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8-DPSK Middle Channel

Agilent Spectrum Analyzer - Occupied BW

RL RF S0%  AC SENSEPULSE] ALIGN AUTO 07 26:33 PM Anr 12, 2023
Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: Nene
—p. Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Mkr3 2.441715 GHz
Ref Offset 2.26 dB
1005/ Ref 22.25 dBm -23.923 dBm
og
123
225
178 T N rende ’
78 L o
378 3
478
578
678
Center 2.441 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 5.63 dBm
1.3660 MHz
Transmit Freq Error -17.486 kHz OBW Power 99.00 %
x dB Bandwidth 1.465 MHz x dB -20.00 dB
IMSG ISTATUS |

8-DPSK High Channel

Agilent Spectrum Analyzer - Occupied BW

ALIGN AUTO 07:27:40 PM Apr 12, 2023
Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None
—— Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
MKr3 2.480697 GHz
Ref Offset 2.24 dB
10 dBidiv Ref 22.24 dBm -23.365 dBm
og
122
224
178 P i " ’
27 7 - -
378
478 |-
578
673
Center 2.48 GHz Span 2 MHz
Res BW 30 kHz #/BW 100 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 5.33 dBm
1.3672 MHz
Transmit Freq Error -18.608 kHz OBW Power 99.00 %
x dB Bandwidth 1.431 MHz x dB -20.00 dB
IMSG ."STATUS.;
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8. Maximum Peak Output Power

Test Requirement: FCC Part15 C Section 15.247 (b)(1)
Test Method: ANSI C63.10:2013
Limit: GFSK:30 dBm

m/4-DQPSK & 8-DPSK:20.97 dBm

8.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

8.2 Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt.
For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output power shall not

exceed 1.0 W if the hopset uses 75 or more hopping channels; the maximum peak conducted output power
shall not exceed 0.125 W if the hopset uses less than 75 hopping channels. The e.i.r.p. shall not exceed 4 W.

8.3 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.
2. Set the spectrum analyzer: RBW = 2MHz. VBW =6MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

8.4 DEVIATION FROM STANDARD
No deviation.

8.5 Test Result

Mode Test channel Peak O(g’éprl:]t) Power F(()((j)BIr_ri]r)nit Result

Lowest -1.29

GFSK Middle -1.47 30.00 Pass
Highest -1.75
Lowest 0.93

m/4-DQPSK Middle 0.59 20.97 Pass
Highest 0.26
Lowest 1.15

8-DPSK Middle 0.78 20.97 Pass
Highest 0.46
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Test plots

GFSK Low Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSEPULSE] ALIGN AUTO 06:46:37 PM Anr 12, 2023
[Center Freq 2.402000000 GHz | ] #Avg Type: RMS TRACE]1 03 .56
PNO: Fast —»— Trig:Free Run Avg|Hold: 5/5 TIEE[M bk

IFGain:Low #Atten: 30 dB DET|P MNMNNK

Ref Offset 2.25 dB Mkr1 2.402 137 GHz

1L%:|B!div Ref 20.00 dBm -1.293 dBm

100

700
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG ISTATUS |

GFSK Middle Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSEPULSE] ALIGN AUTO O07.00:00 PM Anr 12, 2023
[Center Freq 2.441000000 GHz | ] #Avg Type: RMS TRACE[1 03 .56
PNO: Fast —»— Trig:Free Run Avg[Hold: 100/100 TYPEIM ot
IFGain:Low #Atten: 30 dB DET|P MNMNNK
Mkr1 2.440 960 GHz
Ref Offset 2.25 dB
1L%:|B!div Ref 20.00 dBm -1.475 dBm
100
00a 5 ’ =
104 :
200 e : i S
300
400
‘}“szy
500 f—
-60.0
700
Center 2.441000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG ISTATUS |




Agilent Spectrum Analyzer - Swept SA
S0%  AC

GFSK High Channel

ALIGNAUTO
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O07.05:43 PM Anr 12, 2023

