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8-DPSK mode:

Test channel: Lowest channel

[ Keysight Spectrum Analyzer - Swept S&
i " R T

Center Freq 2.402000000 GHz #Avg Type: RMS
PNO: Wide ~»- Trig: Free Run AvglHold: 100100
IFGain:Low #Arten: 20 dB

Ref Offset2.01 dB
Ref 12.01 dBm

n _';F;v‘“u

Center 2.4020000 GHz ) ) ) ] " Span 1.500 MHz
HRes BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30001 pts]

= STATUS

(= Keysight Spectrum Anslyzer - Swept SA
B o —

Center Freq 13.265000000 GHz T — #Avg Type: RMS
NO: Fast ~—+—  1rig: Free Run Avg[Hold: 1010
IFGain:Low #Atten: 20 dB
401 7 GHz
-6.146 dBm

Ref Offset2.01 dB
ef 12.01 dBi

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts;

[ | FUNCTION WIDTH FUN

usc STATUS

30MHz~26.5GHz
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Middle channel

Test channel:

[ Keysight Spectrum Analyzer - Swept S&
R R A |

Center Freq 2.44100000 GHz - “A'vg Type: RMS
PNO: Wide ~»- Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 20 dB

440 825 40 GHZ
Ref Offset 202 dB
Ref 12.02 dBm -4.414 dBm

Span 1.500 MHz

Center 2.4410000 GHz ) )
HRes BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30001 pts]

STATUS

[ Keysight Spectrum Analyzer - Swept S&
" 2 s

Center Freq 13.265000000 GHz

- “A.\'a Type: RMS
PNO: Fast =» Trig: Free Run AvglHold: 10110
IFGain:Low #Arten: 20 dB

Ref Offset 2.02 dB
Ref 12.02 dBm

‘1

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (30001 pts)

STATUS

30MHz~26.5GHz

R
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Highest channel

Test channel:

[ Keysight Spectrum Analyzer - Swept S&
R R A |

Center Freq 2.480000000 GHz "~ #Avg Type: RMS

Avg|Hold: 1001100

PNQ: Wide =»- Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 2.04 dB
Ref 12.04 dBm

Span 1.500 MHz

Center 2.4800000 GHz ) )
HRes BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30001 pts]

STATUS

[ Keysight Spectrum Analyzer - Swept S&
i R R T AC | —
Center Freq 13.265000000 GHz #Avg Type: RMS
PNO: Fast =» Trig: Free Run AvglHold: 10110

IFGain:Low #Arten: 20 dB

Ref Offset 2.04 dB
Ref 12.04 dBm

.1

Stop 26.50 GHz
Sweep 2.530 s (30001 pts)

STATUS

30MHz~26.5GHz

N
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GFSK No-hopping Band edge-left side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

#Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.356000000 GHz

Ref Offset2.01 dB
Ref 20.00 dBm

i
|
|
i
|
i
b EOSBLTN TURTAIPEP S N . RPSTUSPPY ST PLTSERYIRVY 3 ..,.*u_l.,‘l.
i

|start 2.30600 GHz - i ] - ] " Stop 2.40600 GHz
H#Res BW 100 kHz Sweep 9.600 ms (1001 pts)

VALUE -

MSG STATUS

GFSK Hopping Band edge-left side

[ Keysight Spectrum Analyzer - Swept S4
R E : -

Center Freq 2.356000000 GHz : #Avg Type: RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 2.01 dB
Ref 20.00 dBm

t
|
|
.|r NREEOTRITDY FUPLIE TP SULEPPAT L GUPE PSRN T SR DU OPPIE IO S S
{

Istart 2.30600 GHz ) ) ) "~ Stop 2.40600 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

MSG STATUS
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=

10:32:23 AM Jul 12,

GFSK No-hopping Band edge-right side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

" #Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2526000000 GHz

Ref Offset 2.04 dB Mkr1 :
Ref 20.00 dBm

UL PY VL PRI e oot b Bl el oyt

Stop 2.57600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

VALUE -

MSG STATUS

GFSK Hopping Band edge-right side

[ Keysight Spectrum Analyzer - Swept S4
R E : -

Center Freq 2.526000000 GHz : #Avg Type: RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

MSG STATUS

22063044 74E
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1/4-DQPSK No-hopping Band edge-left side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

