| | [}
2.390 000 GHz 51,642 dBm FreqOffset|] : [N 1 [F] 50000 GHz 53207dBm| | [ Freq Offset|
[f] 2310000GHz[  £2.378dBm onz|| : [f] 248480GHz[  38237dBm| | [ | 0Hz,
X K H - - -

|

| I

| I

| I

[ 2308175GHz| 31917dBm| [ |
| I

| I

|

| I

[ 1

<

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
T S = H e T —
Center Freq 2.352500000 GHz #hvg Type: RMS TRACE (RO Center Freq 2.510000000 GHz

I ==
#hvg Type: RMS A Frequency

S T AvglHold: 800/800 o : RS Trig: Free Run AvglHold: 800/800
[FGainilow __#Atten:30 dB : IFGainiow __#Atten:30 dB
Auto Tune| Auto Tune|
Ref Offset 871 dB - : Ref Offset 894 B Mkr4 2.541 52 GHz
Ref 20.00 dBm . : Ref 20.00 dBm -48.985 dBm)
Center Freq Center Freq
2.352500000 GHz 2510000000 GHz
J—
StartFreq StartFreq
2:300000000 GHz 2.470000000 GHz
) J——
R R P T S N T e T T S e e e S SR T
Stop Freq Stop Freq
2.405000000 GHz 2550000000 GHz
: J——
Stop 2.40500 GHz, CF Step Stop 2.55000 GHz, CF Step
#VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz[| #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8000000 MHz
3 v FUNCTION | FUNCTICN WIDTH T Manj v FUNCTION | FUNCTICN WIDTH T e
[ 2403005 GHz] 7.991 dBm [
] z

Freq Offset| [ 250000GHz|  52.180 dBm] Freq Offset
o TF[ %5415 Griz] 45985 aBm)| o

] | R

<
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m/4DQPSK
CHO0 CH39

Agilent Spectrum Analyzer - Swept SA
| RF 500 aC | | I ALIGNAUTO 11:44:40 AM JulC1, 2024 F
Center Freq 2.441000000 GHz #Avg Type: RMS TR 4 requency

Agilent Spectrum Analyzer - Swept SA
pu RL | R lsoeoac L | SENSEINT| | ALGNAUTO [11:41:10AMIIOL 2024
Center Freq 2.402000000 GHz #Avg Type: RMS RACE 4

Frequency

= Trig:Free Run AvglHold: 100/100 = Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB #Atten: 30 dB
Auto Tune Auto Tune
Ref Offset8.94 dB Ref Offset 8.94 dB.
Ref 28.94 dBm Ref 28.94 dBm

CenterFreq CenterFreq

2402000000 GHz| 2.441000000 GHz,

JR—— JR——

StartFreq StartFreq|

2401250000 GHz| 2.440250000 GHz,
e e

StopFreq Stop Freq

2402750000 GHz| 2.441750000 GHz,
IR IR

CF Step CF Step

150.000 kHz| 150.000 kHz,

Auf Man uto Man
s s

Freq Offset Freq Offset

0Hz 0Hz,

Span 1.500 MHz
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

Span 1.500 MHz
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA [ Agilent Spectrum Analyzer - Swept SA
S0 AC | [ [ SENSEINT | ALIGNAUTS. 11:41:14 AM 1001, 2024 M 500 AC | I ALIGNAUTO 11:44:45 AM JulC1, 2024

Center Freq 515.000000 MHz ) #Avg Type: RMS TRece IRDEPOITE) Bl Center Freq 515.000000 MHz ) #Aug Type: RMS TR (I
Trig: Free Run Avg|Hold: 10/10 : WRRRMM Trig: Fres Run AvglHold: 1010

PNO: Fast —— ==
IFGain:Low #Atten: 20 dB N | #Atten: 20 dB
Auto Tune M

Ref Offset 8.94 dB N q Ref Offset 8.94 dB
10 devdiv_Ref 18.94 dBm -60.251 dB| Bl 10 ceiciv_ Ref 1394 dBm