RL RF
[Center Freq 2.48

0000000 GHz

Trig: Free Run
#Atten: 30 dB

PNO: Fast —»—
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

TRACE[1]. 2456
TYPE| M it
DETIF MNNNK

Ref Offset 2.24 dB

10 dBidiv.  Ref 20.00 dBm
Log

Mkr1 2.479 864 GHz
-1.751 dBm

100

0.00

-10.0

=200

-30.0 -

-60.0

-70.0

Center 2.480000 GHz
Res BW 2.0 MHz

#VBW 6.0 MHz

Span 10.00 MHz

Sweep 1.333 ms (10001 pts

iMSG

STATUS |

m/4-DQPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

S0%  AC

SENSEPULSE] ALIGNAUTO

O07:14:43 PM Anr 12, 2023

RL RF
[Center Freq 2.402000000 GHz

| Avg Type: Log-Pwr

TRACE[1]. 2456

= Trig: Free Run Avg|Hold: 100/100 TYPE| M bkt
W eomiow T Wotten: 30 4B DET|F NN NN K
Mkr1 2.402 047 GHz
Ref Offset 2.25 dB
1L%:|B!div Ref 20.00 dBm 0.935 dBm
100
’ﬁ
0.00 et e
«,‘M,,m‘ ’“"’\».‘.%
> il M'“\&
100 e
i 3 um"ﬁ
200 a e
a
y
500
700
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
IMSG ISTATUS |
= 2 5§04 -
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1/4-DQPSK Middle Channel

Agilent Spectrum Analyz

RL RF ALIGNAUTO O07:17:06 PM Anr 12, 2023
[Center Freq 2.441000000 GHz | ) Avg Type: Log-Pwr L PR
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100 TYPEI Mot
IFGain:Low #Atten: 30 dB DET|F MNMNNKN
Ref Offset 2.25 dB Mkr1 2.440 971 GHz
1L%:|B!div Ref 20.00 dBm 0.597 dBm
100
0.00 i =]
> > i " — -
- .
10.0 - .
e .
.f'p".J. x‘\:
Pl it

-60.0

-70.0

Center 2.441000 GHz
Res BW 2.0 MHz #VBW 6.0 MHz

iMSG

Span 10.00 MHz
Sweep 1.333 ms (10001 pts

STATUS |

1/4-DQPSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 07:18:26 PM Apr 12, 2023
[Center Freq 2.480000000 GHz i Avg Type: Log-Pur TRACE[T2 3256
PNO: Fast —— Trig: Free Run Avg[Hold: 100/100 TYPE IMUAARAKAK
IFGain:Low #Atten: 30 dB per|P MR N
—— Mkr1 2.480 008 GHZ
jodnidiv__Ref 20.00 dBm 0.263 dBm
og
100
1
000 5 ——— .MQ.V e =
“""’K z !‘h‘-’%d\‘»\
-0 e -
e .
200 o L2
Y .

-60.0

-70.0

Center 2.480000 GHz
Res BW 2.0 MHz #VBW 6.0 MHz

IMSG

Span 10.00 MHz
Sweep 1.333 ms (10001 pts;

STATUS |
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8-DPSK Low Channel
Agilent Spectrum Analyzer - Swept SA
RL RF S0%  AC SENSEPULSE] ALIGNAUTO O07:25:11 PM Anr 12, 2023
[Center Freq 2.402000000 GHz | ) Avg Type: Log-Pwr TRACEN|234 5 6
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100 TYPE| M bttt
< z DET|F M NN N
IFGain:Low #Atten: 30 dB
Ref Offset 2.26 dB Mkr1 2.402 023 GHz
0GB/l Ref 20.00 dBm 1.150 dBm
100
0.00 - ’
- ail “”""u
00 = i . ™
o \,
«f e,
200 A~ S,
I,/f F ey
g
500
700
Center 2.402000 GHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts
iMSG ISTATUS |

8-DPSK Middle Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0G  AC SENSEPULEE] ALIGN AUTO 07:26:17 PM Apr 1
Eenter Freq 2.441000000 GHz i Avg Type: Log-Pwr TRACE[T2345 6
PNO: Fast —— Trig: Free Run Avg[Hold: 100/100 TYPE IMUAARAKAK
IFGain:Low #Atten: 30 B per|P MK N
Ref Offset 2.25 dB Mkr1 2.440 985 GHz
jodsidiv__Ref 20.00 dBm 0.788 dBm
og
100
0.00 o ey
_,«:‘"‘“’W [ o,
r il e,
o "~
-10.0 g : .y
J.;e-f» '»_(m