Center Freq 2.356000000 GHz
PNO: Fast
IFGain:Low

Ref Offset2.01 dB
Ref 20.00 dBm.

| ERFETT [V P IR P PR S

#Aug Type: RMS

«p- Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB
Mkr1 2.402 0 GHz
-3.175 dBm

et o e

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

STATUS

1/4-DQPSK Hopping Band edge-left side

[ Keysight Spectrum Analyzer - Swept S4
R E : -

Center Freq 2.356000000 GHz
PNO: Fast
IFGain:Low

Ref Offset 2.01 dB
ef 20.00

byl A A At

} #Avg Type:RMS

—»- Trig: Free Run Avg|Hold: 2000/2000

#Atten: 30 dB

TN P

Stop 2.40600 GHz
Sweep 9.600 ms (1001 pts)

STATUS

R
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m/4-DQPSK No-hopping Band edge-right side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

benter Freq 2.526000000 GHz ) : ' #Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB e
Ref Offset 2.04 dB Mkr1 2.480 0 GHz
Ref 20.00 dBm 932 dBm

e e e oo Moyt VT ol sl

|start 2.47600 GHz - i ] - ] " Stop 2.57600 GHz
- Sweep 9.600 ms (1001 pts)

2,480 0 GHz|
3 5 GHz |

MSG STATUS

11/4-DQPSK Hopping Band edge-right side

[ Keysight Spectrum Analyzer - Swept S4
R : r

) #Avg Type:RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Center Freq 2.526000000 GHz

2.480 000 0 GHz
Ref Offset 204 dB
Ref 20.00 dBm -3.586 dBm

I

!
%.’y
|
|

|

|

!

|start 2.47600 GHz

Stop 2.57600 GHz
#VBW 300 kHz Sweep 10.67 ms (40001 pts)

2,480 000 0 GHz |
2

MSG STATUS
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8-DPSK No-hopping Band edge-left side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

" #Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.356000000 GHz

Ref Offset 2.01 dB Mkr1 :
Ref 20.00 dBm

A Pt A AP b ar sl g gt i Al CPSPPPCRGE S WYRRET TR PRY Y P

Stop 2.40600 GHz

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MKR M g F FUNCTION VALUE -

MSG STATUS

8-DPSK Hopping Band edge-left side

[ Keysight Spectrum Analyzer - Swept S4
R : r

Center Freq 2.356000000 GHz : #Avg Type: RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 2.01 dB
Ref 20.00 dBm

BN Ao Al R i b

Stop 2.40600 GHz
#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MSG STATUS
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8-DPSK No-hopping Band edge-right side

[ Keysight Spectrum Anslyzer - Swept SA
R = = |

#Aug Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.526000000 GHz

Mkr1 2.480 0 GHz
Ref Offset 2.04 dB e
. Ref 20.00 dBm -4.643 dBm

B e s At i g it et T A,

|
i
i
|
|
!
i
.
|
|
T

|Start 2.47600 GHz Stop 2.57600 GHz
- #VBW 300 kHz Sweep 9.600 ms (1001 pts)

2,480 0 GHz|
3 5 GHz |

MSG STATUS

8-DPSK Hopping Band edge-right side

[ Keysight Spectrum Analyzer - Swept S4
R : r

#Avg Type:RMS
PNO: Fast —+—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Center Freq 2.526000000 GHz

Mkr1 2.478 0 GHz
Ref Offset 204 dB
Ref 20.00 dBm -4.888 dBm

Stop 2.57600 GHz
Sweep 9.600 ms (1001 pts)

MSG STATUS
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7.20DB&99% BANDWIDTH

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

Test Method: ANSI| C63.10:2013

7.1 Test Setup

ELT SPECTRUM
ANALYZER

7.2 Limit

N/A

7.3 Test procedure

1. Set RBW = 30 kHz.
. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

2

3

4. Trace mode = max hold.
5. Sweep = auto couple.

6. Allow the trace to stabilize.
7

. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

7.4 DEVIATION FROM STANDARD

No deviation.