Auto Tune|

Center Freq| Center Freq

515.000000 MHz 515000000 MHz
J—

StartFreq| StartFreq|
30.000000 MHz 30.000000 MHz
e

Stop Freq Stop Freq

1.000000000 GHz| 1.000000000 GHz|

o
]
2
S

CFStep
97.000000 MHz|
an

97 000000 MHz

uto

Freq Offset|

i i o i s bl b il e oHz

ul Lo it bl sl b i st T e Gl U W

FreqOffset
O0Hz

Stop 1.0000 GHz| : . Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts| : #VBW 300 KHz Sweep 94.00 ms (30001 pts

Agilent Spectrum Analyzer - Swept SA P Asilent Spectrum Analyzer - Swept SA
so A |l [ GEMEINT] [ AIGNAUTO : 500
Ra

AC |
Center Freq 13.750000000 GHz X (IS B Center Freq 13.750000000 GHz ) #Avg Type: RMS
o Tast o Trig:Free Run AvglHold: 10110 ; > Trig: Fres Run Avg|Hold: 10110

IFGain:Low #Atten: 20 dB " IFGaln Low #Atten: 20 dB
Auto Tune H
Ref Dffset 8.94 dB y H Ref Offset 8.94 dB
Ref 18.94 dBm 8.569 19 geidiv_Ref 18,04 dBm

Frequency

Auto Tune|

CenterFreq Center Freq

13.750000000 GHz| 13.750000000 GHz|
[—
StartFreg| StartFreq

1.000000000 GHz 1.000000000 GHz|

[
StopFreq| StopFreq
26500000000 GHz 26.500000000 GHz
s
CFStep| CFStep
2550000000 GHz 2560000000 GHz
v FONCION | FURCTONWIOTH | FONCTONVALLE & (AU Man - FONGTION | FUNCTONWIOTH | FONCTONVALE . (AL Man
240260GHz| -1.360 dBm I ; | N 44160GHz| 0994 dBm — JE—
[ 2580725GHz| 48569dBm| | [ | H | N | [ 2611750GHz| 48608dBm| | [ |
- 1 FreqOffset|] - Freq Offset|
0Hz O0Hz
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CH78

Agilent Spectrum Analyzer - Swept SA
T === B B s S T I

Center Freq 515.000000 MHz . #Avg Type: RMS
NO: Fast ~>+ Trig: Free Run AvglHold: 10/10

IFGain:Low #Atten: 20 dB

Agilent Spectrum Analyzer - Swept SA
s ] L T[Teeent | auaiaro iidsssaMworone

Center Freq 2.480000000 GHz . #Avg Type: RMS
TNO: Wide —»- Trig: Free Run AvglHold: 100/100

IFGain:Low #Atten: 30 dB

Frequency Frequency

Auto Tune

Auto T
Ref Offset 8.94 dB Mkr1 902.74 MHz| DU

Ref Offset 8.94 dB
Ref 18.94 dBm -60.233 dBm

Ref 28.94 dBm

CenterFreq
515.000000 MHz|

Center Freq|
2.480000000 GHz

StartFreq|
30.000000 MHz|

1 StartFreq
2.479250000 GHz

Stop Freq
1.000000000 GHz

Stop Freq
2480750000 GHz

J— R
CF Step CFStep
150.000 kHz| 97.000000 MHz|

Auto Man

FreqOffset
0Hz

FreqOffset
0Hz,

Start 30.0 MHz Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts]

Span 1.500 MHz
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
EE N I =5 N N N T
: requenc
Center Freq 13.750000000 GHz i #hvg Type: RMS RAC quency
arast . TrigiFree Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 6.94 dB Mkr2 24.113 20 GHZ