-60.0

-70.0

Center 2.441000 GHz

Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz

Sweep 1.333 ms (10001 pts

IM SG STATUS |
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8-DPSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSEPULSE] ALIGNAUTO O07:27:25 PM Anr 12, 2023
[Center Freq 2.480000000 GHz . Avg Type: Log-Pwr TRACE[1]2 34 5 6
PNO: Fast —»— Trig:Free Run Avg[Hold: 100/100 TYPE | M ottt
IFGain:Low #Atten: 30 dB DET|F MNMNNKN
Ref Offset 2.24 dB Mkr1 2.479 993 GHz
1L%:|B!div Ref 20.00 dBm 0.464 dBm
100
o0 Py 0 T —
»«-""”‘w«ﬁ T i
e .
104 - )
e o
“ .,
~ !
200 o e
’ y
My

-60.0

-70.0

Center 2.480000 GHz

Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

iM SG STATUS |
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9. HOPPING CHANNEL SEPARATION

Test Requirement: FCC Part15 C Section 15.247 (a)(1)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=100KHz, VBW=300KHz, detector=Peak

Limit: GFSK: 20dB bandwidth
m/4-DQPSK & 8DSK: 0.025MHz or 2/3 of the 20dB bandwidth (whichever
is greater)

9.1 Test Setup

EUT SPECTRUM
ANALYZER

9.2 Test procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port
to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 2.0MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks of
the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

9.3 DEVIATION FROM STANDARD

No deviation.




9.4 Test Result
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GFSK Low Channel

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO

03:17:22 PM Anr 21, 2023

Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS TRACE
Avg|Hold:>100/100

3456
TYPE M i
DETIP MN NN

Mkr1 2.402 010 GHz
-5.828 dBm

Span 2.000 MHz

RL RF S0%  AC SENSEPULSE]
[Center Freq 2.402500000 GHz
PHO: Wide GO
IFGain:Low
Ref Offset2.25 dB
10 dB/div_ Ref 20,00 dBm
Log
100
000 ’
100 e
200
B0
400
£00
£00
700
Center 2.402500 GHz
Res BW 30 kHz #VBW 100 kHz
[MRR[WODE[TRCfSCL < ] v ] _FUNCTION [ FUNCTIONWD
N f 2402010 GHz 5828 dBm
2 N f 2.402 996 GHz -6.168 dBm
3
a4
5
6
T
8
9
10
11
&
IMSG

STATUS

Modulation Test Channel Separation (MHz) Limit(MHz) Result
GFSK Low 0.986 0.941 PASS
GFSK Middle 1.074 0.959 PASS
GFSK High 1.066 0.958 PASS

/4-DQPSK Low 1.132 1.010 PASS

/4-DQPSK Middle 1.14 1.022 PASS

/4-DQPSK High 1.022 0.951 PASS

8-DPSK Low 1.034 0.995 PASS

8-DPSK Middle 0.992 0.976 PASS

8-DPSK High 1.138 0.954 PASS
Test plots

63
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Agilent Spectrum Analyzer - Swept SA

GFSK Middle Channel
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RL RF S0%  AC SENSEPULSE] ALIGN AUTO 03:19:00 PM Anr 21, 2023
[Center Freq 2.441500000 GHz . #Avg Type: RMS TRACE[1]2 34 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100{100 TYPE M A
IFGain:Low #Atten: 30 dB DET|P MNMNNKN
Ref Offset 2.25 dB Mkr1 2.440 976 GHZz
1L%gBIdiv Ref 20.00 dBm -6.779 dBm
100
000 al
v ]
-10.0 >
200
30.0F ‘
400
500
£00
700
Center 2.441500 GHz Span 2.000 MHz

Res BW 30 kHz

#VBW 100 kHz

Sweep 2.133 ms (1001 pts)

2.440 976 GHz
2.442050 GHz

S CWONONRWN

=

=
@
[}

[ [ fcion oo
6.779 dBm
-6.005 dBm

STATUS |

4

GFSK High Channel

Agilent Spectrum Analyzer - Swept SA
RF S0Q  AC SENSE!PULSE] ALIGN AUTO 07:03:11 PM Apr 12, 2023
’E J TRACE 3456

#Avg Type: RMS

RL
enter Freq 2.479500000 GHz

PNO: Wide GO
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg[Hold:> 1001100

TYPE!
DET!