7.5 Test Result

20dB Emission 99%Bandwidth

Mode Test channel Bandwidth (MHz) (MHz) Result
Lowest 0.871 0.840

GFSK Middle 0.862 0.821 Pass
Highest 0.854 0.833
Lowest 1.425 1.342

/4-DQPSK Middle 1.428 1.339 Pass
Highest 1.423 1.347
Lowest 1.437 1.350

8-DPSK Middle 1.427 1.341 Pass
Highest 1.431 1.345
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Test plots

GFSK Low Channel

s Keysight Spectrum Analyzer - Occupied BW o ||
R RF r C ENSE:PULSE | 10:29:49 AM Jul 12, 2022
Center Freq: 2.402000000 GHz Radio 5td: None
s Trig: Free Run Avg|Held: 1004100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Center Fre 2.40200000 GHz

Ref Offset2.01 dB
Ref 22.01 dBm

Center 2.402 GHz
» #VBW 100 kHz

Occupied Bandwidth Total Power 7.78 dBm
840.31 kHz

Transmit Freq Error -13.713 kHz % of OBW Power 99.00 %
x dB Bandwidth B71.7 kHz x dB -20.00 dB

MSG STATUS




Project No.: ZKT-2206304474E
Page 52 of 80

GFSK Middle Channel

. Keysight Spectrum Analyzer - Occupied BW
R R E [

Center Fre 2.44000000 GHz

#IFGain:Low

* Center Freq: 2.441000000 GHz
Avg|Heold: 100/100

Trig: Free Run
#Atten: 30 dB

10:31:08 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 202 dB
Ref 22,02 dBm

iCenter 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
821.16 kHz
-21.715 kHz
862.7 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

7.92 dBm

99.00 %
-20.00 dB

STATUS

Sweep 2.667 ms

GFSK High Channel

. Keysight Spectrum Anslyzer - Occupied BW
R 504

Center Fre 2.480[)[)00(] GHz

#IFGain:Low

" Center Freq: 2.480000000 GHz
- Trig: Free Run

#Atten: 30 dB

Avg|Held: 1001100

10:32:16 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 2,04 dB
Ref 22.04 dBm

[Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
833.33 kHz
-21.349 kHz
854.0 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

7.19 dBm

99.00 %
-20.00 dB

STATUS

Span 2 MHz
Sweep 2.667 ms

B
|

R
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m/4-DQPSK Low Channel

. Keysight Spectrum Analyzer - Occupied BW
R R E [

Center Fre 2.40000000 GHz

#IFGain:Low

~ Center Freq: 2.402000000 GHz
Avg|Heold: 100/100

Trig: Free Run
#Atten: 30 dB

10:41:14 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 201 dB
Ref 22.01 dBm

iCenter 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.3430 MHz
-18.541 kHz
1.425 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

3.90 dBm

99.00 %
-20.00 dB

STATUS

Sweep 2.667 ms

/4-DQPSK Middle Channel

. Keysight Spectrum Anslyzer - Occupied BW
R 504

Center Fre 2.44[][)[)00(] GHz

#IFGain:Low

~ Center Freq: 2.441000000 GHz
- Trig: Free Run

#Atten: 30 dB

Avg|Held: 1001100

10:42:42 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 2.02 dB
Ref 22.02 dBm

[Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.3399 MHz
-18.495 kHz
1.428 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

3.74 dBm

99.00 %
-20.00 dB

STATUS

Span 2 MHz
Sweep 2.667 ms

B
|

R



Project No.: ZKT-2206304474E
Page 54 of 80

1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Occupied BW = =
R A 50 | SENSE:PULSE | ALIGN AL 10:44:32 &M Jul 12, 2022
Center Freq: 2.480000000 GHz Radio 5td: None

s~ Trig: Free Run Avg|Heold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Center Freq 2.480000000 GHz

Ref Offset 2.04 dB
Ref 22.04 dBm

|center 2.48 GHz
F#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 3.28 dBm

1.3479 MHz

Transmit Freq Error -20.632 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.423 MHz x dB -20.00 dB

MSG STATUS
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8-DPSK Low Channel

[ Keysight Spectrum Analyzer - Occupied BW = =
R R 50§ [ SENSE:PULSE | ALIGN AL 10:52:58 AM Jul 12, 2022
Center Freq: 2.402000000 GHz Radio 5td: None
s~ Trig: Free Run Avg|Heold: 100/100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Center Freq 2.402000000 GHz

Ref Offset 201 dB
Ref 22.01 dBm

|center 2.402 GHz p
F#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms

Occupied Bandwidth Total Power 2.44 dBm

1.3501 MHz

Transmit Freq Error -19.256 kHz % of OBW Power 99.00 %
x dB Bandwidth 1.437 MHz x dB -20.00 dB