Ref 18.94 dBm -48.819 dBm

1 Center Freq|
13750000000 GHz

StartFreq|
1.000000000 GHz,

StopFreq
26.500000000 GHz|

o
-
=z
=

Start 1.00 GHz Stop 26.50 GHz e
#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)RE XIS Ko
Auto

=
=
5

MKR_MODE| TRE S FUNCTION | FUNCTIONWIDTH FUNCTIONVALLE A

J—
Freq Offset
0 Hz|

-2.042 dBm
2411320 GHz| __ 48.819 dBm

/M T R\

<
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Agilent Spectrum Analyzer - Swept SA
W RL | R [soo AC [ | ALIGNAUTO | 11:46:48 AM JulC3, 2024
Start Freq 2.470000000 GHz #Avg Type: RMS =

Agilent Spectrum Analyzer - Swept SA
e RL_L R [soe ac ] | [ SEMSEINT] | ALUGNAUTO |1l
Start Freq 2.300000000 GHz #Avg Type: RMS ACE

Frequency Frequency

PNO: Fast —»— Trig:FreeRun AvglHold: 2001200 PHO: Fast =»+ Trig: Fres Run AvglHold: 2001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune Auto Tune
Ref Dffset 8.94 dB Ref Offset 8.94 dB
Ref 20.00 dBm Ref 20.00 dBm
CenterFreq 1 CenterFreq
2352500000 GHz 2.510000000 GHz|
JE— IR
StartFreq StartFreq
2300000000 GHz 2.470000000 GHz|
JE— JE—
e Y Y e e e e

i StopFreq StopFreq
2.405000000 GHz 2550000000 GHz|
[ [
Start 2.30000 GHz Stop 2.40500 GHzZ| cFstep| : Stop 2.55000 GHz, CFStep
#VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz[| Sweep 7.667 ms (1001 pts), 800000 MHz|
VKR MODE X v FUNCIION | FUNCTIONWIDTH FNCTIONALE - (AUl B FUNCTION | FUNCTIONWIDTH FUNCTIONVALLE (a0 e
B N [1] 2.402 060 GHz 0263 dBm I I N [

[N ] 2.400 000 GHz 52190 dBm : | N 1] [ soq70dBm| | [ |
| N 2.390 000 GHz 53599 dBm FreqOffset|| : 500 00 GHz 51439dBm| [ Freq Offset
| N [1[f] 2.310000 GHz £4.028 dBm onzll 248424GHz| 43933dBm[ [ T | 0Hz

| N [1] ¥ : e i A A I

1
[ 1
[ 1
[ 1
[ 2398175GHz[  43212dBm| |
[ 1
[ 1
1
1

S0 wo~ommswn

H
2
g
2
&

Left Band edge hoping off

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA

i T e T 0 T e e B - e T —— -
Center Freq 2.352500000 GHz #hvg Type: RMS Toace reduEney Hll Center Freq 2.510000000 GHz #hvg Type: RMS T requency

‘DNO: Fast —»+ T Avg|Hold: 8001800 o : 'PHO: Fast ~»+ Trig: Free Run Avg|Hold: 800/500
IFGain:Low #Atten: 30 dB N IFGain:Low #Atten: 30 dB
Auto Tune AutoTure||
Ref Offset 871 dB - B Ref Offset 8.94 dB B
Ref 20.00 dBm . : Ref 20.00 dBm :
CenterFreq Center Freq
2.352500000 GHz 2510000000 GHz H
J—
StartFreq StartFreq| :
2.300000000 GHz 2.470000000 GHz N
— NG
Stop Freq Stop Freq|| :
2.405000000 GHz 2.550000000 GHz N .
: I [
Start 2.30000 GHz Stop 2.40500 GHz CFStep Stop 2.55000 GHz cFstep|| : .
#Res BW 100 kHz #VBW 300 kHz Sweep 10.07 ms (1001 pts) 10500000 MHz|| : #VBW 300 kHz Sweep 7.667 ms (1001 pts) 8000000 MHz|| - ER
KR MODE| TRE €L 3 v FUNCTION | FUNCTICN WIDTH T Manl| % B FUNCTION | FUNCTION WIDTH FUNCTIONVALLE (a0 Manj|
| 2400050GHz|  18s0dBm| | | o47309GHz|  2ssdBm| | | [
[ 2400000GHz[ _%1638dBm[ [ [ | [ 2483500Hz| _&1998dBm[ [ [ | :
[ 2390000GHz[ _614d6dBm[ [ [ | Freq Offset [ 250000GHz| _60381dBm[ [ [ | Freqoffset| :
[ 2310000GHz[ _&3370dBm[ [ [ | oHz [ 249816GHz| _de7didBm[ [ [ | oMz
o —
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Agilent Spectrum Analyzer - Swept SA