M At
P HRNNNK

Ref Offset2.24 dB
Ref 20.00 dBm

Mkr1 2.478 880 GHz
-3.520 dBm

10 dB/div
Log

0.0

0.0

Y

-40.0

0.0
-60.0

-70.0

Center 2.479500 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 2.000 MHz

Sweep 2.133 ms (1001 pts)

2.478 880 GHz
f 2479946 GHz

2
3
4
5
6
T
8
9
10
11

S

=
a |l
[}

L e ——— e Y

FUNCTI

-3.520 dBm
-3.588 dBm

STATUS |

N



Agilent Spectrum Analyzer - Swept SA

Project No.: ZKT-230412L2604E

m/4-DQPSK Low Channel

RL RF S0%  AC SENSEPULSE] ALIGN AUTO 04:20:56 PM Anr 24, 2023
[Center Freq 2.402500000 GHz . #Avg Type: RMS TRACE[1]2 34 5 6
PNO: Wide 0 Trig:Free Run Avg[Hold:>100/100 TIEE[M bk
IFGain:Low #Atten: 30 dB DET|P MNMNNKN
Mkr1 2.402 018 GHz
Ref Offset2.25 dB
1L%gBIdiv Ref 20.00 dBm -5.713 dBm
100
0.00 0
-100 .
200
-30.0
400
£00
£00
700
Center 2.402500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)

f 2.402018 GHz
f 2.403 150 GHz

1
1

[ oo |
5.713 dBm
9.108 dBm

FUNC

STATUS

m/4-DQPSK Middle Channel

Agilent Spectrum Analyzer - Swept SA

) RL RF S0G  AC SENSEPULEE] ALIGN AUTO 04:32:29 PM Apr 24, 2023
Eenter Freq 2.441500000 GHz i #Avg Type: RMS TRACE|[ ]
PHO: Wide () Trig: Free Run Avg[Hold:> 1001100 TPE|M :
IFGain:Low #Atten: 30 dB pET|P MNMNKN KN
Ref Offset 2.25 dB Mkr1 2.441 008 GHz
jodeidiv__Ref 20.00 dBm -6,675 dBm
og
1000
oon .7
100 . y
00—
300
-400
£00
60.0
700
Center 2.441500 GHz Span 2.000 MHz

Res BWW 30 kHz

#VBW 100 kHz

Sweep 2.133 ms (1001 pts)

Page 65 of 83

I 1
N f 2.441008 GHz 6675 dBm
2 N f 2.442 148 GHz £.448 dBm
3
4
5
6
7
8
9
10
1 v
& | &
MsG STATUS |
B 5 -
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1/4-DQPSK High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC ) ALIGN AUTO 04:34:51 PM Anr 24, 2023
[Center Freq 2.479500000 GHz . #Avg Type: RMS TRACE[1]2 34 5 6
PNO: Wide 0 Trig:Free Run Avg[Hold:>100/100 TIEE[M bk
IFGain:Low #Atten: 30 dB DET|P MNMNNKN
Mkr1 2.479 114 GHz
Ref Offset2.24 dB
1L%gBIdiv Ref 20.00 dBm -10.386 dBm
100
000 p
-10.0 - : i
200 |-
-30.0
400
£00
£00
700
Center 2.479500 GHz Span 2.000 MHz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
< FUNC
N f 2479114 GHz -10.386 dBm
2 N f 2.480 136 GHz £.735 dBm
3
4
5
6
7
8
9
10 o
11 v
£ | =
IMSG ISTATUS