MSG STATUS




Project No.: ZKT-2206304474E
Page 56 of 80

8-DPSK Middle Channel

. Keysight Spectrum Analyzer - Occupied BW
R R E [

Center Fre 2.44000000 GHz

#IFGain:Low

* Center Freq: 2.441000000 GHz
Avg|Heold: 100/100

Trig: Free Run
#Atten: 30 dB

10:54:28 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 202 dB
Ref 22,02 dBm

iCenter 2.441 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.3413 MHz
-17.059 kHz
1.427 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

2.55 dBm

99.00 %
-20.00 dB

STATUS

Sweep 2.667 ms

8-DPSK High Channel

. Keysight Spectrum Anslyzer - Occupied BW
R 504

Center Fre 2.480[)[)00(] GHz

#IFGain:Low

" Center Freq: 2.480000000 GHz
Avg|Held: 1001100

Trig: Free Run
#Atten: 30 dB

10:55:46 AM Jul 12, 2022
Radio Std: None

Radio Device: BTS

Ref Offset 2.04 dB
Ref 25.04 dBm

T

L

[Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.3454 MHz
-20.644 kHz
1.431 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 100 kHz

Total Power

% of OBW Power
x dB

2.07 dBm

99.00 %
-20.00 dB

STATUS

Sweep 2.667 ms|

B
|

R
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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 1.752

GFSK Middle 1.615 30.00 Pass
Highest 1.142
Lowest -0.993

m/4-DQPSK Middle -1.126 21.00 Pass
Highest -1.568
Lowest -1.991

8-DPSK Middle -2.129 21.00 Pass
Highest -2.643
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Test plots

GFSK Low Channel

— Keysight Spectrum Analyzer - SweptSA = =
R e : A ALIGN A

Center Freq 2.402000000 GHz : ' #fvg Type: RMS
PNC: Fast -+  1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset2.01 dB Mkr1 2,401 875 GHz

Ref 20.00 dBm 1.752 dBm

Cenler 2402000 GHz ' ' " Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts!

MSG STATUS

GFSK Middle Channel

. Keysight Spmmm m»,—m Swept S4
R

Center Freq 2.441000000 GHz o T #Avg Type:RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 2,02 dB Mkr1 2.441 185 G

Ref 20.00 dBm 1.615 dBm

Center 2.441000 GHz ' " Span 10.00 MHz
; #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

B
|
R
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GFSK High Channel

= Keysight Spectrum Analyzer - Swept SA = |- ]
i R RE C SENSE PULSE ALLGH

Center Freq 2.480000000 GHz : ' #fvg Type: RMS
PNC: Fast -+  1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Center 2.480000 GHz Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;

MSG STATUS

m/4-DQPSK Low Channel

. Keysight Spectrum Analyzer - Swept $A
R 504

Center Freq 2.402000000 GHz : ' #Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 053 GHz
Ref Offset 2.01 dB .
Ref 20.00 dBm -0.993 dBm|

Span 10.00 MHz

Center 2.402000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS

B
|
R
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m/4-DQPSK Middle Channel

| Keysight Spectrum Anafyzer - Swept SA
LA FE 509 __ac | SENSE:PULSE [ ALIGN AL
Center Freq 2.441000000 GHz #Avg Type: RMS

PNC: Fast -+  1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.02 dB
Ref 20.00 dBm

Center 2.441000 GHz - " i " Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;

MSG STATUS

1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Swept SA = |- ]
i R Rf SENSE PULSE 2 0

Center Freq 2.480000000 GHz - ; #Avg Type: RMS
PNC: Fast -+  1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Center 2.480000 GHz - " i " Span 10.00 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10001 pts;

MSG STATUS

B
|
N
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8-DPSK Low Channel

szughlSpmmmAmMer Swept SA = |- ]
| SENSE:PULSE ALTGN A 10:52:49 44 Jul 12, 20

Catter Freq 2.402000000 GHz o T #Avg Type:RMS
PNC: Fast -+  1rig: FreeRun Avg|Hold: 1001100

IFGain:Low #Atten: 30 dB
Mkr1 2.401 932 25 G
Ref Offset2.01 dB
Ref 20.00 dBm -1.991 dBm

Cenler 2402000 GHz ' ' " Span 10.00 MHz
#VBW 6.0 MHz Sweep 2.667 ms (40001 pts!