u RL_ | RE(sno Ac | L [ GENSEINT] | ALIGNAUTO  [11:S620AMJUOL, 2024
Center Freq 2.402000000 GHz #Avg Type: RMS ACE 4
==

Ref Offset 8.94 dB.
Ref 28.94 dBm

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

Span 1.500 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Frequency

Auto Tune

CenterFreq
2.402000000 GHz

StartFreq|
2.401250000 GHz,

Stop Freq
2.402750000 GHz

-UI

CF Ste
150.000 kHz,

FreqOffset,
0Hz,

Agilent Spectrum Analyzer - Swept SA
s06 Aac | | | CENSEINT| |  ALIGNAUTO  |11:58:34AMIUOL 2024
A

Center Freq 2.441000000 GHz . #Avg Type: RMS
" Trig: Free Run Avg|Hold: 1001100

#Atten: 30 dB

Frequency

Auto Tune

Ref Offset 8.94 dB
Ref 28.94 dBm

Center Freq|
2441000000 GHz

StartFreq
2.440250000 GHz

Stop Freq
2441750000 GHz

CF Ste|
150.000 kHz,
uto Man

-UI

Freq Offset
OHz

Span 1.500 MHz
#VBW 300 KHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

Ref Offset 8.94 dB.
IO dEIdlv Ref 18.94 dBm

T T T I N ALIGNAUTO  [11:56:25 A UICL, 2024
Center Freq 515.000000 MHz #Avg Type: RMS TRACE

O Fost o Trig: Fres Run AvglHold: 1010
IFGain:Low #Atten: 20 dB

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts)

Frequency

Auto Tune|

CenterFreq|
515000000 MHz

StartFreq|
30.000000 MHz,

Stop Freq
1.000000000 GHz

o
]
2
S

97 000000 MHz

I|)>
=

FreqOffset
O0Hz

Agilent Spectrum Analyzer - Swept SA
o kL RE [sop Al [ GENSEINT[ | ALIGNAUTO |11:5830 AMUIOL 2024
Center Freq 515.000000 MHz #Avg Type: RMS TRA

: Fast

Frequency
W T ig:Free Run AvglHold: 10/10

#Atten: 20 dB
Auto Tune|

Ref Offset 894 dB
10 dBIdlv Ref 18.94 dBm

CenterFreq|
515000000 MHz

StartFreq|
30.000000 MHz

StopFreq
1.000000000 GHz

o
]
2
S

97 000000 MHZ

I|)>
=3

FreqOffset
0Hz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts]

Agilent Spectrum Analyzer - Swepl SA
RL RF

Center Freq 13. 750000000 GHz

Ref Offset 8.94 dB
Ref 18.94 dl

[ [ GENSEWNT[ [  ALUGNAUTO  [11:56:58 AMJuD1, 2024
#Avg Type: RMS TRACE

rast + Trig: Free Run AvglHold: 1010

IFGain:Low #Atten: 20 dB

FUNCTION _FUNCTION WIDTH FUNCTIONVALLE  ~

0. 771 dBm

[ 240250GHg] | R R
2527005 GHz 49219Bm| | [ |
)