8-DPSK Low Channel

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0G  AC SENSEPULEE] ALIGN AUTO 04:36:34 PM Apr 24, 2023
[Center Freq 2.402500000 GHz ] #avg Type: RMS ol
PNO: Wide G  11ig: Free Run Avg|Hold:>100/100 TYPE| Mt .
IFGain:Low #Atten: 30 dB DET|P NN MK N
Ref Offset 2.25 dB MKr1 2.401 982 GHz
10 cEidy__Ref 20.00 dBm -6.595 dBm
og
1000
b0 0
-10.0 - e
200
300
-40.0
50.0
60.0
700
Center 2.402500 GHz Span 2.000 MHz
Res BWW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pts)
I S A
N f 2401982 GHz 6.595 dBm
2 N f 2403016 GHz £5.643 dBm
3
4
5
[
7
8
9
10
1 ¥
< | =
IMSG STATUS |




Agilent Spectrum Analyzer - Swept SA

Project No.: ZKT-230412L2604E

8-DPSK Middle Channel

RL RF S0%  AC SENSEPULSE] ALIGN AUTO 04:37:13 PM Anr 24, 2023
[Center Freq 2.441500000 GHz . #Avg Type: RMS TRACE[1]2 34 5 6
PNO: Wide GO Trig: Free Run Avg|Hold:>100{100 TYPE M A
IFGain:Low #Atten: 30 dB DET|P MNMNNKN
Ref Offset 2.25 dB Mkr1 2.441 106 GHZz
1L%gBIdiv Ref 20.00 dBm -8.427 dBm
100
000 .
-10.0 2 <
200
-30.0
400
500
£00
700
Center 2.441500 GHz Span 2.000 MHz

Res BW 30 kHz

#VBW 100 kHz Sweep 2.133 ms (1001 pts)

f 2.441 106 GHz
f 2442088 GHz

1
1

[ [ Ao A
8.427 dBm

-9.967 dBm

STATUS

8-DPSK High Channel

Agilent Spectrum Analyzer - Swept SA
S0 AC

ALIGN AUTO 04:38:28 PM Apr 24, 2023

[Center Freq 2.479500000 GHz

AAvyg Type: RMS

TRACE’__g_.‘?ET
Wi Trig: Free Run Avg[Hold:>100/100 TYPE (MR
oo 5 yaman: 30 B pET|P H M N R
B R Mkr1 2.479 004 GHzZ
jodeidiv__Ref 20.00 dBm -4.072 dBm
og
1000
000 ’
100 B A b
200
300
-400
£00
60.0
700
Center 2479500 GHz Span 2.000 MHz

Res BWW 30 kHz

#VBW 100 kHz Sweep 2.133 ms (1001 pts)

2479004 GHz
2480142 GHz

N
SOV WN

=
@
o

4072 dBm
-4.865 dBm

<

STATUS |

Page 67 of 83
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10.NUMBER OF HOPPING FREQUENCY

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,
Detector=Peak

Limit:

15 channels

10.1 Test Setup

ELT

SPECTRUM

10.2 Test procedure

ANALYZER

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set the spectrum analyzer: RBW = 100kHz. VBW = 300kHz. Sweep = auto; Detector Function = Peak.

Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.

4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.4835GHz. Sweep=auto;

10.3 DEVIATION FROM STANDARD

No deviation.

N

65
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10.4 Test Result

Test Plots:
79 Channels in total
GFSK
Agilent Spectrum Analyzer - Swept SA
RL RF S0G  AC SENSEPULEE] ALIGN AUTO 06:53:32 PM Apr 12, 2023
[Center Freq 2.441750000 GHz ] #avg Type: RMS
PNO:Fast o  1rig:Free Run Avg|Hold:>100/100
IFGain:Low HAtten: 30 dB
Mkr1 2.402 004 0 GHz
Ref Offset 2.25 dB
[0 geidiy _Ref 20.00 dBm -2.285 dBm
00— y—1
oon
00
200
300
-400
500
60.0 F
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
N 2.402 004 0 GHz -2.285 dBm
2 N f 24799930 GHz 0.915 dBm
3
4
5
6
7
8
9
10 i |
1 v
< | =
IMSG "STATUS;
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m/4-DQPSK
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SENSEPULSE] ALIGN AUTO 03:35:29 PM Anr 21, 2023
[Center Freq 2.441750000 GHz | ) #Avg Type: RMS TRACEN|234 5 6
PNO: Fast 0 Trig: Free Run Avg|Hold:>100{100 TYPE MWWW
IFGain:Low #Atten: 30 dB DET|P MNMNNKN
Mkr1 2.401 586 5 GHz
Ref Offset 2.25 dB
10 geidiu__Ref 20.00 dBm -8.068 dBm
100
000
00
300 |+
400
500
£00
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)