MSG STATUS

8-DPSK Middle Channel

. Keysight Spmmm m»,—m Swept S4
R

Center Freq 2.441000000 GHz . T #Avg Type:RWS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB
Mkr1 2.440 983 GHz
Ref Offset 2.02 dB i
Ref 20.00 dBm -2.129 dBm

Center 2.441000 GHz ' " Span 10.00 MHz
#VBW 6.0 MHz Sweep 1.333 ms (10001 pts

MSG STATUS




8-DPSK High Channel
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[ Keysight Spectrum Analyzer - Swept 54
3 A T

- #A‘vg Type: RMS
Avg|Hold: 1001100

Center Freq 2.480000000 GHz

PNO: Fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 2.04 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

MSG STATUS

Sweep 2.667 ms (40001 pts)

Span 10.00 MHz

R
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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=30KHz, VBW=100KHz, 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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Modulation Test Channel Separation (MHz) Limit(MHz) Result
GFSK Low 0.999 0.871 PASS
GFSK Middle 0.996 0.862 PASS
GFSK High 0.903 0.854 PASS

m/4-DQPSK Low 0.99 0.950 PASS
m/4-DQPSK Middle 0.993 0.952 PASS
m/4-DQPSK High 0.999 0.948 PASS
8-DPSK Low 1.029 0.958 PASS
8-DPSK Middle 1.155 0.951 PASS
8-DPSK High 1.149 0.954 PASS
Test plots
GFSK Low Channel

[ Keysight Spectrum Analyzer - Swept SA
- o e

Center Freq 2.402500000 GHz

PNO: Wide o Trig: FreeRun
IFGain:Low

Ref Offset 201 dB
0

- .ﬂ;vg Type: RMS
Avg|Hold:>100/100

#Atten: 30 dB

#VBW 100 kHz

Span 3.000 MHz
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GFSK Middle Channel

Keyslghtipedmm Ana!yzar Swept SA = J@_
[ [500 AC | [ [ SENSE:PULSE] | AIGNAUTO | 062 Jul21, 2022
Center Freq 2 441500000 GHz : #Avg Type: RMS
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|
|
[
[
|
I
I
|
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A N [1]1] 2.441985 GHz 0104dBm[ [ |
-t ]

DO~ND ;W

GFSK High Channel

K:yughl Spmmm Amhaer Swept SA

Center Freq 2, 4?9500000 GHz : ' #fvg Type: RMS
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m/4-DQPSK Low Channel

| Keysight Spectrum Anafyzer - Swept SA
Center Freq 2.402500000 GHz #Avg Type: RMS

PNO: Wide oo Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.402 002 GHz
Ref Offset 2.01 dB a
Ref 20.00 dBm _ 927 dBm

Center2.402500GHz _ Span3.000MHz
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MSG STATUS

m/4-DQPSK Middle Channel

[ Keysight Spectrum Analyzer - Swept SA
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1/4-DQPSK High Channel

[ Keysight Spectrum Analyzer - Swept 54

Center Freq 2.4?00000 GHz o ' - #Avs Type: RMS
PNO: Wide G Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB
Mkr1 2.479 143 GHz
Ref Offset 2.04 dB
Ref 20.00 dBm -6.040 dBm
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8-DPSK Low Channel

[ Keysight Speetrum Anslyzer - Swept SA = =
R RE 500 AC SENSE:PULSE ALTGH A 10:46:44 AM Jul 12, 2

i !A‘vg Type: RMS
PNO: Wide o Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Center Freq 2.402500000 GHz
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Ref Offset 201 dB
Ref 20.00 dBm -6.142 dBm

Span 3.000 MHz
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MSG STATUS




Project No.: ZKT-2206304474E
Page 68 of 80

8-DPSK Middle Channel

[ Keysight Spectrum Analyzer - Swept 54
3 R T

Center Freq 2.4400000 GHz o ' - #Avs Type: RMS
PNO: Wide G Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB
Mkr1 2.441 002 GHz
Ref Offset 2.02 dB
Ref 20.00 dBm -6.139 dBm

Center2441500GHz __ Span3.000MHz

#Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)
| MKF, MODE TRC| SCL X
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4
| 5
]
| 7
| 8
9
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MSG STATUS