Frequency

Auto Tune

CenterFreq
13.750000000 GHz

StartFreq|
1.000000000 GHz|

Stop Freq
26500000000 GHz|

-UI

CF Ste,
550000000 GHz
Man

>
5~
5

FreqOffset,
0Hz,

Agilent Spectrum Analyzer vaepl sA
R R sos ac | L | SENSEINT| | AUGNAUTO  [11:59:13AMJ0L 2024
TRA

Center Freq 13. 750000000 GHz . #Avg Type: RMS
TNO: Fast —» Trig:Free Run AvglHold: 10110

IFGain:Low #Atten: 20 dB

Frequency

Auto Tune

Ref Offset 8.94 dB
94 dBm

Center Freq|
13750000000 GHz

StartFreq
1.000000000 GHz|

Stop Freq
26.500000000 GHz|

-UI

CF Ste|
2550000000 GHz,
it Man

MKF MODE| TRG £CL FUNCTION | FUNCTICN WIDTH FUNCTION VALUE_ ~
1 INENEE 244078 GHz L. 527 @8m [ [ ]
2 | N [1[F] 25,803 00 GHz 48877dBm| [ [ ]
N A A

|:
5

Freq Offset
OHz
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CH78

Agilent Spectrum Analyzer - Swept SA
s a1 L TTesent | auaiaro ioouooemuiol 2o

Center Freq 515.000000 MHz . #Avg Type: RMS
0! Fast Trig: Free Run AvglHold: 10/10

==
IFGain:Low #Atten: 20 dB

Agilent Spectrum Analyzer - Swept SA
S0 sC | || SENENT| | LIGNAUTO |12:0085PM DL, 2024
TRAG

Center Freq 2.480000000 GHz . #Avg Type: RMS
BNO: Wide ~»+ Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 30 dB

Frequency Frequency

Auto Tune

Auto Ti
Ref Offset 8.94 dB Mkr1 949.88 MHZ LIDRLE

Ref Offset 8.84 dB
Ref 18.94 dBm -60.412 dBm|

Ref 28.94 dBm

Center Freq|
515.000000 MHz

CenterFreq
2.480000000 GHz

StartFreq
30.000000 MHz

StartFreq|
2479250000 GHz

Stop Freq
1.000000000 GHz

Stop Freq
2.480750000 GHz

R J—
CFStep CF Step
150.000 kHz| 97.000000 MHz

Auto Man

FreqOffset
0Hz,

FreqOffset
0Hz

Stop 1.0000 GHz
#VBW 300 kHz Sweep 94.00 ms (30001 pts]

Span 1.500 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA
g RU R Tsoa ic [ ewedv| | AIGNAUTO |1201:33PMODL, 202
Rac

Center Freq 13.750000000 GHz § #Avg Type: RMS
o Trig: Free Run AvglHold: 1010

0: Fast -
IFGain:Low #Atten: 20 dB

Frequency

Auto Tune|
Ref Offset 8.94 dB.
Ref 18.94 dBm

1 CenterFreq
13.750000000 GHz|

StartFreq
1.000000000 GHz|

Stop Freq
26500000000 GHz

"’I

Start 1.00 GHz Stop 26.50 GHz| CF Ste
#Res BW 100 kHz #VBW 300 kHz Sweep 2.438 s (30001 pts)iRELL N

Auto

=
5
5

M FUNCTION FUNCTION WIDTH FUNCTIONVALUE A
[N (1] 9 85 GHz 1079d8m| [ 1 000000 |
AN (1] 2524370 GHz 48209dBm| | [ |
- - - Freq Offset
- 0z,
-
-

II
\ L
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Agilent Spectrum Analyzer - Swept SA
gRL T R soa A T [oeeen| | AIGNAUTO |1200d7pWiior 202
Start Freq 2.470000000 GHz #Avg Type: RMS =