[T [ oo e
2.401 586 5 GHz -8.068 dBm

2 2480577 6 GHz 8774 dBm

3

a

5

6

T

8

9
10 i |
1 v
& | &

MSG STATUS |

8-DPSK
RL RF S0G  AC SENSEPULEE] ALIGN AUTO 07:20:20 PM Apr 12, 2023
[Center Freq 2.441750000 GHz ] #avg Type: RMS Ll
PNO:Fast o  1rig:Free Run Avg|Hold:>100/100 TYPE|M AR
IFGain:Low #Atten: 30 dB per|P KN
Mkr1 2.401 753 5 GHz
Ref Offset 2.25 dB
[0 geidiy _Ref 20.00 dBm -6.556 dBm
1000
oon —‘ s
o0 | gty
200
300
naf
£0.0
60.0
700
Start 2.40000 GHz Stop 2.48350 GHz
Res BWW 100 kHz #VBW 300 kHz Sweep 8.000 ms (1001 pts)
N 2401753 6 GHz 5566 dBm
2 N f 2480327 0 GHz -4.499 dBm
3
4
5
[
7
8
9
10
1 ¥
& | B
IMSG "STATUS;




11. DWELL TIME
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Test Requirement:

FCC Part15 C Section 15.247 (a)(1)(iii)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

Limit:

<0.4 Second

11.1 Test Setup

EUT

SPECTRUM

11.2 Test procedure

ANALYZER

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum.

2. Set spectrum analyzer span = OHz;

3. Set RBW = 1MHz and VBW = 1MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH1/DH2/2DH1/2DH3/3DH1/3DH3 DH5/2DH5/3DH5 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

5.Total Dwell Time (ms)=Pulse Time (ms)*Burst Count,

Period Time (ms)= 0.4 Second/Channel x 79 Channel =31.6 s

11.3 DEVIATION FROM STANDARD

No deviation.

71
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11.4 Test Result

Mode Frequency | Antenna Pulse Total Dwell Burst Period Limit | Verdict
(MHz) Time (ms) Time (ms) Count Time (ms) (ms)
1-DH5 2402 Ant1 2.885 291.385 101 31600 400 Pass
1-DH5 2441 Ant1 2.885 349.085 121 31600 400 Pass
1-DH5 2480 Ant1 2.885 282.632 98 31600 400 Pass
2-DH5 2402 Ant1 2.889 338.013 117 31600 400 Pass
2-DH5 2441 Ant1 2.889 283.122 98 31600 400 Pass
2-DH5 2480 Ant1 2.889 274.455 95 31600 400 Pass
3-DH5 2402 Ant1 2.891 274.645 95 31600 400 Pass
3-DH5 2441 Ant1 2.891 338.364 117 31600 400 Pass
3-DH5 2480 Ant1 2.891 323.792 112 31600 400 Pass

Note1: Total Dwell Time (ms)=Pulse Time (ms)*Burst Count
Note2: Only the worst test data DH5/2DH5/3DH5 put in the report
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Test Plots
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:PULEE ALIGH AUTD 03:22:01 PM Apr 21, 2023
Eenter Freq 2.402000000 GHz Trig Delay-500.0 ps #Avy Type: RMS TRACE|]| 23456
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& | &
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Dwell NVNT 1-DH5 2402MHz Ant1 One Burst

RL RF S09  AC SEMSE:PULEE ALIGH AUTO 03:38:34 PM Apr 21, 2023
[Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACEN1]2 345 6
PNO: Fast —»— Trig:Free Run T;‘; gVW
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Dwell NVNT 1-DH5 2402MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RL RF SDg A SEHSE:PLLGE ALIGHAUTO 03:35:04 PM Apr 21, 2023