8-DPSK High Channel

[ Keysight Speetrum Anslyzer - Swept SA = =
R RE 500 AC SENSE:PULSE ALTGH A 10:50:45 AM Jul 12, 2

Center Freq 2.479500000 GHz _ T #Avg Type:RMS
PNO: Wide o Trig: FreeRun Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.478 999 GHZ
Ref Offset 204 dB B
Ref 20.00 dBm -6.321 dBm

Span 3.000 MHz
#VBW 100 kHz Sweep 3.200 ms (1001 pts)
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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




10.4 Test Result

Project No.: ZKT-2206304474E

Test Plots:
79 Channels in total
GFSK

[ Keysight Spectrum Analyzer - Swept SA
i R RF 50G :

Center Freq 2.441750000 GHz : ' #Avg Type: RMS
PNO: Fast ~»—  Trig: Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 201 dB
Ref 20.00 dBm

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

MKR, MODE TRC| SC FUNCTION
2,401 763 6 GHz | -6,082 dBm
2478991 0 GHz | 0.651 dBm
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MSG STATUS
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1/4-DQPSK

xzyugh:s,:mmmmmu wu = =
[ NSE:PUL 10:26:14 &M Jul 12, 2022

Center Freq 2, 441?50000 GHz - ; #Avg Type: RMS
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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=3MHz, 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 = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5, DH3 and DH1 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).

11.3 DEVIATION FROM STANDARD

No deviation.

N




11.4 Test Result
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GFSK mode:
Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz DH1 121.6 400 Pass
2441MHz DH3 129.12 400 Pass
2441MHz DH5 307.627 400 Pass
Remarks:
The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
Test channel: as blow
CH:2441MHz time slot=0.380(ms)*(1600/ (2*79))*31.6=121.600ms
CH:2441MHz time slot=1.636(ms)*(1600/ (4*79))*31.6=261.760ms
CH:2441MHz time slot=2.884(ms)*(1600/ (6*79))*31.6=307.627ms
m/4-DQPSK mode:
Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 2DH1 124 .48 400 Pass
2441MHz 2DH3 262.56 400 Pass
2441MHz 2DH5 308.267 400 Pass
Remarks:
The test period: T= 0.4 Second/Channel x 79 Channel = 31.6 s
Test channel: as blow
CH:2441MHz time slot=0.389(ms)*(1600/ (2*79))*31.6=124.480ms
CH:2441MHz time slot=1.641(ms)*(1600/ (4*79))*31.6=262.560ms
CH:2441MHz time slot=2.889(ms)*(1600/ (6*79))*31.6=308.160ms
8-DPSK mode:
Frequency Packet Dwell time(ms) Limit(ms) Result
2441MHz 3DH1 124 .48 400 Pass
2441MHz 3DH3 262.4 400 Pass
2441MHz 3DH5 308.373 400 Pass
Remarks:

The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
Test channel: as blow

CH:2441MHz time slot=0.389(ms)*(1600/ (2*79))*31.6=124.480ms
CH:2441MHz time slot=1.640(ms)*(1600/ (4*79))*31.6=262.400ms
CH:2441MHz time slot=2.891(ms)*(1600/ (6*79))*31.6=208.373ms

N
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Test Plots

GFSK DH1 2441MHz
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GFSK DH5 2441MHz

[ Keysight Spectrum Analyzer - Swept 54

Center Freq 2.441000000 GHz Trig Delay-500.0 us #Avg Type: RMS
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1/4-DQPSK 2DH1 2441MHz
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1/4-DQPSK 2DH3 2441MHz

[ Keysight Spectrum Analyzer - SweptSA = =
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1/4-DQPSK 2DH5 2441MHz
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8-DPSK 3DH1 2441MHz

[ Keysight Spectrum Analyzer - Swept 54
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8-DPSK 3DH3 2441MHz

[ Keysight Spectrum Analyzer - Swept SA
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8-DPSK 3DH5 2441MHz
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[ Keysight Spectrum Analyzer - Swept SA

Center Freq 2.441000000 GHz Trig Delay-500.0 s #Avg Type: RMS
PNO: Fast -+  Trig: Video
IFGain:Low #Atten: 30 dB

Ref Offset 202 dB
Ref 20.00 dBm

AMkr1 2.891 ms

-Span 0 Hz

Sweep 10.00 ms (10001 pts)

NCTION VALUE

MSG STATUS
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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 dBi, reference to the appendix Il 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.