Agilent Spectrum Analyzer - Swept SA
g RL | R [soe ac |l [ SEMEINT] [ AUGNAUTO |
Center Freq 2.352500000 GHz #Avg Type: RMS

Frequency Frequency

‘PNO: Fast —»— Trig:FreeRun AvglHold: 300/800 PHO: Fast ~» Trig: Free Run AvglHold: 2001200
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune Auto Tune
Ref Dffset 8.94 dB Ref Offset 8.94 dB
Ref 20.00 dBm Ref 20.00 dBm
CenterFreq| Center Freq|
2352500000 GHz 2.510000000 GHz|
[ IR
StartFreq StartFreq
2300000000 GHz 2.470000000 GHz|
[ [
StopFreq| Stop Freq
2.405000000 GHz 2550000000 GHz|
[ [
s cFstep|| : Stop 2.55000 GHz CFStep
#VBW 300 kHz 10500000 MHz[| : Sweep 7.667 ms (1001 pts) 8.000000 MHz
VKR MODE X v FUNCIION | FUNCTIONWIDTH FNCTIONALE - (AUl B FUNCTION | FUNCTIONWIDTH FUNCTIONVALLE (a0 e
1 2402165GHz|  175dBm| | I J—
2 Nl 2.400 000 GHz 35874dBm| | |
3N 2.390 000 GHz 51013dBm| | | FreqOffset| : Freq Offset|
4 IENEE 2310000GHz[  62814dBm[ | [ onzll 0z,
N [1] 2.399 960 GHz 35874dBm| | | : e i A A I
8 - ] | : A A I
7 - 1] 1 A A I
8 O ) AN | A A
9 N N AR | e S A A
10 |
1 [ |
< >
s Sraus|

Left Band edge hoping off

T I I = =T

Agilent Spectrum Analyzer - Swept SA

N T S S
2 Frequency

[
Start Freq 2.300000000 GHz #hvg Type: RMS (RO Bl Center Freq 2.510000000 GHz ) #Avg Type: RMS
PNO: Fast v T Avg|Hold: 800/800 o : BHO: Fast e Trig: Fres Run AvglHold: 800/500
IFGain:Low #Atten:30 dB : IFGain:Low #Atten: 30 dB
Auto Tune Auto Tune|
Ref Offset 871 dB - B Ref Offset 8.94 dB
Ref 20.00 dBm - : Ref 20.00 dBm
Center Freq Center Freq
2.352500000 GHz 2510000000 GHz
J—
StartFreq| StartFreq
2.300000000 GHz 2.470000000 GHz
[
Stop Freq Stop Freq
2.405000000 GHz 2.550000000 GHz
: [
Start 2.30000 GHz Stop 240500 GHz CFStep Stop 2.55000 GHz CFstep
#Res BW 100 kHz Sweep 10.07 ms (1001 pts) JERETELIIIYYEZ B Sweep 7.667 ms (1001 pts), 800000 MHz|
WKR) MODE TRE, €CL 3 v FUNCTION | FUNCTICN WIDTH FONCTONVALLE = (S i FONCTION | FINCTIONWIOTH]  FUNCTIONVAIE_ ~ (B2 e
[F] 2403950 GHel 1204 dBm |
[f] 2400000 GHz] 51562 dBm
Freq Offset| z[  51905dBm| | Freq Offset|
OHz [ 252936GHz|  49.030dBm| | 0Hz
| R
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3.9 Pseudorandom Frequency Hopping Sequence

Test Applicable

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

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)

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 _?31 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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3.10 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, 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 antenna used in this product is a FPC antenna, need professional installation, not easy to remove. It
conforms to the standard requirements. The directional gains of antenna used for transmitting is 0.49dBi.

Antenna
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4. Test Setup Photos of the EUT

Radiated Emission
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Conducted Emission
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5. Photos of the EUT

Reference to the report: ANNEX A of External photos and ANNEX B of Internal photos
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