’E nter Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS TRacE[1 234586
PNO: Fast —+—  11ig: Video TVPE WA
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Dwell NVNT 1-DH5 2441MHz Ant1 One Burst

Agilent Spectrum Analyzer - Swept SA
RL RF S0e  AC SEMSE:PULSE ALIGHAUTO 03:39:37 PM Apr 21, 2023
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Agilent Spectrum Analyzer - Swept SA

RL RF S0R  AC SENSE:PULSE ALIGH AUTO 03:39:47 PM Apr 21,2023

[Center Freq 2.480000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast —»—  Trig: Video
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Dwell NVNT 1-DH5 2480MHz Ant1 One Burst
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Dwell NVNT 1-DH5 2480MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RL RF S0R  AC SENSE:PULSE ALIGH AUTO 03:42:11 PM Apr 21,2023

[Center Freq 2.402000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
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Dwell NVNT 2-DH5 2402MHz Ant1 One Burst

RL RF S0e  AC SEMSE:PULSE ALIGHAUTO 03:42:44 PM Apr 21, 2023
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Dwell NVNT 2-DH5 2402MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:42:57 PMApr 21, 2023
[Center Freq 2.441000000 GHz Trig Delay-500.0 ps #Avg Type: RMS TRACE[1 . 3456
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Dwell NVNT 2-DH5 2441MHz Ant1 One Burst

Agilent Spectrum Analyzer - Swept SA
RL RF S0e  AC SEMSE:PULSE ALIGHAUTO 03:43:30 PM Apr 21, 2023
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RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO

03:43:49 PM Apr 21, 2023

[Center Freq 2.480000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
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Dwell NVNT 2-DH5 2480MHz Ant1 One Burst
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Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:44:50 PM Apr 21, 2023
[Center Freq 2.402000000 GHz Trig Delay-500.0 ps #Avg Type: RMS
PNO: Fast —»—  Trig: Video
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||1L%gB!div Ref 20.00 dBm -1.05 dB
0.0
oo 142
100 —> }
TRIG LWL
200
-300
-40.0
500 it —
-50.0
700
Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (10001 pts

[ [ R LA
2891 ms (A) -1.05 dB
499.0 us 589 dBm

%

IMSG STATUS |

Dwell NVNT 3-DH5 2402MHz Ant1 One Burst

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:45:23 PMApr 21, 2023
[Center Freq 2.402000000 GHz ) #Avg Type: RMS TRACEN1]2 345 6
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Dwell NVNT 3-DH5 2402MHz Ant1 Accumulated
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Agilent Spectrum Analyzer - Swept SA

RF S0e  AC

SEMSE:PULSE ALIGHAUTO 03:45:32 PM Apr 21, 2023
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[Center Freq 2.441000000 GHz

TRACE|1 23456
TVPE |

#Avg Type: RMS

]

PNO: Fast —»— Trig:Free Run

ot
IFGain:Low #Atten: 30 dB DET|P NMNHNKHM

Ref Offset2.25 dB
Ref 20.00 dBm

10 dBidiv
JILog

10.0

=200

300

400

-50.0

600

700

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 3.0 MHz Sweep 31.60 s (10001 pts;

IMSG‘

|SW\TUS i

Dwell NVNT 3-DH5 2441MHz Ant1 Accumulated

8-



Project No.: ZKT-230412L2604E
Page 81 of 83

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:46:26 PMApDr 21, 2023
[Center Freq 2.480000000 GHz Trig Delay-500.0 ps #Avg Type: RMS TRACE[1 - 3456
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Dwell NVNT 3-DH5 2480MHz Ant1 One Burst

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSE:PULSE ALIGHAUTO 03:46:59 PM Apr 21, 2023
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12. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 requirement:

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. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power of
the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antenna is PCB antenna, the best case gain of the antennas is -0.68 dBi, reference to the appendix |l for details
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13. Test Setup Photo

Reference to the appendix | for details.

14. EUT Constructional Details

Reference to the appendix Il for details.
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